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Tur Sub-committee of the Leeds Corporation which 
recently visited the Continent with the object of studying 
railless electric trolley cars has reported favour- 
ably, and has recommended the adoption of a railless 
system between the city and Farnley. It is stated 
that the working expenses of the systems in vogue 
abroad come out at between 44d. and 54d. per mile, but 
that the services fall below the standard expected in the 
neighbourbood of large English towns, and it is probable 
that the working expenses would be considerably higher 
in this country, especially when it is borne in mind that 
in most instances the cars on the Continent are “ single- 
deckers” of limited seating capacity. All things con- 
sidered, it would seem that, unless the installation of the 
trackless trolley cars is to be taken as the preliminary 
step towards an ultimate extension of an existing tram- 
way system, the adoption of a light motor omnibus service 
offers greater advantages than the restricted form of 
transit of which many of our municipal authorities seem 
to be enamoured. 


Ir will be remembered that when some months ago, as 
the result of a conference in Manchester between repre- 
sentatives of the Engineering Trades Employers’ Federation 
of Manchester on the one hand, and the several trade unions 
of the workmen on the other, the men agreed toa reduction of 
one shilling per week on wages and 2} per cent. on piece- work 
rates, it was decided that the subject of a further similar 
reduction should be again brought up for discussion in 
June, should there be no improvement in trade. Last 
week a joint conference was again held, and after full 
discussion it was decided to recommend as a compromise 
that the present rate of pay should remain undisturbed for 
a period of five years from July. This decision is now 
to be placed before the members of the Engineering 
Trades Employers’ Federation of Manchester and the mem- 
bers of the trade unions. Assuming that the workpeople 
endorse their representatives’ recommendation, they will 
have succeeded in resisting the masters’ demand for an 
immediate reduction, while, on the other hand, the 
employers will derive some advantage from the fact that, 
if trade should improve, they will not be confronted with 
a request for increased pay and the possible dislocation of 
trade which the refusal to grant such a request might 
bring about. Altogether between 12,000 and 14,000 
skilled workers are said to be affected by the decision. 


Some interest is attached to the experiment of the 
White Star Line last week, when the Cedric, on her 
homeward passage, made a call at Holyhead to land 
passengers and mails before proceeding to Liverpool as 
usual. The chief object of the experiment seems to have 
been to shorten the journey to London, which it did in 
this case by about 3} hours, owing to the exceptional 
facilities which the London and North-Western Railway 
Company placed at the disposal of the London passengers. 
The distance between Holyhead and Euston is 264 miles, 
or 714 miles further than Liverpool, and each of the 
special trains weighed 400 tons, yet the non-stop journey 
was covered in 4 hours 56 minutes—a speed of 53} miles 
per hour. The gain in time by the landing at Holyhead 
might occasionally be greater than the above, owing to 
the difficulties encountered at the bar of the Mersey at 
certain states of the tide. Liverpool, however, need not 
be greatly disturbed for the present, at any rate, for the 
boats must proceed to this port to discharge their cargo 
and to dock. 


THE piercing of the great Beacon Hill tunnel, which 
constitutes the principal engineering feature of the 
Kowloon-Canton Railway, has just been completed, and 
it is announced that the line will be open for traffic in 
May next. The tunnel works were commenced 





in January, 1907, and the driving continued steadily until 
the two headings met in May last. The total length of 
the tunnel is 7212ft., andthe whole of it, with the exception 
of a few hundred feet at the faces, is in hard granite-rock. 
The completed tunnel is 21ft. high by 17ft. wide, but less 
than one-half of: its length has been finished to these 
dimensions and brick lined; the original heading being 
10ft. by 9ft. The maximum rate of progress of the head- 
ings from the two faces was 108ft. per week, and the 
greatest length of tunnel completed in one month 300ft. 
The cost of the Beacon Hill tunnel represents about one- 
third of the total expenditure on the British section of 
the Kowloon-Canton Railway, which has a length of 22 
miles. The construction of the line has proved a costly 
undertaking; the original estimate of £455,000 has been 
exceeded by considerably over 100 per cent. It is now 
estimated that the total cost of the line will be upwards 
of one illion sterling. In addition to the Beacon Hill 
tunnel there are four others on the line, the longest of 
which—that at Tai-po—is about 900ft. in length. Ail of 
them are nearing completion. 


THE carrying away of a lock gate at the Canadian ship 
canal around the rapids of the St. Mary’s River on 
June 9th, converted the lock and canal into a great race- 
way, with Lake Superior as a reservoir. With two vessels 
in the lock and the upper gates open, an upbound steamer 
—through misunderstanding in the engine-room, ap- 
parently—rammed the lower gates, which were 
under 20ft. head of water. The gates were torn away, 
the three vessels were swept into the reach below the 
lock, and the canal became a roaring torrent. An emer- 
gency dam in the upper reach was finally closed a few 
days later, and repairs put under way. This dam consists 
of a swing bridge, pivoted on one bank, from one arm of 
which are suspended hinged panels, whilst the other arm 
acts as a counterweight. The bridge was swung across the 
canal and the panels lowered, so that their lower ends rested 
onthe bottom. There are two locks on the American side 
of the river, so that traffic isnot hampered. The Canadian 
canal is a little over a mile in length, and its lock is 900ft. 
by 60ft., with 22ft. of water on the sills. It was built in 
order that Canadian shipping might be independent of 
the American canal, and was opened in 1895. As to the 
peculiar type of movable emergency dam, it is of interest to 
note that a similar structure is provided at the American 
canal, and that a structure of the same type—but of im- 
proved design—has been adopted for use on the Panama 
Canal. For the same purpose, the Chicago Drainage 
Canal has a huge steel gate, like a lock gate, pivoted at 
the middle and lying normally in the axis of the channel. 
This is open to the objection of subdividing the channel, 
which would be specially objectionable in a navigable 
canal, although the Chicago canal is proposed for naviga- 
tion at some future time. 


An event of considerable importance to shipbuilders 
occurred on the 17th of the month, when the General 
Committee of Lloyd’s Register of Shipping gave their 
final sanction to revised rules for the construction of steel 
vessels. The rules which are at present in force have 
been in existence for many years, so far as their essentials 
are concerned, and it has been the practice to embody in 
them the experience which the Society has gained by 
means of additions and amendments. In view, however, 
of the changes in design and construction which have 
taken place since the rules were first framed—changes 
which have, to a certain extent, rendered unnecessary 
some of the requirements then made—a thorough investi- 
gation of the entire subject was undertaken by the technical 
staff of the Society. After full discussion of the various 
questions involved, this scheme was approved as before 
stated, and the terms will shortly be published. The altera- 
tions effected are for the most part of a technical nature, 
and were discussed fully in our last issue. They are such 


as will bring within the scope of the rules, not only vessels 
of a larger size than are now provided for, but all modern 
types of cargo and passenger ships. The scantlings 
covered by the new rules will permit of a reduction in 
the weight of the hull materials as compared with the old, 
and the magnitude of this reduction may be roughly 
measured by the difference which at present exists 
between a spar deck and a three deck vessel of the same 
dimensions. Concurrently with these revised regula- 
tions the Committee have also approved the issue of a 
complete set of rules for ships intended to carry oil in 
bulk, setting forth in detail the requirements for this 
particular form of vessel. According to the constitution 
of Lloyd’s Register, the amended rules will come into 
force six months after the date of the Committee’s approval 
of them, but they can be made applicable to contracts 
placed now if desired by the shipowner. 


Tue Labour Exchanges Bill was read for the second 
time on the 16th of the month without a division. The 
discussion was instructive in many respects. It showed 
that a good many of the Government members were far 
from satisfied with the Bill, either because it did not do 
enough or because it did too much. sor example, Mr. 
Pickersgill regarded it with grave misgivings, because he 
believed the result would be that the casual labourer 
would find it more difficult than ever to get work; Mr. 
Pointer, a Labour member, welcomed it, but it did not to 
his mind go far enough—he wanted an eight hours day ; 
Mr. Roberts, another Labour member, recognised that 
the Bill standing by itself was not going to do anything 
to solve the great problem of unemployment. He was a 
socialistic Oliver Twist, and wanted much more. Indeed, 
he desired to see all factories run by the State. Mr. 
Hutton, a Liberal member, did not understand how 
the Bill could be useful unless the exchanges saw 
to it that boys were put to trades when they left 
school. And so the debate went on, with some good 
and some bad arguments. The most interesting point in 
Mr. Churchill’s reply to the various criticisms was that 
he proposed to extend the scope of the exchanges to the 
Colonies and advance the workman’s fare if he wanted to 
go abroad. Colonial health trips at the Government 
expense are clearly likely to put our British labour 
exchanges far ahead of the German prototype. 


A VALUABLE and definite report on the vast project for 
making the Mississippi River a navigable waterway for 
ships of moderate draught has been submitted to the 
United States Congress by a board composed of officers 
of the United States Engineers. This engineer corps 
corresponds to the Royal Engineers, and is in charge of 
harbour works and the improvement of navigable waters. 
The board was specially instructed to consider the project 
from the commercial as well as the engineering aspect. 
In brief, its report is to the effect that the proposed 14ft. 
channel can be made and maintained, but that its cost 
would not be warranted—as a national investment—by 
even a most liberal estimate of the traffic or commerce it 
could develop. This is especially the case in view of the 
depth proposed. A 14ft. channel is unnecessarily deep 
for the craft used in ordinary inland navigation, and 
would be quite insufficient for ocean steamers or the 
larger class of steamers on the Great Lakes. For the 
work on the river between St. Louis and the Gulf of 
Mexico, about 800 miles long, the estimate is £26,000,000. 
The project, moreover, includes a waterway—part canal 
and part river—from the Mississippi to Lake Michigan. 
This additional distance of over 400 miles is estimated to 
cost £6,000,000, making a grand total of £32,000,000. 
The annual expense for maintaining such a waterway 
would be in the neighbourhood of £1,350,000. This 
has been one of the many projects urged within the 
past few years by the advocates of inland navigation, 





especially by politicians and enthusiastic but ill-informed 














THE’ ENGINEER 


1909 


Jury 2. 








persons. ‘These have advocated it as being “a great 
thing for the country,” which should be built regardless 
of such petty considerations as cost and value. Thus 
there has been much wild talk of the Mississippi River as 
a main highway for great ocean steamers, with Chicago 
and St. Louis ranking with Liverpool, Manchester, or 
Hamburg. On this brilliant but unsubstantial basis the 
Government have been urged to issue bonds for vast sums, 
the money to be provided first and the value of the 
investment to be considered afterwards. 


Emeeror Francis JoserH formally opened on the 
25th of the month the “ Tauernbahn,” a very interesting 
piece of mountain railway running from Schwarzach St. 
Veit, through the well-known “ cure” resort Gastein, to 
Spittal in the Drau valley, a distance of 81 kiloms. In 
conjunction with three other new lines, the Karawanken, 
Wocheiner, and Pyhrn, the Tauernbahn forms a new con- 
nection between Central Europe and the Adriatic. But 
the greatest interest of this part of the route lies in the 
fact that it will open up to the tourist one of the most 
picturesque mountainous districts in Austria, that of the 
high Tauern mountains, hitherto only accessible by road. 
Although the line is not a very long one it has cost an 
immense sum to build owing to its engineering difliculties. 
There isone double track tunnel near Gastein, 8550 m. 
or rather more than five miles long. In addition 
there are several shorter tunnels and many viaducts, 
some of them crossing valleys at a considerable height. 
The Tauernbahn will contribute largely to the tourist 
attractions of Austria, affording the visitors to Gastein a 
new and varied field for excursions. Commercially, too, 
these new roads will have a very important effect in 
greatly reducing the cost of goods transportation from 
Germany and the North Sea to Triestein the south. The 
saving of freight rates will amount in some cases to one- 


half. 


THE material collected for the preparation of the Techno- 
lexicon has been submitted by the Council of the Verein 
Deutscher-Ingenieure to Dr. Brodtmann, the Chief 
Librarian of the Technical High School in Carlsruhe, for 
critical examination and report, with very unfavour- 
able results. According to the report, the word 
slips to be considered amount in round numbers to about 
3} millions, but of these at least 65 per cent. must be 
regarded as etymologically incomplete. The estimate 
previously expressed of the amount of work done in the 
preparation of the material seems also to have been 
unduly optimistic, as it now appears thai 44 per cent. of 
the slips have not even been alphabetically arranged, and 
not more than 0.3 per cent. can be considered as fully 
completed; and even these, when etymologically con- 
sidered, are somewhat imperfect. In addition to the 
numerical estimate, a qualitative investigation of several 
parts of the material in regard to the state of preparation, 
was equally unfavourable. The aggregated slips could 
in no way be regarded as a manuscript, but only as a 
rough collection awaiting preliminary arrangement, the 
investigation having shown that very little work has been 
done towards bringing it into shape for use. The course 
advocated by the report is to start the work afresh upon 
a more restricted basis, under expert advice and manage- 
ment, using the existing material for reference and 
control purposes only. Under these conditions, the 
Council, seeing no possibility of completing the Techno- 
lexicon, have recommended the cessaticn of all further 
work upon it and the abandonment of the undertaking, 
which recommendation has been adopted by the general 
meeting of the Society. 


Ir the Government by its communistic ideas is gradually 
killing private charity, itis, on the other hand, fortunately 
exhibiting a willingness to accept gifts on its own account. 
We all remember how, only a few months ago, a half- 
penny newspaper presented Mr. Haldane with goodness 
knows how many men for the territorial army, and now 
we learn that the Secretary of War has gratefully accepted 
the offer of a dirigible balloon, for which the British public 
is to subscribe through the Morning Post, whilst another 
paper is spending £5000 on the construction of a garage 
for a big air ship which the Parliamentary Aérial 
Defence League has ordered from M. Clément. But that 
is not the end of the Government's magnanimity 
in the acceptance of gifts—we say magnanimity, when 
we recall Asticot’s remark that a less great man than 
Paragot would have refused to share his egg with him— 
for it has now been announced that the Australian ofter 
of a Dreadnought or its equivalent has been accepted. 
Australia recognises that in helping to defend the Empire 
she does England and herself honour, and it would have 
’ indicated smallness of mind indeed if the Government 
had persisted in its hesitation. This generosity seems 
to have reacted upon the Government, for it now seems 


the sea and air, but are at length disposed to build them 
themselves. It has been so persistently reported during 
the month that the phantom Dreadnoughts will soon be 
ordered that it is hard to doubt that hopes in that direction 
will be realised, and it is actually known that a semi-rigid 
“ dirigible” has been laid down at Barrow. 


THROUGH its European branch, known as the Vacuum 
Oil Company, the Standard Oil Trust has for years been 
trying to gain control of the extensive oilfields in Galicia. 
Recently it seemed as if its efforts would be crowned 
with success. In a desperate plight through over-pro- 
duction, and lacking the necessary storage reservoirs to 
take care of the ever increasing outflow from their wells, 
the Galician owners entered into an arrangement with 
the Vacuum people virtually giving the latter com- 
plete control of the Austrian petroleum industry. 
The Americans undertook to build reservoirs for 100,000 
cisterns of oil in return for a rental of £77,000, half of 
the reservoirs to become their absolute property at the 
end of five years. Another clause in the agreement 
compelled the oilmen under certain circumstances to de- 
liver & fixed quantity of raw oil to the Vacuum refineries 
at prices considerably below those charged the Austrian 
refiners. When these conditions became public, there 
was a great outcry against the Americans being allowed 
to gain control of one of the principal industries in the 
monarchy, and the Government intervened. Now, after 
further negotiations in the Ministry of Finance, the 
Galician owners have withdrawn from their agreement 
with the Americans altogether. The Ministry have under- 
taken to build the reservoirs and lease them to the oil 
owners at less than a third of the rent the Americans de- 
manded. Moreover, the Austrian refiners will escape the 
impossible competition of the American refiners with 
their unfair advantage from the lower prices paid for the 
raw product. The Finance Minister rather ingenuously 
expressed the hope that this breaking off with the Ameri- 
cans would not lead to sharper competition, but that the 
oil situation would be improved. It is hardly likely, 
however, that the great Oil Trust will calmly submit to 
defeat, seeing that it is most anxious to control the 
Austrian oil export, because of its effect upon the 
Standard’s position in the continental market, especially 
in Germany. The next move of the Americans is there- 
fore awaited with much interest. 


Since the completion of the Simplon Tunnel threatened 
to divert international traffic from the French railways, 
which had already suffered severely from the competition 
of the St. Gothard, all sorts of projects have been 
suggested for putting the French system in direct com- 
munication with the Simplon, whereby it will be possible 
to prevent the traffic from passing through Belgium and 
Holland, as it is doing at present. The most ambitious 
proposal was to create a Great Central Railway through 
France by joining the different sections at St. Nazaire, 
Nantes, Angers, Tours, Bourges, Chagny, Chalons-sur- 
Marne, and Lons-le-Saunier, with extension by a tunnel 
through the Faucille to Geneva. In this way the whole 
of the American traffic would have a direct route 
to the Simplon instead of passing up through Antwerp 
and Rotterdam. The connecting up of the different rail- 
way sections would entail comparatively small cost, but 
the driving of a tunnel through the Faucille offered con- 
siderable financial difficulties. As alternatives, the 
French railway companies proposed to join their systems 
with the Swiss railways by building a line from Frasne 
to Vallorbe, so as to avoid the extremely difficult route 
by Pontarlier, and also a line from Moutiers to Granges. 
This would have the advantage of economy, but it meant 
a conflict of interests between the Federal railways and 
the Loetschberg Railway Company, which could only be 
avoided by a division of traffic. When the proposals were 
discussed at a first conference between the Swiss and 
French delegates these difficulties appeared insuperable, 
and nothing was done; but at a second conference, held 
at Berne in June, all these interests were reconciled, and 
the principle of the building of the Frasne-Vallorbe and 
Moutiers-Granges sections was approved. As for the 
Faucille, the Federal authorities would do nothing unless 
the French could fix a date for the completion of the 
tunnel and provide a financial guarantee; but as neither 
of these conditions could be accepted the Faucille pro- 
posal remains in abeyance, much to the disappointment 
of Geneva. Nevertheless, opinion is so strongly in favour 
of the Great Central Railway and the tunnelling of the 
Faucille that this scheme is bound to be revived when 
there appears to be a fair chance of success. 


A piscussion which has been in progress more or 
less languidly, for some four or five years was virtually 
settled during the month by the publication of the report 
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of a Board of Trade Committee appointed to make 


inquiries with reference to the form and scope of the 
accounts and statistical returns rendered by the railway 
companies under the Railway Regulation Act. No par- 
ticular exception was taken to these returns save as 
regards the collection and publication of ton-mile and 
passenger mile statistics. The conclusions of the Com- 
mittee have already been given in our columns. They 
fully bear out the opinions which we have always ex- 
pressed, namely, that ton-mile figures would be very 
difficult to get, and that when got they would be of no 
use. Mr. Acworth, Mr. Paish, and Mr. Peel have signed 
a minority report, in which they reject the conclusions 
of their colleagues ; but they have failed to adduce any 
reasons for their opinions, which therefore remain 
opinions. Another minority report is that of Sir C. 
Owens, Mr. Walter Bailey, and Mr. Whitelaw. They 
differ from their colleagues on other grounds. They hold 
in effect that their condemnation of the scheme is not 
strong enough. They point out that the witnesses who 
supported these statistics have been unable, although 
pressed to do so, to produce one concrete case in which 
either an increase in receipts or a decrease in expendi- 
ture has been brought about by their use, which ought 
not to have been brought about by other means, and that 
no witness has been able to put before the Committee 
any instance of practical use being made of these statis- 
tics by the board of directors of any company, foreign or 
colonial, where they are kept. This ought to settle the 
matter, but of course it will do nothing of the kind. But 
we are glad that the whole question has been fully 
thrashed out, so that there is hope now that nothing more 
will be heard about ton-miles for some time to come out- 
side a limited circle. 


Ir would be interesting to learn to what extent the 
trade done by the implement exhibitors at a Royal Agri- 
cultural Show depends upon the attendance of the public, 
or, to express our meaning better—What ratio does the 
resulting business bear to the number of people present ? 
The question is suggested by the great falling off in the 
patronage accorded by the public last month to the Royal 
Agricultural Society’s Show at Gloucester. The wretched 
weather which was experienced during the whole five 
days had a very bad effect on the gate-money received, 
which is a serious matter to the Society. But it is 
questionable whether the exhibitors of implements derive 
any material advantage from the huge crowds of sight- 
seers which flock to these exhibitions when they are held 
in populous centres. There is a strictly limited number 
of users of farm implements in the neighbourhood of 
each show, and in all probability the bulk of these find it 
necessary to attend with a view to inspecting the latest 
appliances and keeping abreast of the times. Gloucester 
cannot be considered a centre of a large population, and, 
therefore, fine weather was essential to obtain an attend- 
ance of the public in any way comparable with that at 
Newcastle, Derby, or Lincoln, for instance. On the 
whole, we think that the Royal Agricultural Society did 
as well as could be expected under the conditions that 
prevailed. 


Tuer remarkable performance of Mr. Hubert Latham at 
Chalons-sur- Marne during the month has turned attention 
in France to the monoplone, which seems now in a fair 
way to recover the public confidence it lost as the results 
of the demonstrations of Mr. Wilbur Wright with his 
bi-plane. This is all the more gratifying to our I'rench 
friends, because they regard the monoplane as a distinctly 
French invention, in the sense that no other country has 
attempted to work out the problem of aérial flight with a 
motor-driven apparatus of this type. It is at least 
curious that since Mr. Wright returned to the States 
neither his pupils nor any other exponent of the bi-plane 
have improved very much on his own flights, and yet 
during the same time Mr. Hubert Latham, with his 
Antoinette monoplane, has been flying under conditions 
that, at first sight, would seem entirely to upset the un- 
favourable criticisms that have always been ,advanced 
against thesingle plane. He has been out in all weathers, 
and in quite high winds. He has beaten all records for 
distance and speed with remarkable facility, remaining in 
the air for more than seventy minutes, and he has 
repeatedly allowed his machine to fly without putting his 
hands on the controlling levers. It is therefore assumed 
that this special type of monoplane possesses an excep- 
tional stability. Many people, however, believe that Mr. 
Latham’s skill in handling his machine is the skill of an 
acrobat. It should also be remarked that M. Blériot, 
who has stuck to the monoplane in spite of numberless 
difficulties and accidents, is steadily improving his flights, 
and has remained in the air nearly three quarters of an 
hour. Having satisfied himself that he can safely pilot 
his aéroplane in strong winds, Mr. Latham has taken up 
his headquarters near Calais, with the intention of making 
a flight across the Channel, and it is understood that two 
other aéronauts are on the coast projecting the same 
experiment. The monoplane may certainly be regarded 
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bi-plane has done, and even more; but, as this is an isolated 
case, there is nothing yet to disprove the superiority of the 
bi-plane over the monoplane machine. At all events, 
the recent experiments are having the effect of diverting 
attention to various types of aéroplanes, instead of allow- 
ing interest to be centred in the bi-plane, as has been 
the case until recently. 


Necorrations have been carried on for some consider- 
able time between the various municipalities of Berlin 
with a view to forming a compact—Verkehrs-Zweckver- 
band—whose. object it shall be to improve and extend 
the means of locomotion in the German capital according 
to one single broad plan, and thus to obviate the inhar- 
monious development of tramways and railways which 
would result from each suburb carrying out its own 
special design. Judging by the proceedings at a meeting 
held this month, however, the likelihood of any complete 
agreement being arrived at by the various parties con- 
cerned seems somewhat questionable. Sweeping railway 
reforms are proposed in an elaborate illustrated memorial, 
an abridgment of which was distributed broadcast 
recently by the proprietor of a number of German news- 
papers. These proposed reforms are not restricted to the 
railways in Berlin alone, but apply to railways in general. 
In this memorial it is asserted that none of the traffic 
improvements so far suggested in Berlin are thorough 
enough to prevent for any considerable time a recurrence 
of the present frequent congestion and delay. A com- 
plete reorganisation of railways is suggested. The trains 
on trunk, branch, and city lines should run much faster 
and at more frequent and equal intervals. The course 
mapped out for new railway lines in cities should be 
made independent of the configuration of the streets by 
running the lines high up above the housetops. There 
should be one large central railway station with lines 
radiating in all directions, which should be intersected 
by other lines built in the form of concentric circles 
round the central station. The suggested speed of trains 
on trunk lines is 200 kms. (125 miles) per hour. It is 
pointed out that the trials made on the experimental track 
between Berlin and Zossen conclusively showed that elec- 
tric trains for this high speed were perfectly practicable, but 
that it would be extremely difficult to provide an adequate 
track, and so we come to the kernel of the memorial. 
This difficulty can, it is said, be overcome by sub- 
stituting the double line track by a mono-rail, and the 
author—Herr August Scherl—of the memorial claims to 
have produced in his workshops a workable mono-rail 
train which is held erect by gyrostats, and so resembles 
Brennan’s system. Experiments are, it is said, being 
carried out on a large scale with strong financial 
support. With these new railways the time of travelling 
from Berlin to Amsterdam would be reduced from 10 to 
4} hours; from Berlin to Hamburg the time taken would 
be 1 hour and 40 minutes instead of 84 hours. 


Tur Seventh International Chemical Congress was held 
in the Albert Hall at the end of May and beginning of 
June. It was a distinct success so far as numbers are 
concerned, no less than 3600 attending it. It was totally 
out of the question, however, properly to discuss the 
enormous number of papers which had been presented. 
There were very nearly a thousand of them, and in spite 
of the fact that the Congress was divided into seventeen 
sections and sub-sections, it was manifestly impossible to 
give a proper period for discussion to each separate 
contribution. In one section, it is true, the papers 
were divided in such a manner that several, dealing 
more or less with the same question, could be taken 
together. This, of course, was a step in the right direction ; 
but in the case of this Congress, as with only too many 
other gatherings of the same kind, a great deal too much 
was undertaken. If only a tenth part of the papers had 
been properly discussed considerably more good would have 
ensued. Weare far from saying that the Congress was 
useless; but when we say that one section had to deal on 
one day with no less than forty-two papers, it will be 
realised that we have not drawn attention to the matter 
without real cause. We referred to some of the papers 
which appeal imore especially to our readers in our issue 
of June 11th, and we need not mention them again. 


Tue time appears to be long since past when they “ did 
these things betterin France.” We have heard more than 
enough recently of the squandering of public funds in the 
French Naval departments, but even these are incapable of 
showing such a remarkable example of waste and incom- 
petence as that which has been revealed over the recon- 
struction of the State printing works in Paris. They 
were to have cost 442,350f., and the work ought to have 
been completed within five years, but it has already been 
under construction more than seven years, and Parliament 





is being asked for further grants which bring up the 
total expenditure to 10,000,000f. An electrical generating 
station was to have been built to supply power for the 
printing machines at a cost of 750,000f., but when it was 
seen that this sum was being exceeded the generating 
machines were dispensed with, and transformers were 
put down to utilise current from the mains. The floor of 
the printing works was made of armoured concrete, and 
when it was found that this material was too cold it was 
replaced with wood. Steps of armoured concrete were 
pulled down and replaced by stone because they were not 
sufficiently attractive. A huge bay had been built for 
the printing machines, and a dozen were installed for 
trial, when it was realised that it was impossible to clean 
them because there were no pits. The machines have 
had to be removed and the floor of the hall reconstructed. 
It is also found that the architects forgot to provide 
lodgings for the director and staff, and land will have 
to be purchased at fancy prices. Government throws the 
entire blame upon the shoulders of the late director of 
the Imprimerie Nationale, but the fault lies in the 
deplorable practice of giving valuable appointments to 
men on account of their political influence, quite irre- 
spective of their fitness for the work, and thus many of 
the State services fail because absolutely incompetent 
men are at the head of them, 


On June 10th a new bridge over the Wear at Sunder- 
land was formally opened by the Earl of Durham. This 
work, which is the joint possession of the Sunderland 
Corporation and the North-Eastern Railway, is a double- 
deck bridge having a double line of railway above, and 
the roadway with a single line of tram rails in its centre 
below. It joins the districts of Millfield and Pallion on 
the south side of the river, with Southwick on the north, 
and has been under construction for four and a-half years, 
the contractors being Sir William Arrol and Co., Limited. 
It was dealt with at some length in our issues of June 
4th and 11th, but we may here recapitulate one or two 
facts concerning it. The distance between the principal 
abutments is 1220ft., and the bridge consists of one main 
river span 330ft. long and 85ft. above high water, and three 
land spans—two on the north side and one on the south— 
each 200ft. long. The approaches are 340ft. long on the 
south side and 180ft. long on the north. One of the 
principal items of interest in the construction of the 
bridge was the method of erecting the main river span. 
It was impossible to do this by floating out, and the work 
had to be carried out on the overhang principle. For this 
purpose temporary vertical posts, erected above the river 
piers and tied to the piers on the far side of the two spans 
on either side next the main span, were employed. The 
main span was then gradually built into position, support 
being obtained by diagonal ties connecting it temporarily 
in different places to the vertical posts above mentioned. 
When the span was completed both posts and ties were 
removed. The work of erection was eminently successful 
from every point of view. 


THERE is much in Paris to arouse the admiration of 
the municipal engineer, and there is much to awaken 
surprise that such an enlightened city should lag behind 
in the way of sanitary and other conveniences. A great 
deal has been done during the past two years to make 
Paris healthier and cleaner, and still more is likely to be 
accomplished in the early future, as the result of the 
public works it is proposed to carry out at a cost of no 
less than 666,000,000f. Since the days of Baron Hauss- 
mann no such programme has been attempted as that 
which is béing submitted to the Municipal Council by the 
Prefect of the Seine. Of the sum named, more than one- 
half will be devoted to the widening and extension of the 
streets and the creation of open spaces, especially in the 
populous quarters of the city, which are notoriously over- 
crowded, and 118,000,000f. will be spent upon water and 
sanitary improvements. There will be an expenditure of 
25,000,000f. upon public buildings, 15,000,000f. upon open 
spaces and promenades, 35,000,000f. upon buildings for the 
Assistance Publique, or Poor Law Guardians ; 30,000,000f. 
upon the demolition of insanitary houses, and for loans to 
societies which build houses upon up-to-date plans for the 
working-classes ; 18,000,000f. for improvements to roads, 
building footways under streets, lighting, &c., 40,000,000f. for 
the reconstruction of the slaughter- houses, and 4,000,000f. 
for improvements to schools. It is proposed to raise 
700,000,000f. by two loans, one of 300,000,000f. from 1910 
to 1919, and another of 400,000,000f. from 1920 to 1929. A 
sum of 92,000,000f. was voted a year ago for improve- 
ments to schools, so that the total amount available would 
be 792,000,000f.; but from this must be deducted sums 
already advanced for the construction of hospitals, and 
also to the new company which has undertaken the con- 
struction of the Nord-Sud Underground Railway, thus 
— 666,000,000f. to be spent upon additional new 
works, 





THE ROYAL SOCIETY. 


On Thursday, June 24th, the Royal Society held, at 
Burlington House, its second conversazione of the year. 
As usual there were many interesting exhibits, but com- 
paratively few were of an engineering character, and 
some of those had been shown at the conversazione 
which was held in May, and were referred to in our issue 
of the 14th of that month. At the same time, however, 
there were one or two new and noteworthy things having 
a bearing on engineering which we shall refer to, together 
with other exhibits of general scientific interest. Pro- 
fessor John Milne, F.R.S., exhibited seismograms of the 
Messina earthquake of 28th December, 1908. Them 
records were obtained at Shide, in the Isle of Wight, 
from two Milne horizontal pendulums. One of them 
recorded N.-S. motion, and the other E.-W. motion. 
Details respecting duration, amplitude, &c., were inscribed 
on the seismogram. Some photographs of the spectrum 
of scandium were exhibited by Mr. A. Fowler, showing the 
varying intensities of the scandium lines in the arc-flame, 
normal arc, and the are in hydrogen. Corresponding 
differences are found in the spectra of sun spots and 
prominences. Scandia for the experiments was kindly 
provided by Sir William Crookes. 

A Thorp-Butler concave replica-grating spectroscope 
was shown by Mr. C. P. Butler. Some years ago several 
applications of the Thorp plane replica diffraction gratings 
were exhibited, and attention was drawn to their use with 
an opera glass for eclipse work. The only disadvantage 
of them is the necessity for employing glass lenses for 
collimator and telescope, which not only increase the 
expense, but render the application of the instrument 
somewhat limited, in that the ultra-violet region of the 
spectrum is more or less absorbed. Recent experiments 
have shown that concave replica gratings can be made 
to give very satisfactory results; and by slight modifica- 
tions of the design of mounting, this form of spectro- 
scope may be employed for any investigation for which 
the ordinary spectroscope is fitted. A valuable feature 
appears tobe that the radius of curvature may be varied 
within very wide limits, thus providing instruments of 
different dispersion and light-grasping power. 

The Hon. R.C. Parsons was showing his “ Panflex” 
spring wheel for motor vehicles. The wheel, which 
has already been dealt with in our columns, is claimed 
to be exceedingly reliable, and having a solid tire 
is not subject to bursts or punctures. The wear 
and tear is small, and should a spring break another 
can be inserted in a few minutes at a very small 
cost. There was in his exhibit also a working 
model apparatus for recording the effects produced upon 
wheels of various descriptions when passing over obstacles, 
and a seismograph apparatus for registering the jolts felt 
by the body of a motor vehicle when run on “ Panflex” or 
pneumatic wheels. As at the previous conversazione, 
Prof. Silvanus P. Thompson, F.R.8., showed experi- 
ments on the contraction, by heat, of india-rubber. India- 
rubber, under tensile stress, contracts strongly when its 
temperature is raised. Work is done by its contraction at 
the expense of he energy of the heat. Hence, it would be 
possible to construct a thermal engine in which the work- 
ing substance was india-rubber, instead of steam or hot air, 
and operated by contraction, instead of expansion, of 
the working substance. The Linolite Company exhibited 
metallic filament “ Tubolite,” for illuminating purposes. 
The metal filament is held at each end by a zig-zag 
spring to take up the expansion, and is supported by 
anchors at two intermediate points. The lamp may be 
placed in any position, and can be run on an alternating- 
current or direct-current circuit. The lamp has 30 per 
cent. more area of glass than an ordinary bulb, thus 
reducing the blackening. Every point of the filament is 
in the same position, with regard to the reflector (and 
there is a larger reflecting surface than can be used with 
a bulb lamp), which ensures uniformity and efficiency in 
the distribution of the light. 

Liquid crystals observed under high temperatures with 
polarised light by micro-projection apparatus were shown 
by Messrs. Zeiss. The apparatus was fitted with an arc 
lamp, self-feeding, to ensure steady light. A collecting 
lens of extra light-gathering power was fitted to a light- 
excluding tube provided with a water chamber to cool 
the heat rays. ‘I'he microscope was placed on a sole plate 
with levelling screws, and used in the vertical position. 
The heating apparatus consisted of a form of Bunsen 
burner with blow pipe. Gas and air pressure could be 
regulated by means of two taps with graduated arc. 
Above the object stage an air blast was fitted hinged 
with a universal joint, and could be easily adjusted for 
apy position. The analyser and polariser were of a new 
construction, and the objectives were surrounded by a 
water-cooling lamp. The specimnes shown were :— 
Par-az-oxy-anisol with resin, showing rotating drops; 
cholesteryl-acetat, showing spherical crystals; ~par-az- 
oxy-phenetol with resin, showing interference colours; 
par-az-oxy-benzoe-acid-acethyl-ester with resin, showing 
uniting of crystals. 

Photographs—for identification purposes—of the trans- 
verse surface of timbers were exhibited by Mr. R. A. 
Robertson. Reflected light was used, and the photographs 
represented the surface appearance. The magnification 
was purposely chosen to show only the important details 
for identification—breadth of annual rings, false rings, 
distribution of vasa, relative porosity and amount of 
spring and autumn wood, and characters of medullary rays. 
The object of Professor J. Norman Collie’s exhibit was 
to demonstrate a curious property of neon. Perfectly 
pure neon, when enclosed in a glass tube with mercury 
and shaken, glows with a bright orange-red colour. As 
neon does this at ordinary pressures it appears to be 
different from other gases. When a silica tube is used 
and the mercury boiled in it, even at pressures of neon 
almost as high as atmospheric pressures, the mercury 
vapour glows bright green. 

A permanently luminous watch dial and military night 
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compass was shown by Mr. C. E. S. Phillips. 
dial is transparent—glass—and the figures are painted principle can be applied to the compounding of an 


upon its upper surface. The dial is backed with a com- 
pound containing a minute quantity of Ra Br.—radium 
bromide—which renders it luminous, so that the time 


The watch | therefore, is a reduction of the leakage flux. 


may be easily read in the dark. The compass is arranged | 


upon the same principle. By means of a luminous disc 
and strip direction may be determined at night. 

Mr. W. M. Mordey’s exhibit was designed to show the 
effect of electrostatic condensers in preventing or extin- 
guishing arcs. A suitable condenser placed in shunt to 
an arc, or in shunt to a resistance in series with an arc, 
will instantly extinguish the arc. If connected in shunt 
to the contacts before they are separated, it will prevent 
the formation of an arc even in a circuit having con- 
siderable electromotive force. For example, on a 200-volt 
circuit an arc of even 1-100th inch in length cannot be 
formed between carbon contacts, if a condenser of about 
30 microfarads be used in shunt to the arc—the circuit 
having about 35 ohms resistance. Without the condenser, 
@ persistent are of about 4 ampéres is freely formed. The 
condenser is effective whether when applied it is in a 
discharged condition, or charged to the full E.M.F. of the 
circuit. In the latter case the charge may be in either 
direction of polarity. 

Mr. C. E. Larard showed cylindrical specimens 
twisted to destruction. These specimens, it will be 
remembered, were exhibited at the previous conversazione 





THREE OHaASsE 
ALTERNATOR WINDINGS. 


How this 


alternator will be readily understood by reference to 
Fig. 1. It will be seen that the exciter poles are bridged 
by three leakage paths. These leakage paths, which are 
of laminated iron, naturally divert a large number of the 
magnetic lines from the armature, resulting in a lower 
exciter voltage being obtained than would be the case 
were the leakage paths not there. Three leakage paths 
are provided in this particular case, because the alternator 
is a three-phase machine; but one leakage path would 
suffice were the alternator wound for single “pe 
will be seen that each leakage path is provided with a 
winding, and that each winding is in series with a separate 
phase, the leakage path windings being between the 
windings of the alternator and the neutral point. With 
an earthed neutral, therefore, the leakage path wind- 
ings are practically at earth potential. They may, 
however, be insulated for the full working voltage 
of the alternator. In a few special cases current trans- 
formers are used instead of passing the main current 
round the leakage paths. Now it is obvious from what 
has already been said that when the load comes on the 
alternator the leakage flux in the leakage paths is choked 
back, thus causing the flux through the armature of the 
exciter to increase. This, of course, causes the voltage 
of the exciter to rise, thus automatically increasing the 
excitation of the alternator. That the action is prac- 
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Fig. i—PARSON’S HIGH-SPEED COMPOUND ALTERNATOR 


and referred to at the time. Mr. Alfred W. Porter 
exhibited some interesting electric splashes on photo- 
graphic plates. To obtain these splashes a photographic 
plate is backed by a plate-electrode, and a single-spark 
discharge is allowed to pass over the plate from a second 
electrode in front; the plate is then developed. The new 
effects exhibited were brought about (1) by diminishing 
the pressure of the surrounding atmosphere: (2) by 
replacing it with other gases ; (3) by placing the plate in 
a magnetic field. The examples shown were for air, 
nitrogen, carbon dioxide, coal gas, ammonia vapour and 
pentane at various pressures. 

From an electrical engineer’s standpoint, the most 
interesting exhibit was that of the Hon. C. A. Parsons, 
F.R.S. It consisted of a working model of his com- 
pound alternator, which is one of the latest developments 
ip connection with the Parsons high-speed machines. 
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Fig. 2—Diagram to Illustrate Principle of Compound Alternator 


The action of this compounding device is dependent 
upon the simple fact that while an alternating current | 
cannot directly produce a unidirectional field, it can 
have a strong action in diminishing such a field. This 
will be clear by referring to the illustration—Fig. 2— | 
where a horseshoe magnet is shown, excited with con- 
tinuous current. The poles of the magnet, it will be 
noticed, are bridged by a piece of iron, which forms a 
leakage path. Provided the cross sectional area of the 
leakage path is less than that of the magnet, the iron | 
of the leakage path will be more or less saturated; 
thus an increase of exciting current in the coils on 
the magnet will not send many more magnetic | 
lines through the leakage path. If an alternating | 
current be sent through the winding on the leakage | 
path, when it is passing in one direction, it cannot, owing | 
to the iron being saturated, greatly increase the “leakage 
flux” in the leakage path, but when passing in the | 
other direction it can and will, provided it be of sufficient 


| are as follows :—Para, Piauhy, Amazonas, Matto Grosso, 


strength, greatly reduce the leakage flux. The net result, | war between Paraguay in February, 1868, forced the 


tically instantaneous is evident, since the increase of | 
current due to the load coming on is used directly to effect | 
regulation. Some voltage regulation curves which have | 
been supplied to us by Messrs. C. A. Parsons and Co. | 
show the voltage regulation of a turbo-alternator, with 
and without this compounding device. The curves are 
for a 1000-kilowatt three-phase machine, working at a 
normal pressure of 3300 volts. When a heavy inductive 
load of 220 ampéres was thrown on the pressure dropped 
to 2300 volts, so that the load on the plant was only 700 
kilowatts. With the device in use, however, the same load 
thrown on had very little effect upon the voltage. 
At 25 per cent. overload, and a power factor of °8, the 
drop is shown to be only 6 per cent. Alternators can, if 
desired, be over-compounded with this device; that is to 
say, the pressure can be made to rise with an increase of 
load to compensate for the drop in the feeders. That 
the short-circuit current of alternators with close inherent 
voltage regulation is great is well known, but with this 
device it is clearly possible to design alternators with a 
small short-circuit current without sacrificing the voltage 
regulation. The old copper machines, such as the Mordey 
alternator, had close inherent regulation, and they also 
had a heavy short-circuit current, which was by no 
means pleasant when an accidental short-circuit occurred. 
It will be observed that, unlike the other compounding 
devices which have been invented, this one has no moving 
parts, such as commutators. With a new exciter the 
device can be applied to existing plants, and in stations 
where the regulation is bad, a motor generator exciting 
set fitted with this device can be provided. 








BRAZILIAN TORPEDO-BOAT DESTROYERS. 


Tue sixth of the ten torpedo-boat destroyers which Yarrow 
and Co., Limited, of Scotstoun, are building for the 
Brazilian Government was launched on May 18th, and 
the seventh of the lot is to be consigned to the water this 
month. The names of the six already launched, several 
of which have been delivered and put into commission, 


Rio Grande do Norte, and Parahyba. The first three, 
Para, Piauhy, and Amazones, launched last year, are now 
in active service in Brazilian waters. The three others, 
the Matto Grosso, Rio Grande do Norte, and the Parahyba, 
were in due time successfully launched from Messrs. Yar- 
row’s stocks, and the first-named of the three is on her way 
to Brazil, whilst the last-named—the Parahyba—has just 
run very successful official trials on the Clyde this week, the 
speed attained being 27-29 knots. The four still to be 
launched are to be named the Alagoas, Santa Catharina, 
Parana, and Seigipe. All the vessels, needless to say, 
will be under the command of capable naval officers, 
and itis a point of interest worth noting that the Alagoas 
being launched shortly is of the same name as the 
small river monitor Alagoas, which, under the command 
of Lieutenant Joaquim Antonio Cordovil Maurity, in the 





It | 


passage of Humayta under very trying circumstances, 
and accomplished one of the most noteworthy feats of 
comparatively recent naval warfare. It is also pertinent 
here to note that through the recent retirement of his 
Excellency Admiral Duarte Huet de Bacellar from the 

st of Chief of the Brazilian Naval Commission, His 
Excellency Admiral Maurity has been appointed to that 
high oftice. 

All these destroyers are of the same dimensions, viz , 
240ft. in length and 23ft. 6in. beam, and of about 
560 tons displacement. They are propelled by two 
sets of triple-expansion four-cylinder engines, and two 
double-ended Yarrow water-tube boilers, each boiler 
supplying steam for about 4000 indicated borse-power. 
The vessels are generally similar in appearance to the 
British “ River” class of destroyer, but are a considerable 
advance on that type as regards specd, the contract being 
27 knots as against 254 knots. 

In the matter of propulsive machinery these destroyers 
possess features which, if not absolutely novel in 
destroyers, are yet specially noteworshy. A point of out- 
standing interest is that the Yarrow boilers are fired from 
both ends, thus making improvements possible in respect 
of efficiency and favourable working conditions, matters 
which will afterwards be referred to. For cocling the 
magazines and the living spaces, the advantage attaching 
to which, in warm climates especially, cannot be over- 
rated, an efficient refrigerating plant is provided on 
board. A Marconi wireless telegraphy installation is not 
the least interesting of the items of up-to date equipment 
which these Brazilian destroyers possess. 

The armament consists of two 4in. Armstrong quick- 
firing guns, one being placed upon the conning tower at 
the aft end of the forecastle deck, and forward of the 
navigating bridge, and the other upon a raised platform 
aft. On the main deck are placed four—two at each side, 
well amidships—47 mm. Armstrong guns. There are 
also two 18in. Armstrong torpedo tubes. Tor the service 
of the forward quick-firing gun an Armstrong electric 
communication hoist is fitted from the forward 4in. shell 
room to a convenient position at the back of the gun. 
The shell-room and magazines for the aft 4in. gun are 
under the oflicers’ quarters. The ammunition for the 
smaller guns are handed up as usual. 

As regards main structural features the hull of the 
vessels is built of high tensile steel. wherever longi- 
tudinal strength is important. The hull is sub-divided 
into eleven main compartments by ten water-tight trans- 
verse bulkheads extending from the keel to the upper 
deck. Below the lower deck there are in addition eight 
sub-divisional bulkheads, the destined purpose of each 
compartment being as usual in this class of vessel. 
There is a water-tight compartment at the fore end, 
of which absolutely no use is made in the working 
economy of the vessel. Behind this is the chain locker, 
and the third and fourth compartments are occupied as 
firemen’s and crew’s quarters. Below these are the elec- 





trical, naval, and gunners’ stores, the main magazine for 
torpedoes, the magazine and shell room for the 4in. guns, 
the magazine for the 47 millimetre gun, the provision 
room, fresh water tank, xc. The boilers occupy the fifth 
and sixth compartments, a cross coal bunker being 
situated at the forward end, and wing bunkers at each 
side of both boiler rooms. Of the boiler-rooms them- 
selves and their contents, some idea is conveyed by 
some of the views in our two-page Supplement. 
Next in order is the compartment containing the 
engines for propulsive and other purposes, the disposition 
of the various accessories being so arranged as to bring 
the items under easy and effective control of the engineers 
in charge. Leading out of the engine-room is an access 
door to a compartment containing various auxiliary 
machines, and underneath this is a compartment devoted 
to engineers’ stores. In this compartment attention can be 
given to the glands of the shafting. 

Abaft of this, and with the exception, in the lower parte, 
of the aft 4in. shell room, magazine, and the magazine for 
small gun ammunition, captain’s store, ward room store, 
and higher up at the very stern, the bread and other store 
rooms, all the space is occupied as officers’ accommoda- 
tion. This consists of a ward room, aft—see Supplement— 
measuring 14ft. long by 21ft. wide, having accommodation 
for ten officers, and with a pantry adjoining. The furniture 
in the ward room and all the officers’ rooms is of polished 
mahogany ; but here it may be stated that the fittings in 
all other living spaces and in store rooms are made of 
metal wherever possible to minimise risk of fire. 
Expanded metal for vertical erections, such as bins, is 
much in evidence, and perforated sheet and wove netting 
for horizontal shelves, berths, &c. The decks are 
covered with cocoa-nut matting and the floors of the 
living spaces with ‘“Cortocine,”’ affording both light- 
ness and good foothold. On the starboard side is the cap- 
tain’s cabin—see Supplement—a roomy and well appointed 
apartment. On the port side of the ward room passage 
—see page 5—are three roomy double-berth cabins for 
officers, all being about Sit. square. Side lights are of 
course fitted into all these rooms, and a skylight is pro- 
vided over the centre of the ward room. All the above 
mentioned living rooms are provided with a supply of cool 
air from the refrigerating plant in the engine-room. 

Forward, on the upper deck, on the starboard side, a 
separate apartment is divided off from the rest of the 
living spaces there for six engineer officers, and another 
separate cabin for four petty officers. On the port side a 
separate two-berth cabin is arranged as a sick bay. 
Roominess and general comfort, consistent with the 
special objects in view in the design and service of these 
vessels, characterise the living accommodation. 

At the forward end of the boiler casing on the upper 
deck is the cooking galley, and above this is the chart 
house, immediately behind which and with separate 
access is the Marconi telegraph station, the sides, floor, 
and roof of which are completely insulated with 3in. 
cork. The forecastle deck is extended aft beyond the 
conning tower and gun platform, so as to afford direct 
communication with the chart house. Above the latter 
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is the navigating bridge with Chadburn’s telegraph, Lord 
Kelvin’s compass, Siemens searchlight, Kc. 

The vation power sections of these destroyers, us 
has already been indicated, are replete with features of in- 
terest, and the general arrangement of the engine and boiler 
rooms can be gathered from the two-page drawing and 
from the portions of the longitudinal section, cross section, 
and plan given on page 6. There are, as before men- 
tioned, two Yarrow water-tube boilers fired from both ends 
and designed for 8000 collective indicated horse-power. 
Each of them is placed in the mid-length of their 
respective compartments, thus providing four stokeholds, 
each of which is fitted with a fan for forced draught 
driven by an enclosed engine having forced lubrication 
made by W. H. Allen and Son, Bedford. For dealing 
with the feed-water there is installed at the aft end of 
each boiler-room one of Weir’s auxiliary feed- pumps. 

The twin sets of main engines are of the four-cylinder 
triple-expansion design, balanced on the Yarrow, Schlick | 
and Tweedy principle, the order of the cylinders, named | 
from the forward end, being :—Low-pressure, high- | 
pressure, intermediate, and low-pressure. The valve gear | 
is of the usual link-motion type, having twin-bar marine. | 
pattern links, all parts liable to wear being so constructed | 
as to facilitate adjustment. All-round reversing gear for | 
both steam and hand control is fitted. Each engine has | 
an air pump, worked by rocking levers and links off the for- | 
ward low-pressure crossheads. From our two-page line Sup- | 
plement of the engines of the Matto Grosso in plan and | 
elevation, the general design and the arrangement of | 
adjuncts will be gathered, as well as from the illus- | 
tration on page 6, which shows one set of the engines— | 
which weigh about 24 tons—slung up under the 50-ton | 
overhead traveller in the builder’s covered-in basin, being 
deposited on board. | 

The condensers, which are snugly disposed in the wings, | 
are of brass alloy, and have brass tubes. A circulating | 
pump and engine of Yarrow’s own make, placed at the | 
forward end, circulates water once through each con- 
denser. Instead of auxiliary air pumps being provided, | 
two small steam ejectors are fitted, with suctions | 
connected to each condenser, so that with a few! 
of the auxiliaries running the condensers can be | 
kept drained when the main engines are not work- | 
ing. Two large combined feed-filters and hot-wells, | 
one for each set of main engines, are placed at the | 
forward end of the engine-room, and into these filtering hot- | 
wells the discharge is taken from the main air pumps, 
any grease or impurities being intercepted by fiannel- 
covered screens of suitable surface and thickness. A | 
Weir's main feed pump fitted on the outboard side of each | 
of these wells draws from them and delivers straight to | 
the boilers without the usual intervening feed-regulating | 
apparatus. Besides being an extra complication, even | 
the best of automatic feed regulators is apt to become a | 
source of danger under given circumstances. This is so | 
through the risk of the apparatus sticking when the rate of 
evaporation is suddenly varied from that at which the 
regulator has been set to deal. If conjoined to ihis there 
is inattention to the state of the water gauge on the part 
of those in the stokeholds, relying, as they perhaps have 
some right to do, on the proper working of the regulator, 


valve fitted on the discharge side of the feed-heaters, and 
by this means no difliculty whatever is experienced in 
keeping a proper working level in the boilers. 

Other auxiliary plant fitted in the engine-.room are—an 
evaporator and distilling apparatus of Caird and Rayner’s 
make placed at the forward end, and also a fire and bilge 
pump, and at the aft end the refrigorating plant, consist- 
ing of a Hall’s No. 5 carbonic-anhydride machine, by 
which the magazines and crew’s spaces are kept cool. 
For this latter purpose the machine works in connection 











by mitre wheels and shafting to the steering wheel on 
the navigation bridge and to one in the conning tower; 
the wheel aft being actuated by hand. In the auxiliary 
engine-room also is the combined dynamo and engine of 


| the Siemens-Brotherhood type supplying current for all 


purposes on beard. . Under the auxiliary engine-room is 
the stern gland compartment, which is also fitted as an 
engineer’s storeroom. All the necessary tanks for oil and 
waste, racks for spanners and other tools, and most of the 
engineers’ spare gear are arranged in the main engine-room. 











PASSAGE TO 


with two thermo-tanks by the Thermo-Tank Company, 
one situated in the officers’ quarters aft and the other in 
crew’s space forward. The pumping arrangements 
throughout these destroyers consist of steam ejectors and 
hand pumps, supplemented by bilge circulation from the 
main circulation pumps in the engine-room. 

In the — auxiliary room, aft of the main engine- 
room, and having ready access from the latter, are fitted 
the air-compressor of Brotherhood’s make for charging 
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WARD-ROOM 


From the illustration on page 6, showing the boiler- 
room compartments in plan and elevation, some idea will 
be gathered of the disposition of the boilers, feed pumps, 
feed heaters, fan engines, with their valves and 
connections. A distinct feature of the Yarrow double-ended 
boiler is the complete separation of the back and front 


| furnaces from each other by a transverse dividing fire- 


brick wall, built round and between Field tubes radiating 
from the steam drum, the tubes in this way while forming 


very serious trouble will most likely result. The feed in | the torpedoes; and the steam steering engine of Napier| a substantial support for the wall, are at the same 


the boilers of these destroyers is controlled by a hand ' 


Brothers’ geared vertical wall design. This is connected | 


time protected from the highest temperature of the 
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furnaces. The wall is built up to the under side of the boiler being in one compartment—so to speak, in the | reduction of the number of joints and valves claiming the 
steam drum, and out at each side. The lower part of | middle of one stokehold—there is a cool bulkhead behind engineers’ attention, is supplemented in boilers of this 
wall is built hollow, and arranged so that the air, which is | the firemen in every case. This, combined with the type by the simplicity of the uptakes, it being possible, in 
admitted over the fires, passes on its way to the furnace, | saving in length, enables the stokeholds to be exception- fact, to reduce the number of funnels without the neces- 
through this hollow space, and becomes heated before | ally large and cool. With a common stokehold between sity of long or one-sided uptakes. Besides, by these 
reaching the air nozzles of the furnace. At the bottom | two boilers, it is impossible for the firemen to find a place means the area exposed to shot is materially reduced. — 
end of each of the Field tubes screw caps are provided | away from the heat radiation of the furnaces in front of | Owing to the Jarge capacity of the steam drum, the varia- 
for cleaning purposes, and are so placed as to be of easy | them and behind them. In a tropical climate especially, tions in water level and steam pressure are reduced, and 
access. All that is required is removal of the hand-hole | 
doors fitted on the plates forming the bearer for the centre | 
brick walls. Safety air doors and protection boxes are | 
rovided, so that in the event of a tube bursting it is not | ; A Ghee f * V/ iy “AY 7 AML Y 
ceiiliie for steam and flame to enter the stokehold. zr i A> a'i rin) | LS § BR),<6j, IPA t L, AA A } 
One advantage of the boiler arrangements in these | a) ON RE 


vessels will be readily apparent. This is the reduction of LY PLL 18 GRagET /SRRRF YAY 
Na ye i IV | 
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Looking forward on forward Boiler. 


CROSS SECTION THROUGH STOKEHOLD 


complication in the matter of boiler mountings, pipes, and 
fittings—see drawing above. The main and auxiliary | 
steam stop valves, feed valves, scum valve, blow-out | 
valve, and water gauges are only necessary at one end of | 
thesteamdrum. Had boilers of the usual type been fitted, | ONE SET OF ENGINES BEING HOISTED INTO PLACE 
these connecting pipe, joint, and other fittings would | 
have been duplicated, and entailed a greater number of | 
steam and feed joints to maintain in an efficient condition. | and bearing in mind the arduous and difticult work that ; from experience gathered on the long voyages made by 
Other outstanding advantages of the arrangement | has to be done in a destroyer stokehold, it is scarcely | these vessels, this is an important gain, for it is well 
may be referred to. There is a saving in overall length | possible to over-estimate the advantages—as regards the | known how much better results can be obtained, both as 
of boilers amounting to at least 10 per cent. With | comparative comfort and resulting efficiency of the staff | regards economy and speed, if the steam and water arc 
boilers fired from both ends weight is saved in that | of the stokeholds—made possible by the adoption of these | steady. Easy accessibility to all parts, even when steam 
there are only two steam drum ends and four water pocket | double-ended boilers. |is up, is not always secured with single-ended boilers, 
ends, against four of the former and eight of the latter,; The simplicity secured by abolishing about half of the | placed back-to-back, or when their backs are in 
where two boilers of the usual type are installed. Each | usual amount of steam and feed connections, and the proximity to a bulkhead. Ease in getting to the boiler 
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all round is a great factor in prolonging its life, as any 
trifling defect such as painting is not neglected. Still 
further advantages may just be mentioned. The centre 
of gravity is slightly lowered, and the economy is increased, 
due partly to reduced surface for radiation. All the 
advantages enumerated, we think, go to make this boiler 
a distinct advance over the single-ended boiler. As a 
proof of the economy, it will be of interest to mention the 
result of the official eight hours 14-knot consumption 
trial, carried out with the Para in the estuary of the 
Clyde. This vessel ran 26.377 knots to the ton of coal, 
which gives her « radius of action of 8692 knots. 

The provisions made to guard against and minimise 
the extreme heat to which these destroyers will often be 
subject are as thoroughly thought out in connection with 
the living accommodation, and with keeping the magazines 
cool, as has been shown to obtain in the machinery 


departments, with their ample space and mechanical as | 


well as natural means of ventilation. The cowl venti- 
lators throughout are much larger than is usual in 
vessels of this type, and this is a feature applying more 


particularly to the means for ventilating the stokeholds. | 
Here the air supplied to the forced draught fans is taken | 


in through doors in the top of the casings over the boiler- 
room, instead of through the customary big cowls— 
difficult to handle and easily damaged—whereby little if 
any additional duty is imposed on the fan engines. 

The thermo-tank system of providing for suitable and 
agreeable temperature in magazines and living spaces 
merits, of course, some notice. The Hall’s refrigerating 
machine in the engine-room has already been mentioned. 
Of the two thermo tanks, one is placed aft in the passage 
leading to the ward room—see page 5—and the other in 
the second crew's space forward. The brine pipes connecting 
the refrigerating machine to the forward thermo tank are 
very heavily insulated where they pass through the boiler- 
rooms. The cool air from the thermo tanks is 


delivered by the electrical fan of each tank into the | 


mségazines or into the living quarters through a very 


complete system of trunkways and controlling valves, | 


the arrangement being such that any of the three follow- 
ing results can be obtained, viz., the air (1) can be drawn 
from the compartment in which the thermo-tank is 
situated, passed through the cooler down into the maga- 


zine and returned to the compartment; the air (2) can | 


be drawn from the magazine, passed through the cooler, 
and returned to the magazine; or (3) the air can be 


drawn from the compartment in which the thermo-tank | 


is placed, passed through the cooler and delivered into 
the various officers’ rooms and crew’s spaces. The 
several principal magazines for torpedo heads and gun 


shells, both forward and aft, are thickly insulated with cork | 


and felt and thoroughly lined with teak. By this means 


when the refrigerating machine has sufticiently reduced | 


the temperature in the magazine the same may more 
easily be maintained. 

Incidentally, of course, the lighting of the vessels 
throughout by electricity ministers to the desired end as 
regards general interior temperature, and this is especially 
appreciated in the officers’, crew's, and firemen’s 


quarters, spacious and well ventilated as these are. | 


The generating plant—in the auxiliary engine-room—and 
electric wiring throughout are matters for which the 
well-known firm of Siemens Brothers has been respon- 
sible. All the navigation lanterns, compasses, and 
telegraphs are electrically lighted. The search-light pro- 
jector on the navigation bridge is fitted with a Sautter- 
Alarle gold-plated mirror. 

One item in the equipment of these Brazilian destroyers 


is a novelty so far as this class of vessel is concerned. | 
This is a motor pinnace, for which, no doubt, important | 


uses will be found in the course of service. This little 
craft—there being three other boats to the equipment of 


each of the destroyers—is 18ft. in length, and is, of course, | 


carried inboard on davits, the weight being well under a 
ton. While weight is kept down to a minimum, 
the craft are able little sea boats, with good freeboard, 
and built on the carvel system with wood of fairly stout 
scantling. All the motor pinnaces for the destroyers are 


pointed by the Brazilian Government to assist in the 
construction of these vessels are, as regards the hulls and 
equipment, Capt. A. Rosauro de Almeida, Chief Naval 
Architect to the Commission, assisted by Lieut. Godo- 
fredo A. da Silva; while all technical matters connected 
with the machinery are under the control of Capt. 
Bartholomeo Francisco de Souza e Silva, the Chief Engi- 
neer to the Commission. The contractors fee], we under- 
stand, that a great deal of the success being attained by 
these vessels is undoubtedly due to the technical assist- 
ance they have received throughout the construction of 
the vessels from the gentlemen named. 








THE CRAWFORD DERAILMENT. 
(From a Correspondent.) 


| THE Crawford accident and Colonel Yorke’s report upon it, 
| referred to in your last'impression, are in several ways so 
| remarkable that I hope you will permit me to say a few 
| words about both in your columns. ' 
| I have the full text of the report before me. It is more 
| interesting for what it does not say than for what it does. It 
| is an old saying that only the impossible happens. It is 
| borng out by the story of the Crawford derailment, which 
| seems to set at defiance and falsify all the laws of dynamics. 
| Let me begin at what is said to be, and ostensibly was, the 
| beginning—the breaking of the crank, which was also the 
| leading, axle close to the wheel seat on the left-hand side. 
| This wheel was coupled to that next behind it, and to escape 
| from the engine it must break the coupling rod and the 
| splasher. The last was easy enough, but the first was not. 
| The wheel was advancing at the same speed as the engine, 
| and in the same line. Why should it turn off right or left 
with any force? Its gyroscopic stability ought to have kept 
it from turning over, and indeed did, we are told, keep it 
upright. It ran along the side of the line as a child’s hoop 
runs. The coupling rod was broken close to the pin in the 
intermediate wheel. What broke it and left the wheel 
| upright? On this point the report is quite silent. It 
is essential in considering the question that this point should 
never be lost sight of. If the rod bad been broken by cross- 
bending, the wheel must have tumbled down at once ; but it 
| did nothing of the kind. It remained upright and bowled 
merrily alongside the train for a considerable distance, and 
| finally ran up the side of the shallow cutting, and came to 
That is what we are told. 
The loss of a wheel made 
very little difference to it considered as a vehicle. It had 
nine wheels left to carry it, and so it kept the rails. The end 
of the axle would probably drop at the most 3in. This would 
twist the excentric rods and valve gear no doubt, and so 
explains the wrecking of the reversing gear, but it explains 
nothing else. The coupling-rod broke, as we have seen, close 
| to the pin of the intermediate driver, so the leading wheel 
took the greater part of the coupling rod with it. The rods 
| were 7ft. 2in. long between centres, and the wheels 6ft. 6in. 
| in diameter. If the wheel took a length of 6ft. of rod with 
| it, how did it manage to run alongside the track with the end 
of the rod trailing behind it and digging into the ballast? 
The statement that it did is apparently incredible. But in 
any case there was no length of rod left on the engine to fly 
round like a flail and smash things up. I have said that the 
| dropping down of the left-hand end of the crank axle would 
be stopped by the keep, but there is another factor to be con- 
| sidered. The distance between the inside of the wheel rim 
| and the side frame would not much exceed lin., and the 
dropping of the left-hand end of the axle ought to have 
| brought the right-hand wheel into grinding contact with the 
| right-hand frame. This will account probably for the fact 
| that the frame was bent. 

The fracture in the axle was certainly curious. We are 
told ‘* althougha superficial examination. of the axle disclosed 
no hollows or other imperfections in the material, it showed 
| that the fracture had been growing for some time, the sur- 
| faces of this flaw, which at the time of the accident extended 
to about half the areaof the shaft, having been rubbed smooth 
It is impossible to say how long this 





| rest leaning against the fence. 
I turn now to the engine. 


| and almost polished. 
| flaw had existed, though, as there were no signs of rust about 
| it, it probably was not very old. The remaining half of the 
| axle showed signs of sudden fracture, the metal being crystal- 
| line in appearance.’’ I have seen a great many fractures in 
| steel, old and new, but nothing in any way like this. It is 


Colonel Yorke wri'es:—‘‘ It is evident tbat during the 
breaking of the axle and coupling rod some very violent dis- 
ruptive forces were produced, which caused the engine frame, 
outside angle, and platform on the left side, to be twisted 
and bent out of shape, the brake gear and reversing rod and 
the brakes of the engine to be broken, and the intermediate 
left-hand wheel and the trailing right-hand wheels to be 
shifted circumferentially to the extent of 3in. upon their 
axles, the pins securing the wheels to the axes being 
sheared through longitudinally.’” The pins were round 
keys 14in. in diameter and 6in. long, driven or screwed into 
holes drilled half in the wheel, half in the axle, after the 
wheels had been forced on. 

How was it possible for the engine to run three-fourths of 
a mile with bent coupling rods and shifted wheels? How 
did they get past the dead centres with rods-too short, as 
these must have been because they were bent? The play in 
driving-wheel axle-boxes is very small, wedges being used to 
prevent it. Try to run an engine with the coupling rods 
half an inch too long or too short, and see what will happen. 

I now come to the most important point of all, how was 
the train derailed? About this not one of the witnesses 
could give the smallest information. Colonel Yorke says, 
after stating that a jerk took place which resulted in break- 
ing the coupling between the engine and tender, ‘‘ the jerk 
had the effect of derailing the latter and the next three 
vehicles to the right, while the fourth vehicle got straddle- 
wise across the rails, the leading end being to the right, and 
the trailing end to the left, with the result that it tore up 
the left-hand rail, and the rest of the train, consisting of 
five coaches, ran off to the left, and came to rest against the 
side of the shallow cutting, the wheels being more or less 
buried in the soil. The two portions of the train were 
separated between the fourth and fifth coaches by a distance 
of about 20 yards.’’ ; 

The driver says :—‘‘ When about three-quarters of a mile 
past Crawford Station the engine gave a severe lurch, followed 
by a jerk. That was the first I knew of anything being 
wrong. Immediately after this the tender seemed to have 
left the engine, the coupling being broken between the engine 
and tender. The engine ran on for about three-quarters of a 
mile, leaving the tender and rest of the train behind.”’ 

The tender was very large and heavy. It was carried on 
two four-wheeled bogies, with wheels 3ft. 6in. diameter, 
spaced in each bogie 5ft. 6in. apart centre to centre. The 
bogie pins were 11ft. apart. Now, to throw the tender off 
the road it is clear that the trailing end of the engine must 
have swung laterally several inches. I confess Iam quite 
unable to see why such a swing should take place, or, indeed, 
how it could take place at all while the trailing wheels of the 
engine kept the road. Bui this is not all. Ostensibly, the 
moment the wheel broke away a jerk occurred, and the 
tender was forced off the rails to the right—that is, into the 
six foot. But Isee from the report that the first mark on 
the permanent way was no less than 43 vards behind the tail 
of the train, so that the tender must have run 43 yards and a 
whole train’s length, say, 150 yards more, before it came to rest. 
We are not told what was the nature of the first mark. But 
from this spot to the front of the train ‘‘ the whole of the down 
line was destroyed, the right-hand rail being damaged and 
displaced, and the left-hand rail torn up and twisted for a 
considerable distance ; one of the rails was forced through the 
fence at the side of the line, and another was found to be 
resting on the top of the axles of one of the coaches.” —* 

It is clear that the engine did not do the mischief. If it 
had torn up the road it must have been derailed. Are we to 
assume that the tender having been derailed tore up the road 
and the rest of the train completed the work of destruction ? 
The damage done to the permanent way was much greater 
than is usual in such cases, and there is no available evidence 
that the tender and the two next coaches ran along the 
sleepers for any distance. The report is, indeed, lamentably 
meagre. 

Let me return now for a moment to Colonel Yorke’s 
words :—‘‘ The first siren of any damageto the permanent way 
was found at a spot forty-three yards in rear of the second 
portion of the train, and from here to the front of the tender, 
a distance of 250 yards, the permanent way was destroyed, 
the right-hand rail being bent and thrown out of line, 
while the left-hand rail, as far as the front of the fourth 
coach, was completely torn up. North of the tender, and 
south of the spot referred to, the permanent way was abso- 
lutely undamaged. It may be taken for granted that the 
place where the damage to the permanent way commenced 


marks the spot where the axle snapped and the driving-wheel 
became detached from the engine, and, as already stated, the 
distance from here to the front of the tender was only 250 
yards, or about 60 yards more than the length of the train.’’ 
This ‘‘ first sign,’’ then, was the place where the engine 


propelled by 8 horse-power paraffin engines, and have re- | : : : 

versible propellers. In connection with these little vessels, | = a pee gig me co yg — _ ge a 
it is worthy of note that the firm which has built and is | see eo a 
building them—McLaren Bros., Dumbarton—is also to | “The bending of the coupling rods and the slipping of the 


provide a motor tug-boat for use in towing the pinnaces. 
Mention has been made of the fact that in the case of 
the Para’s trials on the Clyde the vessel ran 26.377 to the 
ton of coal, giving her a radius of action of 3692 knots. 
Other vessels of the series have shown equally good results, 














| wheels on their axles may be explained by saying that steam 
| was on at the time. The moment a wheel was lost, half the 
| adhesion of the leading driving wheels was lost. The remaining 
| wheel would slip when passing the dead point, and so get out 
| of step with the others. 























No. Hour. | Boilers. | Vac. | Air. | Revs. Time. Speed. Means. (2nd means temarks. 
1/111 | 215 | 26-10 | 1-75 | 336-5 | 2 12-5 | 27-169 | Going north ae 
2 11.10 210 | 26-10 1-62 335-5 2 12 27 «273 pales | 27 -257 
3g 11.20 215 | 26-25 1-81 840-5 2 11-8 27-314 pice | 27 -366 Advance per rev.: = 8-179ft. 
4 11.29 216 | 26-00 1-68 341-0 2 10-6 27 +565 press 27-491 
5 11.39 217-5 25-87 1-62 340-5 2 10-8 27 -523 ina | 27-460 | 
6 11.48 | 210 | 26.00 | 1-75 | 935-75/ 2 122 | 97-231 — | Going south 

Mean of miles | 213-75 | 26-05 | 1-70 | Mean of means of revolutions 339-801 ; speed 27-411 ; slip 16-01 per cent. 

For two hours ° | 210-5 | 25-94 1-62 Mean revolutions 335-28 ; mean speed 27-061 - ; 











well, 


and subjoined is the tabulated results as to steam, speed, 
&c., of the trials over the measured mile at Skelmorlie of 
the Amazonas made on 29th December last, there being 
present His Excellency Admiral Duarte Huet de Barcellar, 
late Chief of the Brazilian Naval Commission, Captain 
Rosauro de Almeida, Captain Bartholomeo Francisco de 
Souza e Silva, Commander C. di Vasconcellas, &c. 

It should be added that the technical authorities ap- 


The total revolutions for two hours 80,467 (being 40,234 starboard and 40,233 port), which 
by 2 = 54-1233 knots + 27-411 knots for the first hour = a mean of 27-1781 knots mean for 


x advance per revolution and divided 
the three hours. Everything worked 


Take now the evidence of Currie the driver, the accuracy 
of which was not disputed. ‘‘ The coupling rod was broken 
between the left driving wheel and the intermediate wheel 
on left side. The coupling rod between the intermediate and 
trailing wheels on left side was bent. The outside frame on 
the left side was bent and twisted. The coupling rods on 
right side of engine were also bent, but the wheels were all in 
| place on that side.’’ ; 








lurched, and the wheel came off. We are told that the 
wheel ran about 110 yards. It would be interesting to know 
whether the distance was measured from the first mark. On 
this point there is no evidence. 

If we do not accept Col. Yorke’s explanation, does any 
other suggest itself? Two have already been hinted at in 
your leading article last Friday. Did the coupling-rod 
break first? If it did it would probably fly round at first, 
smashing up the splasher, bending the running board, and so 
on. We may take it that a flaw existed in the axle. If the 
end of the coupling-rod struck a sleeper or a chair endways 
the weakened axle would give way, and at the same time a 
rail might be forced out of place, and the derailment of the 
tender would follow. This is-a perfectly feasible explana- 
tion. The derailment of the tender would break the coupling 
between it and the engine, and cause the jerk and lurch. 

The second is that a rail was broken by the engine, and 
that the first result was a jerk which broke the flawed axle. 
The tender was then pulled off the road by the derailed 
coaches, and parted from the engine. Instead of the engine 
shaking off the tender, the tender would shake off the engine, 
which is a different thing. 

I think many of your readers will agree with me that more 
detailed information would be not only interesting but very 
valuable. The escape has been quite narrow, and there is 
nothing like the spread of information to prevent accidents. 








INSTITUTION OF MINING ELECTRICAL ENGINEERS.—The forma- 
tion of a branch of the new Institution is projected in Scotland, 
and a meeting for this purpose will take place on Saturday, 
July 3rd, at 7 p m., at the offices of the Institution of Engineers 
and Shipbuilders in Scotland, Elmbank-street, Glasgow, when local 
officers will be proposed and elected for the Scottish districts, 
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| 35in, diameter is provided for face cutting. The table is 
| 72in. long by 29$in. wide, and the maximum distance from 


MILLING MACHINE | its face to the centre of the spindle is 27in. The spindle is 


| Tin. diameter at the front end. The whole machine has been 


TANGYES, LIMITED, BIRMINGHAM, ENGINEERS constructed to withstand very heavy cutting. 

















BIRTHDAY HONOURS. 


| NOT very many names connected with engineering or 
| kindred sciences and professions appear in the Birthday 
Honours, but there are some to which, following our usual 
custom, we may refer. First of all, knighthood has been 
conferred upon Mr. Joseph Larmor, Mr. Thomas Matthews, 
Mr. Walter Menzies, and Dr. Thomas Edward Thorpe. Mr, 
Larmor is possibly best known in his capacity of secretary to 
the Royal Society; Mr. Thomas Matthews has for many 
years been chief engineer to the Trinity House ; Mr. Menzies 
succeeded his father as principal of James Menzies and Co., 
tube makers, of Glasgow, but retired nearly ten years ago ; 
and Dr. Thorpe is the eminent chemist and director of the 
Government Laboratories, London. Nextin order of prece- 
dence comes Mr. Henry Parsall Burt, A.M. Inst. C.E., 
manager of the North-Western Railway of India, who has 
been made C.I.E. Then there are three C.M.G.’s—Mr. 
Matthew Joseph Butler, chief engineer of Government Rail- 
ways and Canals in Canada; Mr. Alexander Bain Moncriefi, 
chief engineer of Harbours and Jetties in South Australia ; 
and Major George Edward Smith, R.E., Director of Surveys, 
East Africa Protectorate. Mr. J.C. Aylan, late manager of 
the East Laboratory, Royal Arsenal; Mr. 8. H. Knyvett, 
Deputy Chief Superintendent of Factories, Home-office; and 
Mr. J. K. Logan, Superintendent of Electric Lines, Post- 
office and Telegraph Department, Dominion of New Zealand, 
have all three been made Companions of the Imperial Ser- 
vice Order. We ought to mention, perhaps, that Viscount 
Kitchener can now add to the large number of letters after 
his name those of G.C.S.I. 














LABOUR EXCHANGES BILL. 








MACHINE ARRANGED FOR FACE MILLING FINANCIAL STATEMENT. 


THE national system of Labour Exchanges which it is proposed 
to establish under the present Bill contemplates the division of the 
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United Kingdom into ten great districts, each Division being a 
unit complete in itself, under the supervision of a Jivisional 
Central Office or ‘‘ Clearing House,” and containing a network of 
minor exchanges, varying in importance with the localities which 
they serve. The Divisional Centres will be co-ordinated with 
each other and with the central cffice or ‘‘ National Clearing 
House” of the whole system, which will be situated in London. 
For the complete and efficient organisation of this system, at 
least 240 Exchanges will probably be required, and the best and 
more economical method for the provision of accommodation for 
these Exchanges has been carefully considered by a small com- 
mittee of the Board of Trade. 
The Exchanges have, for purposes of convenience, been very 
roughly classified as follows : — 
A. For towns with over 100,000 inhabitants. 
B. For towns with from 50,000 to 100,000 inhabitants. 
C. For towns with from 25,000 to 50,000 inhabitants and 
suburban districts, 
D. Docks and Casual Labour Centres (waiting-rooms). 
It has been estimated that the numbers of each of the types of 
offices will be approximately : 
A. From 30 to 35. 
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MACHINE ARRANGED 


A HEAVY-MILLING MACHINE. 





A MILLING machine designed especially for extra heavy | micrometer setting. When edge milling, the mandril is 


work has been recently constructed by Tangyes Limited, 


| effected only by hand. The standard itself has a transverse 


Birmingham, and forms the subject of the illustrations on | 
this page. The machine can be used for either face or edge | 


milling, and the two photographs reproduced show it as 
arranged for these two classes of work. 
The machine is driven by a constant belt, and the changes 


of speed are obtained wholly by gearing. The belt- pulley is | 


marked A in the end elevation given herewith, and it is pro- 
vided with a friction clutch, which allows of instantaneous 
stopping and starting. An extension of the first motion shaft 


carries the pulley E, which drives the feed pulley F by a belt. | 
In the event, therefore, of the main belt breaking orslipping, | 


the feed also ceases, and damage is avoided. From the main 


pulley A power is conveyed through the gearing shown to the | 
mitre wheel B, which drives a wheel keyed on a shaft | 


having slight endwise motion. This shaft conveys power 
to the headstock, and the arrangement, it will be seen, 
permits of the headstock sliding vertically on the column. 
The changes of spindle speed, twelve in number for edge and 
eight for face milling, are) effected by the lever C, hand 
wheel D, ard back gear on the headstock itself. The feed is 
conveyed from the pulley F, through the reversing gear K, 
and gear-box shown to the worm G, driving the wheel H 
and, ultimately, the feed-screwI. All the handles for con- 
trolling the feed are brought to the front, as seen in the 
engravings ; they give six changes. The table has, further- 
more, a hand feed and a quick-power movement in either 
direction ; the latter is taken from cross and open belts on 
the set of pulleys marked L, and it is controlled by the long 
upright lever at the front of the machine. 

The spindle is of forged steel, and runs in conical bearings. 
A disc is wrought on the front end to carry the facing block, 





















FOR EDGE MILLING 

































adjustment of 5in. The vertical adjustment is provided with 





thrust. The adjustment of the headstock on the standard is ] 
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The Engineer™ Swain Sc. 
BACK-END ELEVATION OF TANGYE’S MILLING MACHINE 


supported by a bracket and standard in the manner shown. B. From 40 to 45. 
The second bracket shown is put on when required as an C, From 130 to 160, 
additional support. A special arrangement is fitted whereby D, (Waiting-rooms), from 20 to 30. 


and hardened steel collars, with adjusting nuts, take the end | these brackets may be quickly removed or replaced. A cutter | This is exclusive of the Divisional Clearing Houses, which will 
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rincipal Exchange in each 


be located in the same building as the : 
ational Clearing House in 


Division, and the-Central Office or 
London. 

It will not, of course, be — to bring the whole pare into 
being during the present financial year ; the utmost that can be 
done will be to set up about half the total number proposed, but 
these will include nearly all the more important Exchanges, the 
remainder being established in 1910-11. 

The method which it is proposed to adopt as a rule at the outset 
is to hire existing premises throughout the United Kingdom, and 
to carry out the necessary alterations and adaptations to fit them 
for the purposes of Labour Exchanges. 

The uccommodation required for these Exchanges is, however, 
necessarily of a somewhat special character, including adequate 
waiting-rooms, commanded by and easily accessible from the offices 
set aside for the staff. This is not always readily obtainable, and, 
especially in the case of the more important, i.e., the Class A 
Exchanges, it is not likely that entirely suitable premises will be 
obtained without a great amount of costly adaptation. For this 
reason erpecially, and generally for the more efficient. working of 
the system, it is proposed eventually to erect buildings, at least 
for the Class A Exchanges, such construction being spread over a 

riod of some ten years. While this course will necessitate 
additional capital expenditure, the estimates which have been 
framed go to show that it will result in considerable ultimate 
economy owing to saving of rent. 

Estimates have been framed showing the probable cost of rent- 
ing and adapting premises for the different types of Exchanges. 
This expenditure falls naturally into two divisions, viz. (1) initial 
expenditure, for alterations, fittings, and furniture; and (2) 
annual expenditure, for rent and taxes, heating, lighting, and 
maintenance, The total amount for each of these categories is 
estimated to be approximately £100,000 and £60,000 respectively, 
for the full number of Exchanges contemplated. 

The eventual cost of purchasing sites and erecting buildings for 
Class A Exchanges would, it is estimated, amount to some £180,000, 
and, as has already been pointed out, this process would be spread 
over a period of years, probably about ten. The ten Exchanges 
housing the Divisional Clearing Houses should, however, be con- 
structed in two years, i.e., in the years 1910-11 and 1911-12, as it 
is most important that the Divisional Centres should be suitably 
housed and adequately equipped at the earliest moment possible. 
The saving effected in annual cost of rent, &c., at the end of the 
period of construction has been estimated to amount to about 
£10,000 per annum. 

The initial expenditure on buildings, including sites, would 
ammount to about £65,000 in the present financial year, £65,000 in 
the following year, £36,000 in 1911-12, and rather under £20,000 
in each of the following six or seven years ; the annual expen- 
diture on rental, upkeep and maintenance would rise from about 
£10,000 in the present year to about £50,000 in 1910-11. In 
1911-12 the figure would amount to about £55,000, and would 
decline gradually to about £45,000, as the building ot premises 
for the Exchanges is completed. 

Each Exchange will have a staff varying from the single clerk- 
caretaker of a simple waiting-room to the staff of about a dozen 
for a Divisional Clearing House. The total number of officers of 
all grades required will probably be over 800, and the average 
annual cost of salaries and wages when the scheme is in complete 
working order is estimated approximately at £95,000. The ex- 
pénditure on salaries in the present financial year will be about 
£15,000, in the second £65;000, rising ultimately to the figure 
stated above. 

The two items already dealt with cover the major portion of the 
amounts required. 

In addition to this, postage, printing, and stationery is esti- 
mated to account for another £25,000 a year; and telephones, 
which form a most important feature of the system, together with 
travelling and incidental expenses, will require about £12,500 
more, 

The total sum in respect of expenses other than on account of 
salaries and buildings is thus about £37,500. In the present year 
about £12,000 will be required under this heading. 

The total expenditure, so far as can be estimated at present, 
will be approximately as follows :— 


£ 
1909-10 100,000 
1910-11 210,000 
1911-12 210,000 
RPMNR. 8 isd. tks is, ake ... s+ 200,000 
1913-14 iene? ssases 3050 ee 
1914-15 oe ate aisaaste Aish fra an 
1915-16 200,000 
1916-17 200,000 
1917-18 200,000 
et ere fe 200,000 
1919-20 and subsequent years 180,000 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the omnions oy our 
correspondents. ) 





TIME AND OVERTIME. 


Smr,—In your late strictures against the proposal to abolish 
overtime by compulsion, unless in actual breakdown cases, you 
almost naturally omit one point. 

Workmen as a rule have children or dependents to support 
for the larger part of their lives. The needs and wants in a 
family are numerous. Most workmen, therefore, however they 
dislike extra hours, are thankful to get a little extra money by 
working late. Thinking over this on previous occasions when 
the abolishing of overtime has been mooted, the present writer 
has thought—how is it that everyone likes extras? Whether it 
be a wage of 25s. or a salary of £25 per week, an extra is 
appreciated. On the part of a workman it is obtained by usually 
honest extra work. On the part of others it may be obtained 
by outside work of one kind and another. And on the part of 
some superintendents and managers they are got through actual 
bribery or dishonesty. 

But as far as workmen are concerned it is difficult for them 
to hold for their liberty when some union official or individual 
says, ‘‘If no overtime is worked so many more men will be 
pre oe. gel It looks selfish to claim a free hand, and men are 
inclined to conceal their real thoughts on the subject, unless to 
those who understand. No doubt too much overtime, say, every 
night till nine and all night through on Fridays for weeks together, 
wears a man out, notwithstanding the uplifting pleasure of being 
able to get a new suit for one of the boys or a new dress for the 
wife. A man has his duties to others, but in cases of apparent 
perplexity his duty is to his own family. You have pointed out 
the impracticability of abolishing overtime. The masters will do 
their duty to their men as well as to themselves by resisting the 
attempt to abolish necessary overtime. 

Another point arises here. Fifty years ago or so in many cases 
masters knew their men and appreciated those who were reliable 
and capable. This brought out ability, as it always does. Men 
remained with such masters all their days. Sons succeeded 
fathers in a successful business, but, in so many cases, in a different 
spirit, Money, that root of all evil, which makes one man feel 
competent to lecture or advise the Government, makes the majority 
believe they are superior to those of their fellows, who, like a 
famous apostle, have to work with their hands, Or worse, a 
limited company is formed, the directors of which know little or 
nothing of work, so far as handiwork is concerned. A manager is 
chosen, THE ENGINEER has often pointed out the small chance 
ability has against influence in engineering. Is real ability merci- 








less? The manager may be a cunning man who works on the 
abilities of others, Or he may be pressed by the directors. The 
result is, men are taken on when work comes and are paid off when 
work is finished. This evil has assumed alarming proportions. 
Nothing is more degrading or demoralising to men, except vicious 
living, than to be taken on for a few days or weeks, then paid 
off to wander about like tramps, till another amount of work is 
forward. The answer to this is always ready, that men cannot get 
work if there is none. This is so far true, and so far deplorable, 
but it does not cover all the ground. I will give a typical case, the 
facts of which have been vouched for tome, A well-known ship- 
pingline hasarepairshop. Till within a year or so the men between 
repair times prepared spare parts for the various boats. A new 
manager was installed and abolished the work between times. 
Men accustomed to steady employment are now taken on ona 
Monday, Tuesday, or Wednesday, to be paid off on the Friday 
night. And one of the partners is a socialist! Possibly this is 
a case of one manager trying to work cheaper than a former one, 
But have we no responsibility here or hereafter how we act to our 
fellow men? Establishments cannot be carried on at an ultimate 
loss. But there is a wide margin between that and the losing of 
1 or 2 per cent. in order to treat men considerately—as one would 
like to be treated himself. 

From what one observes, it would appear that the companies 
who treat their men fairly are those who reap the reward 
ultimately in better service. 

June 28th. BEECHWOOD. 


TIDAL POWER VU. GAS POWER. 


Srr,—I have read the articles appearing in THE ENGINEER 
of February 26th and March 5th respectively, by W. C. 
Horsnaill, A.M.I. Mech. E., A.M.I.E.E., treating on the above- 
mentioned subject. Being deeply interested in the problem of the 
utilisation of the energy contained in the ever moving tides of the 
sea for electro-generating purposes, I read said articles very minutely, 
and I would desire to differ, with your permission, and with all 
due respect for Mr. Horsnaill’s professional opinion regarding the 
future prospects of the utilisation of tidal power, as expressed by 
him as follows :—‘‘In whatever way the question is approached, 
there appears to be no field for tidal power so long as coal remains 
at its present value, and we are more likely to see the closing down 
of the few tidal mills still in operation than an extension of this 
form of power to other industries.” This opinion, I think, hisown 
showing does not warrant, as is very clearly demonstrated in his 
comparative table, which brings out, so to speak, on top, 
commercially, a very old and now considered obsolete method of 
utilising the tides for the production of motive power, even when 
comparing with one of the latest, and admittedly the most up- 
to-date means of producing, at any rate, a limited output of 
motive power, namely, the gas engine, with a small inter- 
mittent tidal power installation at Walton-on-the-Naze, of the 
limited extent of 1,110,000 square feet, or close on 24 acres, 
approximately 12ft. tidal range, and necessitating the employment 
of a storage battery costing £800, as compared with one allotted to 
the gas engine costing only £400. Yet, as is shown by the afore- 
mentioned comparative table, the now admittedly old and 
antiquated method of operations in order to produce 85 E.H.P. or 
say, 34E.H.P. per acre, is made to show, on said comparative table, 
a clear saving of £39 10s. per annum, in comparison with the 
annual expenses in connection with the working and upkeep of 
the gas engine in the production of a similar volume of motive 
power, or within a fraction of 10 per cent. per annum ; or, in other 
words, about 10s, per horse-power perannum. Take, for example, 
a tidal powerinstallation of, say, 20,000 horse-powerand upwards, and 
which would necessitate the empoyment of a great number of gas 
engines and storage batteries to produce, resulting in an annual 
saving for upkeep, &c , in favour of tidal power of £10,000 and 
upwards per annum, in proportion to the magnitude of the installa- 
tion. Query: What would the saving amount to in the case of 
the empioyment of a comparatively simple and much more efficient 
system of operating the tides, enabling the production of continu- 
ous and practically uniform electro-generating power without the 
aid of a storage battery, which same is costly to erect and main- 
tain? Such a system is not at present unknown in England and 
elsewhere, it being the principle—viz., a plurality of reservoirs— 
as propounded by the writer, but only partially adopted in at 
least three prop2sed tidal-power installations in various parts of 
England, estimated to produce from 8000 E.H.P. up to 240,000 
E.H.P., and one in a sister island said to be capable of producing 
upwards of 000 horse-power continuously, together with at 
least two adjacent to the Bay of Fundy, one convenient to Perth, 
Western Australia, and one in Western Port Bay, Victoria, said 
to be equal to an output of 250,000 horse-power. 

According to the published result of calculations made, based on 
certain ascertained data by a well-known civil engineer in London, 
respecting the three first-mentioned installations, showing an 
annual income of 12 per cent. of the initial capital cost from the 
disposal of the output of the electric energy to consumers at only 
£4 5s, per E.H.P. per annum, on the basis of an estimated output of 
only 1 E.H.P. per acre of the total area of the tidal waters 
impounded, having a 12ft. tidal range, which is said to be a suffi- 
ciently large percentege to provide for interest, depreciation, 
maintenance, and working expenses of hydro-electro installations, 
as compared with the tidal power installation at Walton-on-Naze 
showing an output of 34 E.H P. per acre from a 12ft. rise of tide, 
working for nine or ten hours out of every twelve hours, and 
costing to produce 85 E.H.P., as per comparative table above 
referred to, £413 per annum or £4 17s, 2d. per E.H.P. per 
annum, whilst the ‘‘up-to-date” gas engine costs, for a similar 
amount of work, £452 10s., or £5 6s. 6d. per E.H.P. per annum. 

By the adoption of the full provisions as embodied in the 
principles underlying the Continuous Tidal Power Scheme, and 
taking, for example, an area of tidal waters having only a 6ft. 
tidal range, and the necessary embankments equipped with the 
most suitable type of turbines, it will produce over 3 theoretical 
horse-power, continuously, per acre of the area of tidal waters 
impounded ; and allowing, say 50 per cent. for efficiency, gives at 
the rate of 14 E.H.P. peracre. But, on the other hand, should the 
rise of tide be 12ft., same as that under consideration, the output 
of motive power will be just four times as great from a similar size 
area, seeing that the head, or fall, and volume flowing would be 
each double that of the former, namely, 12 theoretical horse- 
power, and, say, 6 E.H.P. per acre eee aa and that without 
the aid of a storage battery, as the direct motive power is abso- 
lutely continuous. 

Dunedin, N.Z., May 15th. J. JAMISON. 


MARINE PROPULSION. 


Srr,—Since ‘‘ T. S. C.” dismisses every one of my endeavours at 
logical examination into cause and effect—action and reaction— 
in quite a number of mechanical transmissions of energy as 
irrelevant dissertations, and yet keeps asking me for proof that the 
work of action equals the work of reaction, I am really at a loss to 
think what proof he wants. I should therefore be very pleased if 
you, Sir, could assist in obtaining a verdict from a competent 
authority as to whose interpretation or transcription of the third 
law of motion is correct, and answer the following few questions :— 
“T, S.C.” says: ‘‘ The work of action is of a different amount to 
the work of reaction, and, in fact, is inversely proportional to the 
respective masses in any one particular system ” (see THE ENGI- 
NEER, May 7th, page 483). Isay: ‘‘ That, as action and reaction 
are equal and opposite, this is synonymous to saying that the 
eae by action equals the work done by reaction in any one 
particular system.” (1) Which of the two is correct? (2) Can 
any work be done without action taking place, or (3) can any action 
take place without work being done? (4) Is there any difference 





between (if so, what) work doing—action proceeding—or work 
done—action complete? If I can obtain authoritative replies to 
the se questions, which I hope you, Sir, will kindly assist 
me to, then, if still necessary, I will deal further with ‘‘T. S. C.’s” 
arguments, In the meantime I beg to inform “‘ T.S. C.” that the 
—— of Aveling’s ‘‘ Natural Philosophy” which I possess was 
published by W. Stewart and Co., now of 210, Strand, London, 
W.C. If, however, ‘‘T.S. C.” still fails to obtain a copy, I shall 
be quite pleased to lend him mine for about two or three weeks 
against payment of postage both ways. 

June 26th. W. PREIDEL. 

[We have already advised our correspondents to consult the late 
Sir William Anderson’s ‘‘Conversion of Heat into Work,” where 
the point at issue, as referred to a gun and its recoil, is deait with 
in exceptionally clear language. We quote a few sentences. On 
page 152, &c.—‘* The work being external, there must be the same 
amount of work in the recoil ; because, according to the third law 
of motion, to every action there must be an equal and opposite 
reaction, and therefore the quantity of motion must be the same.” 
Our correspondents will notice that we have put the word work in 
italics. On page 153—“ But not only must the accelerated motion 
of recoil take place in the same time as that occupied by the 
discharge, but because, according to Newton, velocity is 
proportional to the impressed force ; the rate of acceleration of the 
shot and gases as they move along the bore at each instant must 
have its counterpart in the motion of recoil, hence the curve of 
velocities of recoil, could we construct one, would correspond to 
that for the velocities in the bore but on areduced scale. Because 
of the quantities of motion in the discharge and recoil being equal, 
and of the weight of the gun and its carriage being much greater 
than that of the shot and gases, the motion of the former will be so 
much slower than that of the latter . . . .” Finally, page 
162—‘‘The time of discharge will also be the time of the 
acceleration of recoil.” These few sentences can leave the matter 
M-V2. 

29 
pondents will imagine the case of a simple steam engine they will 
see that the piston and its attachments are doing the work, and 
the cylinder and its attachments taking the recoil. They will 
admit, we have no doubt, that if the piston were held, and the 
cylinder suitably coupled to the crank the same amount of work 
would be done. To avoid confusion they may imagine that the 
cylinder and piston are the same weight.—Ep. THE E.]| 


in no doubt ace is certainly equal to If our corres- 
g 





LATENT AND SENSIBLE HEAT. 


Sir,—If Mr. Dines will kindly read my letter again he will see 
that I am not raising the question of wire-drawing steam by a cock, 
but what is the total heat in saturated steam. He will also see 
that it is not I, but Regnault, who points out that if steam is wire- 
drawn by a cock it may (not must) lose heat. Regnault’s object 
was to emphasise the absolute necessity of the steam being 
saturated steam, when the heat is measured, if the total heat in 
saturated steam is to be arrived at beyond doubt. 

Mr. Dines, by leaving out the word ‘‘ may,” raises a most im- 
portant question, but it is obvious that totally different conclusions 
can be arrived at, according to whether Regnault or Southern is 
accepted. 

As regards turbines exhausting superheated steam. Twenty-six 
degrees of superheat has been noticed in a turbine’s exhaust and 
superheat has not been noticed simply once or twice, but in a very 
large number of cases. In the cases of superheating, within my 
own knowledge, the accuracy of the pressure was checked in a 
special way, and I satisfied myself that the pressure shown by the 
mercury column, corrected to the barometer, was the pressure 
which ought to be present, according to the heat present, if 
Southern’s law is accepted. 

The chief object of this letter is to ask if there is any independ- 
ent experimental evidence which confirms Regnault. I can find 
none. Certainly there are experiments which have been made, 
but the steam has always been throttled or wire-drawn before the 
heat has been measured, a thing Regnault says must not be done. 
I believe the reason why this throttling has been done is because, 
if Regnaulc’s figures are examined, it apparently makes no differ- 
ence whether the steam is throttled or not throttled. These 
throttling experiments, therefore, do not depend upon themselves 
for their truth, but on the assumption that Regnault measured the 
heat in saturated steam, whilst I have proved Regnault himself 
throttled the steam. 

I do hope if there is any evidence which confirms Regnault it 
will be brought forward. Of course, mathematical evidence based 
upon Regnault proves nothing. I should also like to know if any- 
body has ever repeated Regnault’s experiments ; so far as I can 
ascertain, no one has ever done so. 

As regards the missing quantity, I do not see how any definite 
conclusions can be arrived at till the question is settled. Are we to 
believe Carnot’s fundamental basis and Southern’s law, or Regnault, 
Rankine and Clausius? It is obvious if Carnot and Southern are 
accepted, the liquefaction theory is a myth, the volumes of 
saturated steam are not what we believe, the condensation and 
re-evaporation which can take place in a cylinder are different to 
what we believe, the curve which steam will give if it only loses 
the heat converted into work is different to what we believe. 

What the true missing quantity at any point of the stroke is 
has never been proved. This is in answer to “G. B. D.” 

Blackheath, June 28th. F. B. ASPINALL. 








THE GEOLOGISTS’ ASSOCIATION.—The next meeting of the 
Geologists’ Association will be held at the apartments of the 
Geological Society, Burlington House, Piccadilly, on Friday, July 
9th, 1909, at 8 p.m., when a paper, descriptive of the area to be 
visited during the long excursion, will be read—‘‘ The Geology of 
the Arenig District, North Wales,” by Wm. George Fearnsides, 
M.A., F.G.S. The lecture will be illustrated with Jantern views. 
The Council of the Association will meet at 7 o’clock the same 
evening. The long excursion to the Arenigs will take place from 
July 28th to August 7th, 1909. The train by which members will 
travel leaves Paddington on Wednesday, July 28th, at 11.25 a.m., 
arriving at Bala 4.47. Programmes of the excursion may be 
obtained from the Excursion Secretary, Mr. Alfred C. Young, 
F.G.S., 17, Vicar’s-hill, Lewisham, S.E. 

GRADUATE ENGINEERS’ MEETINGS IN SHEFFIELD.—The Graduates’ 
Association of the Institution of Mechanical Engineers held their 
summer meetings in Sheffield last week. Members were present 
from London, Manchester, Birmingham, Coventry, Liverpool, 
Bolton, Harwich, Alfreton, Gainsborough and Rotherham. The 
visiting members arrived in Sheffield on the 23rd ult., and next 
day visited the cutlery works of Joseph — and Sons, and 
the East Hecla Works of Hadfield’s Steel Foundry Company, 
Limited. On the 25th ult. they inspected the Applied Science 
Department of the University of Sheffield, and later in the day 
went over the Sheffield Testing Works, and the Norfolk Works 
of Messrs. Thomas Firth and Sons, Limited. The general meet- 
ing of the Graduates’ Association was held at the Applied Science 
Department the same evening, when Professor Ripper presided in 
the absence of Sir Robert Hadfield, who has not yet returned 
from the United States. Three papers were read. Professor 
Arnold dealt with ‘‘The Correlation of Micro-structure with the 
Elasticity of Materials of Construction;” Mr. John Heath, 
Sheffield, took for his subject ‘‘ Drawing-office Systems ;” and 
Mr. Frederick Hollingsworth, of Cape Town, read a paper entitled 
‘‘Some Notes on the Causes and Treatment of Leaking in Loco- 
motive Fire-boxes.” An interesting discussion followed the 
papers, the readers of which were accorded a hearty vote of 
thanks. On the 26th ult. a visit was paid to Bentley Colliery at 
Doncaster. 
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RAILWAY MATTERS. 


Ir is stated that the two existing signal cabins at 
London-road Station, Manchester, are to be replaced by one large 
electrical cabin. The alteration will be made in connection with 
an important extension scheme being carried out by the London 
and North-Western Railway Company. 


Tue block signalling installation now under way on the 
St. Louis and San Francisco Railway, states the Hngineering Record, 
is one of the largest continuous automatic signalling systems ever 
put down at one time. It covers a total of 719 miles, most of 
which is single track, with a maximum block length of 2} miles on 
single track and 1 mile on double track. The signals are of the 
three-position upper-quadrant normal-clear type. 


Tae Calcutta Railways states that “ the extended use 
of the mono-rail system of transport for passengers and goods 
depends very much upon a satisfactory pattern of carriage, and 
Mr, Brennan is working hard to reach success in this direction. 
Experiments are now being made in short lengths on roads near 
Kamarhati and Dharampur—Kalka-Simla road—with a view to 
testing the value of mono-rail for military purposes on hill roads. 
A report will be furnished when the trials have come to an end.” 


A consoxar report, dealing with the trade and commerce 
of Mozambique (Portugal), states that a light railway running 
from Matamba, in the Bay of Inhambane, to Inharrime, 50 miles 
to the south-west of that point, has been under contemplation for 
some few years past. This scheme, for which it is understood 
orders have now been placed for the rails and sleepers, is intended 
to develop the rich northern districts of Gaza, which are regarded 
as among the most valuable in the province. No work has yet 
been commenced, however, possibly because of a heavy rainy 
season. 


Tas New York Railway Club has appointed a special 
committee to study the subject of steam railway electrification, 
which will render a report of its work for consideration at the 
annual electrical meeting of the club next March. The committee 
is to collate and tabulate such general data as may be of interest 
to railway men, and make such suggestions as may appear per- 
tinent to them with reference to the direction in which it wouid 
be desirable to have further investigation and information. The 
Maintenance of Way Association and the American Railway 
Association are considering the subject of electrification along 
substantially the same lines. 


THE improvements at the London-road— Manchester 
—Station of the London and North-Western Railway, states the 
Railway News, are making excellent progress, and, with the com- 
pletion of the new local station, the terminal facilities will be 
materially increased. The advantages of the Levenshulme to 
Wilmslow line are already being felt, and some of the fast trains 
between Manchester and Euston use the new link, picking up 
Stockvort and Lancashire and Yorkshire passengers at Wilmslow, 
and running from thence non-stop to Euston. The London and 
North-Western is also carrying out the widening scheme on the 
Trent Valley line, which foreshadows new traffic developments. 


We hear that the scheme for a moving stairway 
between the Central London station at the British Museum and 
the Piccadilly Tube Company’s Holborn station is now taking 
definite shape. The stations which it is proposed to connect are 
separated by a distance of about 400ft., and a rather steep grade 
or stairways would have to be features of any passage between 
them. Passengers desiring to go from one station to the other 
wuuld simply have to get on the moving platform and be carried 
from one to the other without any exertion on their part. Hand- 
rails will move with the platforms, and will travel at exactly the 
same rate of speed as the platforms. It remains to be seen how 
passengers will take to this innovation, but the advantages of a 
direct means of communication between the two stations are 
undoubted. 


Accorbine to the Railway News, the Bavarian Govern- 
ment's decision regarding the application of the Badische Anilin 
and Soda Fabrik for the concession of the water power of the 
Lower Alz has again been postponed, and the matter will, it is 
said, remain under consideration until autumn. The State railway 
authorities have secured control of the Walchensee power, which 
they intend to use for railway electrification, but will not require 
that of the lower reaches of the Alz. The Government, however, 
appear still to be undecided whether to erect their own power 
station and themselves supply the electricity direct to consumers, 
or to grant the desired concession to the Badische Company, or to 
divide it up among other concerns. Part of the power has already 
been granted to the Cyanide Company, but about 45,000 horse- 
power still remains to be disposed of. 


An American consular report states that with the 
completion of the second section of the municipally-owned electric 
railway at Osaka, nine miles have been opened to traffic. This 
includes a line three miles in length to the harbour. Work is now 
being commenced on the third section-32 miles—and a fourth 
section—13 miles—is also contemplated. Osaka will eventually be 
linked with all the neighbouring towns by an electric railway 
system. Connection with Kobe—the Haushui Electric Railway — 
and the Hawadera—a seaside resort 15 miles distant on the 
Nankai Railway—has already been established. It is now 
pro to electrify the rest of the Nankai Railway to 
Wakayama, 40 miles distant. [Electric railways to Kyoto and 
Arima, mineral springs and summer resorts in the hills on the 
north-west, are also under construction. 


THE Sub-committee of the Leeds Corporation which 
recently visited the Continent to study the question of railless 
electric trolley cars has issued its report, which speaks favourably 
of the system, and recommends its installation between Leeds and 
Farnley. The report gives particulars of the working expenses of 
some of the continental installations. With- the Mereédés-Stoll 
system the overhead construction cost £1690 per mile, the chassis 
—without bodies-for the cars £550 each, and the working 
expenses, including such items as taxes and repairs, amounted to 
only 4.52d. per mile. At Milan, on the Filovia system, the cost of 
operation was 5.65d. per mile. It may be gathered that the con- 
tinental services are somewhat below the standard expected in the 
neighbourhood of large English towns, where these costs would 
most likely be exceeded. The omnibuses employed on the Con- 
tinent are mostly single-deckers, with comparatively small seating 
capacity. 
_ In the American Engineer and Railroad Journal Mr. 
S. S. Riegel records some interesting tests upon model half-boilers 
of locomotives. The models were approximately to scale, one 
half-boiler being of the standard type, and the other provided 
with the Riegel water tubes arranged at an angle over the fire, 
between the mud ring and crown sheet of the fire-box. The tests 
were conducted at atmospheric pressure with scaly water. The 
general results showed a greater evaporation of about 50 or more 
per cent. in favour of the cross-tube design, although, as the 
models were short in the barrel, this percentage would be some- 
what less in practice. The cross tubes were found to promote a 
very active circulation about the fire-box, and kept it free from 
scale, which was, however, deposited on the outside of the plain 
fire-box. In comparing the performances of the two types of fire- 
box it should be pointed out that the cross-tube boiler had also 10 
- cent. more tubes in the barrel than the standard, and since 

th boilers were heated by the same fire and fed into the same 
chimney it is clear that the bulk of the hot gases would be drawn 
through the new type of boiler. Indeed, it is thought probable 





that the greater part of the extra evaporation ubtained was due 


NOTES AND MEMORANDA. 


Discovertgs of copper, gold, and silver are reported to 
have been made on the Fiji Islands, and Western Australian 
mining men are at Suva, Viti Levu, awaiting the publication by 
the local Government of regulations under which mining may be 
carried on, after which the new discoveries will be thoroughly 
exploited. No mining on a commercial scale has ever been done 
on these islands. 


Tae making of tin-plates originated in Bohemia, 
according to a recent paper by Mr. William E. Gray, hammered 
iron plates having been coated with tin in that country some time 
before the year 1600. Tin-plate making was introduced in Eng- 
land in 1665, the art being brought there from Saxony. In France 
the first tin-plate factory was established in 1714. The first com- 
mercial manufacture of tin-plates in the United States was at 
Pittsburg, in 1872 ; but the industry did not develop largely until 
after 1890. 

Tue total output of electricity from the three generat- 
ing stations of the Manchester Corporation electricity works 
during the past twelve months amounted to 88,766,232 units, as 
compared with 82,752,989 units of the previous year, an increase 
of 7.27 per cent. The quantity measured and accounted for 
during the same time was 73,715,884 units, showing a difference 
of 15,050,348 units, or 16.96 per cent. The corresponding 
percentage in the previous year was 18.65. The total mileage of 
main conductors laid at the 3lst March, 1909, equals 352 miles 
256 yards, being 13 miles 932 yards more than at 3lst March, 1908. 


Cauciom chloride is a grayish-white substance, which 
has the power of strongly attracting moisture from the 
atmosphere and of holding same. When used to dampen dust on 
coal mine roads, it contains nothing that can be injurious to the 
miner, roadways, haulage ropes, &c. It does not give off any 
smell or gas. Comparing its hygroscopic property with that of 
salt, salt of itself has not the power of attracting moisture, but 
owes what little power it does to a small amount of 
impurity which it contains in the form of magnesium chloride, and 
cannot be for one moment compared with calcium chloride as a 
moisture-attracting substance. 


A Gas Heating Research Committee, appointed by the 
Institution of Gas Engineers in connection with the University of 
Leeds, reports that :—(a) The total radiation from an open gas 
fire is about 32 per cent., and this is unaffected by the amount of 
ventilation through the room; (4) no carbon monoxide escapes 
under ordinary conditions into the room, and very little is ever 
found in the flue ; (c) about 30 per cent. of the heat generated in 
the stove passes directly into the flue—this figure varies with the 
volame of air passing through the stove flue; (d) there is no 
necessity for products of combustion to enter the rvom and cause 
discomfort ; (¢) reflectors may be usefully employed to produce a 
sensible increase of radiation into the region where it is most 
wanted. 


As far as the British Consul is able to procure particu- 
lars, the output of tin ore in the Western Siamese States of the 
Malay Peninsula last year was 37134 tons, valued at £334,077 10s. 
and of smelted block tin, 2392 tons, valued at £317,221 10s., the 
total value of tin and tin ore together thus amounting to £651,299. 
This was probably all won in Monthon Puket. As a tin country 
the possibilities of Kedah are yet to be tried. There is probably 
some tin to be found everywhere on the rising ground of the 
interior, and for years it has been worked in South Kedah round 
the foothills of the high mountain at the end of the main range 
which forms the backbone of the lower portion of the peninsula. 
But the difficulties and cost of transport have hitherto prevented 
even the enterprising Chinaman from carrying on operations to any 
large extent. The normal export from Kedah at the present time 
may be put down, roughly, at from 400 to 500 tons a year. 


A NUMBER of coal briquette press installations have 
been made in the United States during the last few years, but 
only a small quantity of briquettes have been manufactured, and 
with some exceptions the plants were short lived. The enormous 
increase in the coal production in the country, together with the 
low cost, and the accessibility of thick veins, has scarcely 
warranted coal operators devoting much time and money to the 
subject, and where plants have been erected, it is believed that 
the conditions were not sufficiently investigated. A number of 
machines were manufactured or imported and sold to coal com- 
panies on the representation of results based on the experience of 
similar plants in foreign countries. It usually turned out, however, 
that in some important features the results differed largely from 
the representations made, and in consequence of many failures, 
briqueting has been considered an impraccicable proposition. 


AccorpinG to the Electrical Review and Western 
Electrician, a solar electric generator, the invention of Mr. George 
H. Cove, of Somerville, Mass., consists of a steel framework, which 
is placed where it will receive the direct rays of the sun. Short 
plugs of a secret metallic composition are set into this framework, 
which is divided into sixteen 12in. squares, each containing 61 
metallic plugs. These plugs are set with one end under glass while 
the sun shines on them. The other ends are exposed to the open 
air and sheltered from the sun’s rays. The difference in tempera- 
ture of the two ends of the metallic plugs generates a thermo- 
electric current, which is used for charging a storage battery. If 
the sun goes under a cloud and the voltage drops below that of 
the storage batteries, an automatic circuit-breaker breaks the 
circuit between the generator and the storage batteries. When 
the sun sets in the evening, the circuit is automatically broken. 


Insxcts play a most important part in timber destruc- 
tion. The injury done is generally underestimated, as their 
depredations go on gradually, but forcibly, attracting little 
observation. When they bore into the timber they open up air 
chambers and channels which make it easy for rain water to seep 
in and thus keep the wood in a moist condition. Fungus spores 
floating through the air are enabled to germinate with greater 
rapidity and with increased effectiveness, and the decomposition 
of the pole consequently is materially hastened. Several years 
ago the Forest Service co-operated with one of the large telephone 
companies in Georgia and Florida to experiment with various 
preservatives in protecting the butts of telephone poles from 
decay. These preservatives were simply painted upon the wood 
and, of course, did not sink in to any great depth. A recent 
examination made of this pole line showed that wherever the 
preservative had entered the wood no destruction due to 
insect attack had taken place, but where the wood was unpro- 
tected such injury was frequently quite serious. 


A PAPER on “ Inductance and Resistance in Telephonic 
Circuits” was read by Dr. J. W. Nicholson, at a recent meeting 
of the Physical Society. A general formula for the effective 
inductance of a circuit consisting of two long parallel wires has 
been given by the author, and is suitable for cases in which the 
current distribution in either wire is greatly affected by the fre- 
quency of alternation. In the present paper certain important 
cases are examined in detail, and formule are obtained capable of 
immediate use. A calculation of the effective resistance is also 
made in each case. Attention has been mainly directed to that of 
the simple telephone circuit, in which the leads are not twisted 
round each other in order to annul the inductive effects of the 
earth and of neighbouring circuits. Throughout the investigation 
only iron and copper wires as the twoextreme cases are considered. 
The large permeability of iron completely changes the character of 
the effect of frequency on its self-induction, as compared with 
other metals. To all metals greatly used in practice except iron, 





MISCELLANEA. . 
THE arrangements for the erection of an Admiralty 
wireless station on the high ground of Sastland Hill overlooking 
Rosyth naval base, states Hiectrical Engineering, have been com- 


pleted. It is expected that the station will be complete and ready 
for use in twelve months’ time. 


Tar Institute of France has awarded the Osiris prize, of 
the value of £4000, to M. Louis Blériot and M. Gabriel Voisin, for 
their experiments and achievements in aérial navigation. The 
prize is awarded every three years for the most remarkable con- 
tribution to the cause of human progress during that period. 


WE have received a copy of the programme and rules 
of the International Agricultural Exhibition which will be held by 
the Argentine Rural Society at Buenos Aires, from the 3rd of 
June to the 31st July, 1910, under the auspices of the Argentine 
Government, in celebration of the first centenary of Argentine 
independence, 


CoNSIDERABLE attention is now being paid in Portugal 
to water power. Some water power is already being utilised for 
industrial and lighting purposes, and its development in th»? near 
future is likely to be considerable. The Swiss and Garman manu- 
facturers of both turbines and electrical machinery have, it is 
stated, so far received all the orders that have been placed. 


THE Uruguayan Government have presented a Bill to 
authorise the sum of £30,000 for the construction of a State 
telephone system. There are already two companies working 
telephone systems in Uruguay, and the present intention of the 
Government is to compete with these, and not to acquire them. It 
is proposed to issue a loan for the amount. mentioned, bearing 
interest at 5 per cent. 


In a report from India it is stated that not far from the 
city of Chittagong natural gas issues from a crevice in the ground 
in considerable quantity. It has been burning so long that the 
oldest inhabitant can give no idea of when or how it was set on 
fire, The general belief among the natives is that the gas has 
been on fire for centuries. It is now suggested, and some steps 
have been taken to carry out the suggestion, that the fire be 
extinguished and the gas be brought under control, and utilised 
for lighting, fuel, and power purposes. 


THE province of Mozambique, states a Consular report, 
furnishes thegold miningindustry of the ‘Transvaal colony with the 
greater number of its native labourers—it is understood that the 
proportion supplied amounts to about two-thirds. In the year 
ended September 30th, 1908, 47,258 natives entered the Transvaal 
from Portuguese East Africa, and 35,037 on the expiry of their 
contracts returned to their homes. In addition to the foregoing, 
some 1500 were recruited in the northern portion of the province 
for labour on the cacao plantations of Sio Thomé and Principe. 


At last Monday’s meeting of the Council of the Univer- 
sity of Paris two important and generous benefactions for further- 
ing the study of aviation were announced. In the first place, M. 
Henry de la Meurthe offered the sum of half a million francs 
(£20,000), together with an annual subsidy of 150,000 franes (£600) 
for the foundation of an Aéro-Technical Institute, for the pursuance 
of technical researches and studies with a view to attaining per- 
fection in atrial navigation. The second gift, one of 700,00) francs 
(£2800), was offered by M. Basil Zaharoff, a gentleman of Greek 
nationality, to found a chair of aviation in connection with the 
faculty of sciences. Hoth gifts were accepted and the donors 
heartily thanked. 


A consoLar report dealing with the consular district 
of Nice states that it ought to be possible for British dealers to 
obtain a larger share than they do at present in the increasing 
trade in automobiles. Seven years ago there were only eight 
firms dealing in automobiles in Nice ; now there are forty-five. 
Not one of the forty-five is British or under British manage- 
ment; but it is an encouraging fact that, whereas British 
motorists used to show preference for French cars, France 
having got the start for a time of all other countries in the 
automobile building industry, that is not the case now. The 
United Kingdom is making up its leeway, and Englishmen in 
France are using British automobiles. 


In the course of a report to headquarters, Mr. Stuart 
K. Lupton, the United States Consul in the Catania district, states 
that whilst nothing has been done to re-establish the city of 
Messina, there can be no doubt that it will regain its old place, if 
for no other reason than because of its geographical position. It 
has the.second best harbour of Italy, is situated on one of the 
great highways of commerce, and is the natural centre for the 
products of Eastern Sicily and Calabria. It has often been devas- 
tated by war and pestilence, and has more than once been shaken 
by violent earthquakes, but its natural advantages are too many 
to be disregarded, and 1t is probable there will be a city of Messina 
as long as there is any Sicily. The town will be rebuilt, but its 
reconstruction wil] be slow unless substantial aid is received from 
the Government. After the great disaster of 1783 it was madea 
free port, and rapidly recovered from its losses on that account. 


A CONSULAR report, dealing with the trade and naviga- 
tion of the consular district of Kobe, states that in the supply of 
electrical machinery, equipment, &c., there has been active com- 
petition between British, American, and German manufacturers. 
Until recently an American firm had practically a monopoly in 
this distnet, but latterly British and German firms have secured 
contracts, With the opening up of electric railways and the 
extension of various electric light companies it is probable that 
large quantities of electrical machinery, &c., will be required 
during the next few years. (Generally speaking, the report states, 
the engines and boilers in Osaka factories are of British make. At 
present there is considerable demand for boilers made by a British 
firm which seems likely to secure a monopoly in the future. It is 
impossible for British manufacturers to secure contracts for 
machinery, &c., unless they have an experienced representative on 
the spot, as a knowledge of local and personal considerations and 
the methods of tendering, &c., is absolutely essential. The import 
of bicycles increased from 1901 in 1907 to 5193 in 1908. There 
are a few bicycle factories in Osaka which make an inferior class 
of machine, importing some of the parts for the purpose. 


Tue report for 1908 of Mr. Arthur H. Stokes, H.M. 
Inspector of Mines for the Midland District No. 8 (Derby, 
Leicester, Nottingham, Warwick, and Northampton), states that 
although there was a considerable decrease in the output of coal 
compared with the phenomenal year of 1907, the output of last 
year has been only once exceeded in q ity. The production of 
coal was 35,229,641 tons, compared with 37,182,553 tons in 1907. 
In his last report he stated that one mine had raise 1 3836 tons of 
coal in 10 hours, but that record has been beaten, for a new mine 
in Nottinghamshire turned out 4263 tons in 84 hours in December 
last. Referring to the Eight Hours Act, the Inspector says :—‘‘I 
do not feel myself in a position at the present time to anticipate 
the result of a limitation of the hours of labour as will be required 
to comply with the Act. Actual experience will, no doubt, lead 
to the incroduction of methods of work and regulations for getting 
to and from the working face which will help to meet the demands 
of the altered conditions as to hours of labour, and I am of opinion 
that whatever may be the result as to the economical production 
of coal, there will be no scarcity of coal output to meet the 
country’s demand. We have vast resources of coal yet untouched. 
We have engineers of exceptional ski] and ability who can wrest 
from nature the mineral wealth in quantity to meet any demand 
yet made, and we have miners who are worthy of the national 
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traditions for manual labour in the mine.” 
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TO CORRESPONDENTS. 


Be” {norder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a lar: nye 
envelope legibly directed by the writer to himself, and stamped, in or 
that answers received by us may be forwarded to their destination. No 

notice can be taken of communications which do not comply with these 

instructions. 


fe Ali letters intended for insertion in Tuk ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof of Bsa faith. No notice 
whatever can be t of anonymous communications, 

pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 











MEETINGS NEXT WEEK. 





Tue Rattway Civs.—Thursday, July 8th. Visit the Works of Messrs. 
Bass and Co., Burton-on-Trent, and the Ashby and Burton Electric Light 
Railway. Train leaves Leicester (Midland) at 12.22 p.m. 
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Subscriptions received at all Post-offices on the Continent. 











SUBSCRIPTIONS. 
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Yearly (including two double numbers) .. .. £1 98. Od. 


Cirota Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d. 
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inch or more, the charge is 10s. per inch. All single advertisements 
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PUBLISHER'S NOTICES. 


With this week’s number vs issued, as Supplements, a Two-page 
Engraving and a Two-page Drawing of the Th a 
hoat Destroyer Matto Grosso, poste copy as issued by the Pub- 
lisher includes copies of these Supplements, and sabia are 
requested to notify the fact should they not receive them. 


* * 
* 





H.M.S. VANGUARD. 
—_ of the above fine WOOD ENGRAVING, suitable for framing, 
can be sent on a roller to any address at home or abroad, price 
8d. each, post free. 


* * Oo 








CONTENTS. 





Tue EnGineER, 2nd July, 1909, PAGR 
ENGINRERING IN JUNE . 
Tur Royat Society CoNVERSAZIONE. 
BRAZILIAN TORPRDO-BOAT DESTROYERS. 
THE CRAWFORD DERAILMENT 
A Heavy Mining MACHINE. _ iliustrated.) 
Birtupay Honours 2 
LABOUR EXcHANGES BILL... 
LETTERS TO THE EpITOR -Time ‘and Overtime—Tidal Power v. 
Power—Marine ee ee and Sensible Heat 
Ratmway Matrers . Cb bee Sel es Se ae 
NOTES AND MEMORANDA 
MISCELLANEA . 
a Anricims—Labour “Exchanges—The Report on the French 
ee 
Jet Condensers .. 
Tue RoyaL AGRICULTU RAL Socirty’s SHow. 
OBITUARY .. 
Tue INGLIS Borer ON Boann Sup. " Aillustrated.) 
SHIPBUILDING NorTEs .. a) come wes coer oes 
Tue Coat Traps Dispute .. .. 16 
Tux OPERATION AND MANAGEMENT OF THE PARSONS MABINE STEAM 
TURBINE AS PRACTISED ON THE U.S. Snip Cuester. (Illus.) 
CATALOGUES 
Tue Iron, Coa, ‘AND GENERAL TRADES OF r BInwiNoHAM, Wowvnn- 
HAMPTON, AND OTHER _—— os 
Norgs rrom LANCASHIRE oe 
Tue SHEFFIELD DistRIcT 
Norts or ENGLAND 
Norges FROM SCOTLAND .. .. 
WALES AND ADJOINING COUNTIES - 
AMERICAN Notes .. ve pa aera ee 
Nores FroM GERMANY, France, Brien, a eee ren 
Barish Patent SPECIFICATIONS. (Ilust: rated.) . we "aa ise) wee ee 
SELECTED AMERICAN SPECIFICATIONS, (Illustrated.) | - 
Two Two-pack SuPPLEMENTS—THE BRAZILIAN Toaraso- BOAT Dasrnoren 
Matto Grosso, 


" (ilustrated.) :: 
a 


Gas 


SOOO COON POH 


iad 


“No. cia “Aillustrated.) « 








JULY 2, 1909. 





Labour Exchanges. 


ON the 16th of June, the second reading of the 
Labour Exchanges Bill took place in the House of 
Commons without a division. In ordinary cases 
second readings are not of much consequence, for 
the fate of a Billis rarely or never decided by them, 
and there is no reason for supposing that in the pre- 
sent instance the ordinary sequence, which puts the 
real burden upon the third presentation of a measure, 
will be changed, but there is nevertheless no little 
danger that, in the excitement produced by the 
Budget, a Bill such as this—-a Bill which calls 
for the expenditure of a comparatively insigni- 
ficant sum of money—may be permitted to find 
its way to the Statute Book without the full 
discussion which is its due. When millions are 
at stake a few hundreds of thousands are likely 
enough to pass unnoticed. Indeed, the sum in- 
volved is so small, and the prognosticated good 
so great, that if the former did not carry with it 
a dangerous principle, and if the realisation of the 
latter were assured, no one susceptible to unselfish 
emotions would refuse his support to the measure. 
It is because, to our minds, the Bill fails in both the 
ways indicated that we urge on all who will be 
effected by it—and the engineering trades are 
amongst those specified—to insist upon its full and 
careful consideration before it is passed into law. 

No labour measure was ever introduced which 
did not appeal to the compassion and sympathy of 
a large proportion of the population. Misery and 
suffering are hateful to the great bulk of mankind, 
and the “ bottom dog” will always find a score of 
hands held out to help him. But where the kinder 
emotions come in judgment is only too likely to 
fly out, and, as the records of promiscuous charity 
have proved over and over again, the ills of unwise 
benefaction are often worse than the complaint cured. 
Unemployment is a terrible evil, but in our desire 
to prevent it we must not permit our sympathies 
to run away with our wits. Mr. Churchill’s Bill 
has no doubt been drafted with a real desire to 
reduce unemployment; it therefore attracts our 
sympathies, but we must not allow ourselves to be 
moved so far as to forget to ask if itis really likely to 
attain the object at which it is aimed. Now the 
avowed object of labour exchanges is to increase 
employment, and if they cannot achieve that end 
the reason for their existence comes to an end 
before they are born. Let us ask, then, if there 
are any grounds for believing that they can indeed 
find work. The debate on the second reading comes 
to our assistance. We shall take the views of three 
members who may be regarded as experts on this 
subject. Mr. Pickersgill said, “To the extent to which 
the labour exchanges were successful, there would 
be a surplus of—casual—labour.” Mr. Pointer, 
the latest Labour member to join the House, said, 
“Tf it were to stand alone, he did not think it 
would give much worth having.’ Mr. Roberts, 
another representative of labour, recognised “ that 
this Bill by itself was not going to do anything to 
solve the great problem of unemployment.’’ The 
opinion of these three experts is then against the 
Bill, and yet every one of them tendered it his 
support. They supported it for a reason which 
must be carefully pondered. They saw in it only 
the stepping-stone to something more. “ Unless,” 
said Mr. Roberts, “the Government were prepared 
to follow this Bill with other legislation to super- 
sede the private ownership of the larger means of 
wealth production by collective ownership, he 


2! feared little would be done towards an abiding 


solution of this problem.” Mr. Pointer regarded 





the Bill as “a step leading up to other reforms now 
in the background.” It is obvious from these 
extracts that to some of the Labour members, 
and probably to all, the Bill is regarded only as 
the first step in a socialistic progress. If that is so, 
it would be better to stamp it out of existence 
at once, without further discussion, for its good is 
problematical, whilst its evil is certain. That such 
a strong measures would be justified is proved by the 
experience of another country. Itis the fashion to 
close the eyes to every nation but’ Germany when 
industrial questions are under discussion, or the 
plight of France with her labour exchanges could 
scarcely have escaped attention. We cannot go 
into their history at the present time, but it is well 
known that they are socialistic strongholds, and 
that they make nothing but a shallow pretence of 
equal dealing with all their clients. Is there no 
cause to fear, with the avowed hopes of the Labour 
members sounding in our ears, that British labour 
exchanges would be bent to the same end? It is 
proposed to create a new bureaucracy of 800 
persons; in the course of years the number will 
increase manifold. Who can doubt that by degrees 
that body of officials will become to the Labour 
party a political item of considerable consequence ? 
Every member of it will have some power and 
influence in the labour market, and may use that 
power for purposes not contemplated, perhaps, by 
Mr. Churchill, but seized on readily by the Labour 
members. Thatis areal danger against which, with 
the example of France before us, we must beware. 
And there is another inherent in the system. To 
the workman the labour exchange will be an office 
to find him work, and if it cannot find work he will 
hold it responsible. In his estimation it will have 
been established to find employment for him, and 
find employment it must. So by degrees, out of a 
scheme intended to assist the workman in his 
search for private employers, would grow an insti- 
tution from which the workman would expect to get 
either work or its equivalent ; every labour exchange 
would be a banner inscribed the “ Right to Work.” 

These may appear to be extravagant views to 
take of a simple seeming measure; the future will 
show. At any rate, there arein the air enough 
hints of approaching troubles for wise men 
to use precaution. ‘‘ Put not a sword in the hands 
of your enemy.” Those who seek the industrial 
peace of England must think twice before they put 
under the feet of the revolutionary party something 
they regard as a stepping stone to Socialism. If it 
were certain that immediate good would come out 
of the measure we might shut our eyes to distant 
danger, but when there is, as we have shown on a 
previous occasion, no certainty that a particle of 
benefit will accrue, and when there is a large 
probability that evil and trouble will result, elemen- 
tary prudence bids us hesitate before we plunge 
into a course of action from which retreat is 
impossible. 


The Report on the French Marine. 


THE report that has just been issued by the 
Parliamentary Commission of Inquiry under the 
Presidency of M. Delcassé confirms on every point 
the lamentable shortcomings in the French Marine 
which have been revealed by the inquiry that has 
been proceeding for the past four months. Rarely 
has an official document been so incisive in its con- 
demnation of a public service as the report prepared 
on behalf of the Commission by M. Michel. The 
reasons that have brought about the existing state 
of things, and temporarily deprived France of her 
position as a naval Power, are clearly set forth, and 
it becomes evident that while a want of proper 
organisation is mainly responsible for the decline of 
the Marine, much is also due to the Socialist 
“reforms” of a former Minister whose attempts at 
levelling down everything had merely the effect of 
destroying discipline, order, and influence. Taking 
first the cost of construction, M. Michel points out 
that the plans of battleships were never completed 
by the time orders were given out. The plans of 
the Justice were altered fourteen times after this 
vessel was put on the stocks, and the same might 
be said of the other battleships and cruisers, while 
the contracts for the material required for the ships 
authorised by the programme of 1906 were given 
out before any decision had been come to as to the 
design of the turrets and the types of boilers. For 
battleships of the Danton class the original estimate 
of 220,000,000f. was exceeded by 100,000,000f., 
mainly on account of the continued changes to 
plans. 

Much has already been said concerning the 
alleged action of firms in combining to uphold 
prices for material supplied to the Marine. Although 
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there may certainly be some ground for this, engi- 
neering firms having always pleaded justification 
because the State is a hard taskmaster, and delays 


payment as much as possible, the Commission 
has come to the conclusion that prices all round 
have considerably increased, notably as regards 
armour plates, turrets, and engines, while the cost 
of turbines appears particularly high. In thislatter 
case, the high prices asked are undoubtedly due to 
the fact that the firms who lay down plant for the 
manufacture of turbines especially for the Marine 
have to allow a considerable amount for deprecia- 
tion, because, for the moment at any rate, the busi- 
ness being done in turbines is very small. Another 
reason for the high cost of construction is to be 
found in the low efficiency of the arsenals, which 
may be attributed to the obsolete machinery em- 
ployed and also to the suppression of piece-work. 
This was one of the “ reforms”’ carried out by M. 
Pelletan, who introduced the Socialist principle of 
levelling down everything and reducing the hours 
of work, while at the same time foremen and engi- 
neers were practically deprived of all authority 
over the men. As a means of remedying this state 
of things, the Commission invites the Chamber of 
Deputies to refuse permission to construct any 
vessel in the future until the plans are practically 
complete and arrangements are advanced for giving 
out orders. So far as concerns the high cost of 
material, the Commission is of the opinion that the 
steady increase in prices is due to the fact that the 
Marine Department does not look sufficiently after 
its interests, while, by its unnecessary exactions, it 
compels manufacturers to provide for contingencies 
that do not exist with ordinary contracts. Con- 
sequently the Commission is of the opinion that the 
Marine Department should suppress clauses in con- 
tracts that are not really necessary, and every other 
method should be adopted to secure a reduction in 
prices. The conclusion of the Commission as 
regards the arsenals is that they are not at present 
in a state to carry out rapidly the work of construc- 
tion and repairs, that the plant is insufficient and 
out of date, that piece-work should be generally 
adopted, that in cases where the character of the 
work does not allow of the introduction of piece- 
work the men should be paid wages equivalent to 
those paid to men employed in other departments 
upon piecework, that the foremen should be in- 
vested with greater authority, and that work should 
only be given outside when it is found impossible to 
undertake it in the arsenals. 


The question of boilers hag, perhaps, attracted 
more attention than any other when discussing the 
cost of building battleships. While Parliament has 
always advocated increasing the number of boiler 
firms from whom tenders are received, the Naval 
Department has preferred to limit the types of 
boilers to two, with the object of unifying the steam 
generating equipment and facilitating the training 
of stokers; but it is argued that any advantage 
obtained by uniformity of boilers is lost by the high 
prices that have to be paid to firms who look upon 
the business as a monopoly. The Commission 
inclines to this latter point of view. It regrets that 
during the past ten years the Ministers of Marine 
have failed to utilise competition as a means of 
reducing prices and securing an improvement in 
boilers which are generally recognised as the best ; 
that the Minister, after obtaining from the Tech- 
nical Committee a list of boiler firms from whom 
tenders could be invited for the nine battleships and 
armoured cruisers under construction, ordered them 
from two firms on the list without inviting tenders 
from the others, notwithstanding that the boilers so 
ordered were not the types unanimously approved 
of by naval officers and marine engineers. Conse- 
quently the Commission recommends that in future 
tenders for boilers shall always be invited from 
firms approved of by the Technical Committee. 
The manufacture and storage of explosives are to be 
subjected to a much more rigorous supervision, and 
this supervision is to be assisted by naval officers 
who are to prepare themselves for the task by 
undergoing a period of instruction in the powder 
factories. The armament of battleships comes in 
for severe strictures from the Commission. It 
states that the four divisions of © battleships 
and the division of armoured cruisers in the 
Mediterranean have not their full supplies 
of steel shells; that the division of armoured 
cruisers forming part of the Northern Squadron 
have only a third of their supplies; that neither 
for the Mediterranean nor the Northern Squadrons 
are there any reserves of steel shells, despite the 
fact that the types of shells were fixed upon as 
early as 1905 and 1906; that the type of shell for 
battleships of the Danton class was only settled 





practical impossibility to have them manufactured 
by the time the Danton is ready for service at the 
end ofnext year. The Budget estimates have, in 
fact, made no provision for the manufacture of 
these shells. The Commission blames this “ want 
of foresight,” and urges that it should be remedied 
without delay. The same absence of foresight is 
observable in the harbour works. The law of 1901 
authorising the building of dry docks and basins 
has been utterly ignored. These should have been 
completed in 1909, but nothing has been done. No 
one has even thought of the necessity of building 
dry docks to take battleships of the Danton class. 
Nor is there sufficient provision for the storage of 
coal. When it is observed how much has not been 
done it may reasonably be asked what has become 
of the enormous sums of money voted for the 
carrying out of these works. The former Ministers 
are blamed for this state of things, as well as most 
of the other shortcomings, and they are likely to 
have anything but a pleasant time when they are 
called upon to defend themselves in the Chamber 
of Deputies. The general organisation of the 
marine, or rather the want of it, is summed up in 
the statement that “ between the different services 
of the central administration there is no unity of 
views, no systematic effort, no method, and no 
defined responsibility. There is too often negli- 
gence, disorder, and confusion.” 

This report effectually clears the way for the 
reforms in the organisation of the marine which the 
country is determined to carry out. And it will prove 
a formidable undertaking. There is enough in the 
Commission’s recommendations to occupy attention 
for a considerable time, but it covers much of the 
ground previously gone over by M. Picard, whose 
proposals are for the most part merely emphasised, 
and the report will certainly have the effect of 
inducing the Chamber of Deputies immediately to 
vote the sums required by the Minister for doing 
what he claims to be an absolute minimum to put 
the navy on something like a satisfactory basis. 
The Commission has, moreover, shown the neces- 
sity of undertaking work which M. Picard was 
obliged to leave in the background for fear of 
frightening the country over the expenditure that 
would have to be incurred. The Commission, on 
the other hand, does not hesitate to make the most 
of the situation, and it is highly probable that the 
Chamber of Deputies will be induced to vote more 
than is asked for in order to clear up arrears of 
work in the way of harbour improvements, stocks 
of explosives and shells, and the equipment of 
existing ships as soon as possible. Until this is 
accomplished, and it is likely to occupy some years, 
it is difficult to see what can be done with the new 
shipbuilding programme beyond preparing plans 
and advancing preliminaries, so as to push forward 
the construction as soon as funds are available. 
Unfortunately, the Government is committed to such 
a huge expenditure in other directions that fresh 
sources of revenue will have to be found before the 
new shipbuilding programme can be started upon, 
and this will probably be one of the questions 
discussed in the forthcoming debate upon the 
development of the navy. 


Jet Condensers. 


THE jet condenser has done good service for a 
century. In these latter days it has gone out of 
fashion, and is largely superseded by the surface 
condenser. We use the words “ out of fashion” 
advisedly ; for there are of a certainty fashions in 
engineering just as there are fashions in dress, 
feminine and masculine. The surface condenser 
must be used at sea; but the conditions prevailing 
on land do not dictate its adoption. Far from it. 
We very often find it used when a jet condenser 
would be far better. The reason is no doubt to 
some extent that the merits of the jet condenser 
are not understood. There is a belief, quite 
unfounded, that maximum economy can only be 
secured with surface-condensing engines. This 
faith has no better foundation than the circumstance 
that some exceptionally excellent engines have been 
fitted with surface condensers. If we make inquiries, 
we shall find that the modern engineer looks on the 
jet condenser as an old-world device. He classes 
it with hemp-packed pistons, and long D slide 
valves, and beams, and parallel motions. This is the 
result of want of observation. He will find if he 
looks that many land engines of the very highest 
class, both at home and abroad, are fitted with jet 
condensers. The relative advantages of the two 
methods of destroying steam are worth considera- 
tion, particularly by those who design power-house 
plant. 





with cold water, that, given water enough, it is 
impossible to avoid having a good vacuum unless 
there are air leaks in the condenser or pipes. We 
have heard it argued that the jet condenser requires 
more water than the surface condenser. This is an 
error. The jet condenser, properly designed, will 
require not more than one-third to one-half the 
water needed by its rival. Good practice allows 
25 lb. of condensing water for every 1 lb. of feed- 
water. No surface condenser will give a satisfac- 
tory vacuum with less than forty to fifty times the 
feed-water, unless, indeed, we take into account 
some of the recently designed surface condensers. 
The fact that there is air in the condensing water 
has no effect when the water is used as a jet. Those 
who have followed Mr. Morison’s arguments will 
see what this implies. It is possible that the jet 
condenser will not suit the turbine because of the 
air. All that can be said is that a vacuum 
within 2in. of the atmospheric barometer can 
very easily be had; and it is not impossible 
that with an auxiliary air-pump something still 
better may be secured. It is not necessary, 
however, to labour the point. The turbine has not 
yet beaten the piston engine out of the field; far 
from it. One of the reasons why the turbine super- 
sedes the reciprocating engine is that its first cost 
is much smaller. Now the first cost of a jet is 
very much less than that of a surface condenser, 
while its upkeep is nothing. The maintenance of 
a surface condenser, on the other hand, is costly. 
In many cases water is very scarce, and cooling 
towers or other devices have to be used to economise 
it. This also is expensive plant. The cost will, 
of course, be a minimum with the jet condenser, 
because of the small quantity of cooling water to be 
dealt with. Again, the surface condenser demands 
a circulating pump of some kind. The air pump is 
also the circulating pump with the jet. Further- 
more, in many instances a barometric head is 
obtained by the simple device of using a long 
upright pipe. These and other differences between 
the two systems represent an important saving in 
first cost and maintenance in favour of the jet. 

An important point remains for consideration. 
We lose a boiler feed of condensed steam. Instead 
we have to trust in ordinary well or river or canal 
water. But distilled water is not always an unmixed 
blessing ; and so much has been done, and is being 
done, in the present day in the way of softening 
and purifying feed-water that there is probably very 
little in the argument as regards land engines. It 
may be said that we lose the heat imparted to the 
water, and get, in effect, cold feed if we do not draw 
from the hot well. But this is a matter of no im- 
portance, since all steam plants pretending to be 
economical are provided with economisers of some 
kind—such, for example, as Green's. Indeed, it is 
by no means easy to see what can be said in favour 
of surface condensation, where the conditions are 
equally favourable to both types; unless we grant 
the assumption to be well founded that only a sur- 
face condenser can give the vacuum essential to the 
efficiency of the Parsons turbine; and this does not, 
of course, apply to reciprocating engines. Again, 
we have heard it said that much power is required 
to work the large air pump. But is it greater than 
that needed to drive a smaller air pump and a centri- 
fugal circulating pump, to say nothing of the extra 
power required to lift the extra water to the top of 
the cooling towers ? 

Notwithstanding the fact that so many thousands 
of jet condensers have been made and put to work, 
it is by no means certain that the most has been 
made of the system. The reason is simply that no 
interest has been shown in securing a very high 
vacuum, and that, as a rule, there is plenty of water 
to be had. The jet is so far efficient that little 
thought has been given to improvements which can, 
perhaps, save nothing but water. It is, however, 
certain that jets are often fitted very carelessly. 
We have ourselves seen a condenser opened up in 
which the jet, instead of directing the cooling water 
among the steam, sent a large part of it against 
the side of the condenser. It ran down the plate 
and did no good. This was altered, and a couple of 
inches were added to the vacuum, with less water 
Much might be gained, no doubt, if the cooling 
water was converted into fine spray by some such 
device as that employed in the Abol garden syringe. 
The water going to the jet is compelled to take a 
spiral course, comes out revolving rapidly, and is at 
once broken up into mist by centrifugal effort. A 
portion, if not the whole, of the condensing water 
might be introduced in this way with advantage. 

We have said nothing of the various forms of 
exhaust steam, and so-called barometric, condensers, 
which are finding their way into well-deserved 








upon at the end of February last, so that it is a 





Steam is so readily condensed by direct contact 





favour, nor is it necessary that we should do more 
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than mention them. Our object has been to call 
the attention of our younger readers to facts fully 
appreciated by men of the last generation—facts 
which have in no way lost their value. In design- 
ing power stations especially, the claims of both 
systems shou'd be carefully balanced before either 
one or the other is adopted. 








THE ROYAL AGRICULTURAL SOCIETY'S SHOW. | 


No; }1;* 


Tue display of wind motors was of more than average 
dimensions, the exhibitors being H. P. Saunderson and 
Co, Limited, Bedford; William Hopkins, Cheltenham ; 


cases of injury to animals have been known owing to the 
application of the vacuum. An altogether new invention 
in this branch of dairying was exhibited at the late show, 
and like very many other dairying appliances has been 
devised by a Swede named Mr. Hj. Loquist. He has 


10}in. wide by 4}in. deep. It comprises four pairs of 
rubber covered pads, one of each pair of which remains 
stationary, but can be adjusted as desired, while the other 
pad of each pair is caused to reciprocate on slides by 
means of cam mechanism worked by the flexible shaft 








Wakes and Lamb, Newark-on-Trent; John Wallis Titt, | 


Warminster; E. and H. Roberts, Limited, Stony Strat- 
ford; Duke and Ockenden, Limited, London; Thomas 
and Son, Worcester; F. C. Thorne and Co., Lincoln; 
John S. Millar and Son, Annan; Rickman and Co., 
london; Cornelius Cadle, Dublin; and J. G. Childs and 
Co., Limited, Willesden Green. ‘The energy derived from 
the wind in most cases was utilised for pumping water 
for irrigation and drainage purposes. The exhibit of 
Messrs. Childs, however, demonstrated how the winds 
can be harnessed and the power thus generated utilised 
for domestic purposes, such ascooking. Thesign “ Cook- 
ing by wind,” although not literally accurate, was a great 


attraction to the housewives who visited the Gloucester | 


show. The apparatus employed by the above firm con- 


sists of a 24ft diameter wind engine, mounted on a steel | 


tower 60ft. high, with a vertical shaft driving a Morris | 


Hawkins variable speed electric generator, also suspended 
vertically. The generator charges a 28 cell Pritchett and 
Gold battery, which has a discharge capacity of 450 
amperé hours. 
means of a special device a pressure of 50 volts can be 


It is divided into two parts, and by | 


used for culinary purposes, while to enable metallic fila. | 


ment lamps to be used for lighting, a pressure of 25 volts 
can be had. The plant, in addition to lighting a model 
cottage, was shown in use supplying heat for an oven, 
grill, fan, and other appliances. The generator has a 
special switch, by means of which it can be run asa 
variable speed motor for driving when there is no wind 
available by taking current from the battery. Where the 


| avoided all mechanism which depends for its operation on; and suitable gearing. 
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Fig. 8-MECHANICAL MILKER 


The sliding motion of the 


| pneumatic principles, the construction of the machine | pads—shown-in Fig. 9—is such that the action of 
| being entirely mechanical and can be worked either by | the thumb and finger of the milker is closely copied. 


hand or power. Moreover, it can be used if necessary in 


| The teats are first gripped’ at the roots, the pressure 


| the open field. We give an illustration in Fig. 8 of the | being then gradually transferred from the top to the 


wind averages about 8 miles per hour, it is estimated | 


that this plant will produce about 3000 units per annum. 
On the other hand, as an example of a simple means of 
obtaining power from a stream of water, the exhibit of 
J.J. Armfield and Co., Ringwood, Hants, furnished an 
object lesson. This firm showed different sizes of the 


“ British Empire” horizontal turbine, which is made with | 
a self-contained volute case and gate-box complete. To | 


this compact appliance the water has merely to be con 
ducted by a pipe, or the gate-box may be fitted 
to the dam which retains the water, no flume 
being required. The buckets are designed 


SO as) 


to deliver the water after it has done its work at the | 


slowest moving portion of the turbine, and thus at the 
least possible velocity. The bearings are of lignum vite. 
A feature of the buckets—which are excellent examples 
of cast iron moulding—is that the hoods are deep and 
open, particularly towards the centre, to allow the water 
after it has exerted its pressure on the curved surfaces of 
the wheel an unimpeded discharge, the inlet gate regu- 
lating the quantity which passes. The area of this gate, 
therefore, represents the capacity of the machine, and the 
water issues at a low velocity into the tail race. The 
apparatus is very simple, should cost little to fix, and is 
easy to start and stop, the gate sliding to and fro on guide 
rollers, while the turbine readily adapts itself to varying 
flows. Waterwheels were also shown by E. and H. Roberts, 


Limited, Stony Stratford ; John 8. Millar and Son, Annan ; | 


and Mr. Cornelius Cadle, Dublin. 

Milking machines have been available for some years, 
but have not been adopted to a great extent in this 
country, for several reasons. Those hitherto seen require 








Fig. 9—DETAIL OF MILKING MACHINE 


| portable machine, which will be seen to consist essentially 
of three parts, namely, the driving gear composed of 
| a central spur wheel into which a number of pinions— 


| bottom of the pad, pressing the milk out of the four teats 
| in a natural manner. From a sanitary point of view, too, 
| the appliance has a distinct advantage over others, for 
| the milk neither comes into contact with the rubber pads, 
| nor is it required to pass through tubing, which is liable 
to affect the flavour. It flows straight into a pail, from 
which it is easily removed. The machine was shown 
by the Milkmaid Patent Milking Machine Company, 
20, High Holborn, London. 


Amongst cther purely agricultural exhibits the improved 
perpetual hay or straw baling press made by J. and F. 
Howard, of Bedford, requires mention. The machine is 
self-feeding, and has an automatic hinged dropper, 
so that the attendant is relieved from the labour of 

feeding, and the risk of breakage in putting the 
| followers or dividing bars into the baling chamber 
|is reduced. The feeder arm is flexibly connected to 
the rear of the ram, so that it cannot come into collision 
with the ram in the baling chamber. As the ram 
is being withdrawn the feeder arm descends and carries 
the material into the baling chamber, and while the ram 
| advances the feeder arm rises clear of the press. The 
| machine is substantially built, and requires about 5 horse- 
| power to drive it. Messrs. Howards are also introducing 
| @ new and inexpensive form of light straw presser for 
| the farmer’s own use as distinct from the travelling 
| equipment, a swath turner of modified design, and a new 
| side delivery rake. E. R. and F. Turner, of Ipswich, 
| exhibited flour milling and grinding machinery, and 
steam engines. The latter included a portable engine, 
winding and hoisting engine, and vertical and horizontal 
engines of standard patterns. The milling appliances 








a considerable capital outlay for the necessary pumping | usually five to milk this number of animals at once—are | included the Turner diagonal four-roller mill, with rolls 
apparatus by which the,vacuum is created, and they do | adapted to mesh. These pinions are connected to the | 10in. diameter by 40in. long. It is a double mill, 














Fig. 10O—THE SAUNDERSON TRACTOR 


not, therefore, come within the reach of most dairy 
farmers. They have, moreover, to be erected in a par- 
ticular building to which the cows must be brought, and 





* No. I. appeared June 25th, 














milking machine—which is held suspended beneath 
the cow by straps—by means of flexible shafts, and 
any one or all of the pinions can be thrown in or out 
of gear when desired by moving small knobs. The 


| machine proper weighs about 6 lb., is 19}in. long by | 





Fig. 11—THE SAUNDERSON TRACTOR DRAWING A HARROW 


a pair of rolls on each side, one being smooth, the 
other fluted. The quality of the work turned out by 
these mills depends largely on the method of feeding 
in the material. The makers’ feed system consists of two 
rolls, one travelling at a considerably higher speed than 
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the other, which has the effect of distributing the material 
and delivering it in a thin even stream into the nip of the 
rolls. The smooth rolls are also provided with a special 
scraper which obviates the use of detachers. A complete 
automatic roller plant in one frame, to deliver a sack of 
flour per hour, is also shown. This plant is supplied to 
farmers in the Colonies for producing a good “straight 
run.” offiour. Althoughitdoes notinclude the latest refine- 
ments in this class of machinery, this machine makes a 
good separation of wheat into flour, middlings, and bran, 
andis inexpensive. A feature of the design is accessibility, 
so that if anything should become deranged it can easily 
be rectified. Another novelty exhibited is a little plant 
consisting of two separate machines for making flour for 
domestic purposes, and is driven entirely by hand. The | 
grinding is done on a small mill, and the meal is then | 
dressed through a wire cover on a hand-power dresser | 
which makes four separations—flour, middlings, pollard, | 
and bran. The two mills weigh under 5 cwt. 
Amongst the firms that are tackling the problem of the | 
agricultural motor tractor H. P. Saunderson and Co., 
Limited, Bedford, are making a special effort to provide | 
handy little vehicles for hauling purposes, the engine of 
which can be easily adapted for driving light machinery, | 
such as grinders, chaff cutters, hay elevators, circular | 
saws, by belting. Such a machine is shown in the illus- | 
trations—Figs. 10 and 11—and is made with two sizes of | 
air-cooled engines designed to run on paraffin. The parts | 
of the maehine have’been reduced down to the minimum | 
without sacrificing strength, and the cost of the tractor is | 
little, if any, more than that of a useful horse. It | 
has a channel frame, transverse gear-box, and live axle | 
driven by very substantial gearing. Three speeds are | 
provided, and the machine is built with or without | 
differential and reverse gear. The clutch and brakes are | 
operated by pedals. There are two pulleys on the engine | 
crank shaft for driving machinery, and the steering is done | 
by a tiller direct.. When desired the platform can be | 
easily removed, and a grinding mill, pump, or other | 
device attached so as to be operated by the engine. Our | 
illustrations show the tractor arranged for carrying a load | 
and harrowing respectively, but a plough can also be | 
attached. We are informed by the makers that air- | 
cooled engines properly designed, answer for this class of | 
work quite well. | 
The Cyclone Agricultural Tractor Company, Limited, 
30, Moorgate-street, London, also exhibited an agricul- | 
tural tractor built on more ambitious lines. The frame of | 
the tractor is of 4in. by 2in. channel steel, and the engine | 
has two cylinders fitted with Bosch magneto and metal. | 
to-metal clutch. The engine is the product of the Aster | 
Engineering Company, and is equally adaptable for petrol 
or paraffin fue]. A special feature of the machine is the | 
construction of the cutter bar as an integral part of the | 
tractor, the knife being reciprocated off the main shaft | 
by means of an excentric. When the cutter bar is de- | 
tached the machine becomes an ordinary tractor, or can | 
be used for driving a thrashing machine or other agricul- | 
tural implement off a pulley fixed in front of the engine. | 
The gearing is such that when the engine is making | 
900 revolutions per minute the road speed is about 
5} miles per hour. Two speeds and a reverse are pro- 








vided. 
wide. 
The tipping wagon—Fig. 12—with 20 horse-power two- 
cylinder petrol engine, exhibited by Clayton and Com- 
pany (Huddersfield) Limited, is a serviceable vehicle for 
hauling 2.ton loads. By placing the engine under the 
driving platform the length of the wheel base is kept 
within reasonable dimensions, while the accessibility of 
the engine has not been lost sight of. Power is trans- 
mitted from the engine to the gear-box by means of a 
Hele-Shaw plate clutch, and from the gear-box to the road 
wheels by strong chains. The back axle is a solid round 
steel bar, 8}in. diameter, and is so attached that it can be 
easily removed. The frame of the vehicle is of channel 
section, 4}in. by Zin, and the tipping frame and tipping 


The road wheels are 2ft. 8in. diameter by Qin. 





of the fuel can be regulated as desired. 


built-up type. A gate change is provided for the gear- 
box, and the latter has short shafts. The engine has 
low-tension magneto ignition, and the governor is arranged 
to act on the throttle so that the speed of the engine is 
limited to 900 revolutions per minute, or 2 maximum 
road speed of 16 miles per hour. In view of the difli- 
culties which are sometimes experienced with the sticking 
of clutches built up of a number of plates, it is interesting 
to note that this company runs the clutch in a metal 
erent with satisfactory results. 

Aveling and Porter, Limited, Rochester, showed 
amongst other exhibits a 10-tons compound steam road 
roller—Fig. 18—with Belpaire fire-box, giving an excep- 
tionally large steam capacity and flat foot to the cylinder, 





the lay shaft is constructed to raise a larger quantity of 
oil than is required by the engine, and the overflow of 
heated oil is returned by the piping shown to the oil 
supply tank through the suction oil heater, so that while 
the bulk of the oil in the tank may be so thick that it 
cannot be pumped, that small quantity which is imme- 
diately around the suction pipe of the pump is warmed 
and flows readily to the pump. Further, it is claimed 
that the heating of the oil before it passes to the vaporiser 
assists vaporisation and ensures the more complete com- 
bustion of the fuel. Another feature of the device is the 
dial-feed arrangement on the oil inlet, which enables the 
oil feed to be immediately adjusted to the correct position 





for dealing with fuels of different thicknesses. The general 




















Fig. 12—THE CLAYTON TIPPING WAGON 


ensuring an easy joint being made. The cylinders have 
outside valve chests and an auxiliary valve to the low- 
pressure cylinder. The driving and front roller wheels 
have special cast steel renewable rims. The boiler and 
fire-box are of the best mild steel plates, bydraulic 
flanged and riveted. The working pressure is 160 lb.; 
but the boiler is tested to 300]b. per square inch. The 
gearing is of the best cast steel throughout, and the 
double-throw crank shaft is cut from a solid ingot. The 
driving rollers are fitted with patented scrapers, and angle 
steel scrapers are provided for the steering rollers. Extra 
steel side and end plates are provided on the tender, as 
well as a Morrison road scarifier, with a set of six steel 
tynes. 

Several makers of oil engines showed by their exhibits 





arrangement of the pump, heater, piping, and valves, is 
clearly shown in the drawing, and requires no further 
description. ~ The makers inform us that this engine has 
been well tested during the past winter, both in this 
country and in colder climates, and has given satisfaction. 

Richard Hornsby and Sons, Limited, Grantham, were 
also amongst the exhibitors of oil engines adapted to the 
use of crude fuels. Their exhibit was designed particularly 
to show that their standard engine is adaptable to shale and 
other heavy oils, but we need not remind our readers that 
the suitability of the Hornsby-Ackroyd system for such 
fuels was demonstrated many years ago. They also showed 
the Hornsby-Stockport gas engine and suction gas plant, 
and a neat 5 horse-power portable oil engine. In addition 
to the engines there was on this stand a large display of 








Fig. 13—AVELING AND PORTER 10-TONS COMPOUND STEAM ROAD ROLLERS 








| that they were alive to the necessity for designing their | the firm’s well known implements, including self-binders, 
| agricultural engines to be able to work on the commonest | straw trussers, mowers, corn drills with a forced feed 
| kinds of fuel. Amongst these, the firm of James B. | arrangement, and ploughs of various kinds. The National 
| Petter and Sons, Limited, Yeovil, showed for the first time a | Gas Engine Company, Ashton-under-Lyne, exhibited a 
| 22 brake horse-power engine—Fig. 14—which can utilise | range of sizes of gas engines from a 50 horse-power engine, 
| all kinds of petroleum, both refined and crude, without any | for suction gas, to a 44 brake horse-power engine. 
| alteration except the adjustment of the oil inlet, an | newest design of 15 brake horse-power oil engine and a 


The 


operation that can be effected while the engine is running. | 10 brake horse-power portable oil. engine, with exhaust 


Fig. 15 shows the arrangement of the heating apparatus | governing, were also shown. 
| and oil supply system by means of which the consistency | with Little’s water cooler. It has an oil tank underneath 
Experiments | the engine, and balanced cranks. 
| made by the makers with this apparatus have shown that | Limited, Manchester, had their usual extensive display of 
| while it took 5 min. 35 sec. for a half-pint of thick oil to | engines to run on gas, both towns and producer, small 

flow through a ;%in. hole when at 56deg. Fah., it took | petrol engines and dynamos, and a vertical engine and 

only 48 sec. under otherwise similar conditions when the | dynamo of the “C. V. I.” type, combined with a dynamo, 
gear all self-contained. The front axle is of the Kirkstall temperature was raised to 110deg. Fah. The pump on | and giving 6 brake horse-power at 700 revolutions. This 


The latter engine was fitted 


Crossley Brothers, 
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engine is arranged to work with either gas, refined oils, 
petrol or alcohol, and has already been illustrated in Tux 
ENGINEER. The Dudbridge Ironworks, Limited, Stroud, 
Gloucestershire, had in operation a 12 brake horse-power 
oil engine, and one of Scott’s patented air compressors, 
which are made by Petrie and Co., Limited, Rochdale. 
These compressors differ from others on the market in 
one or two essential features. In the smaller sizes the 





Fig. 14—THE PETTER OIL ENGINE 


valves consist of a considerable number of ordinary steel 
balls, such as are used for ball bearings, and each ball has 
a seat of its own in a steel plate, the lift being regulated 
by a guard plate, the holes in which are pitched 
in between those on the lower plate. By this 
system of construction a large valve area is ob- 
tained with « very short lift of about ,;in., while 
springs and other complications are absent. In the 


number of balls as above described. The steel delivery 
valve plates form the top covers of the cylinders, and are 
held down by strongsteel springs, which are not in action 
when the compressor is working, but are merely provided 
to act as buffers in case the piston touches the cover. 
The Campbell Gas Engine Company, Limited, Halifax, 
showed two sizes of gas engines, 35 and 16 horse-power, 
with suction plants, and horizontal stationary oil engines 
from 20 horse-power to 2} horse-power. Tangyes, 
Limited, Birmingham, had a miscellaneous stand includ- 
ing suction gas engines, oil engines, pumps and steam 
engines. The 85 horse-power suction gas engine shown 
in operation was of the T type, and drove a dynamo, which 
in turn supplied current to operate two sets of pumps. 
This engine had variable low-tension ignition, and 
variable lift of the induction valve, the quantity of the 
charge being regulated by a sensitive governor. The 
crank shaft bearings had ring lubrication, and the 
lubrication of the cylinder walls was performed by a pump. 
Marshall, Sons and Company, Limited; Ruston, Proctor 
and Co., Limited; Corbett Williams and Son, Limited; 
John Wallis Titt; Blackstone and Co., Limited; Hardy 
and Padmore, Limited; Walsh and Clark, Limited; 
Naylor and Co., Limited; the Eagle Engineering Com- 
pany; Teasdale Brothers, Limited; Fairbanks, Morse 
and Co.; the Britannia Engineering Company, Limited ; 
the Fairbanks Company also exhibited oil and gas engines. 
W. Tasker and Sons, Limited, Andover, who were amon 
the first to take up the building of steam tractors, exhibi 

at Gloucester a steam wagon with a locomotive type of 
boiler, built to carry 200 lb. pressure, and with a heating 
surface of 70 square feet. It has a compound engine 


In the class for machines operated by “steam, petrol, or 


mechanical power,” these two firms were awarded 
first and second prizes respectively. In addition to the 
above prizes, the Koyal Agricul Society have awarded 


three silver medals—one to William Ball and Son, Limited, 
for a farmer’s cart with combined tipping and brake 
arrangements; one to the firm of Lott and Walne, Limited, 
for a zig-zag harrow with solid frame and reversible tines; 
and the third to Messrs. R. J. Fulwood and Bland for a 
cream separator made by the Aktiebolaget Pump Sepa- 
rator Company, Stockholm, with a capacity of 27 gallons 
per hour. 

The attendance of the public was unfortunately ad- 
versely affected by the unseasonable weather which 
prevailed during the whole week. The week’s total was 
88,396, against 213,850 at Newcastle last year, 133,006 at 
Lincoln in 1907, and 119,143 at Derby. Poor as the 
attendance was, however, this year, it was very largely in 
excess of that at each of the three shows held at Park 


Royal. 








OBITUARY. 


THOMAS NIELD ROBINSON. 

WE regret to have to announce the death at his bome 
near Harrogate, on June 17th, of Mr. Thomas Nield 
Robinson, J.P., chairman of directors of the firm of 
Thomas Robinson and Son, Limited, Rochdale. Mr. 
Robinson was in his fifty-sixth year, and had been in 
failing health for a year or two, having suffered from a 
nervous breakdown from which he never really recovered. 
He was the third son of the late Alderman Robinson, of 
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Fig. 15—-THE PETTER OIL ENGINE—OIL SUPPLY ARRANGEMENTS 


| originator of the well-known firm, and was educated at 


smaller compressors built on this system the mechanical , jacketed and drained, and a valve is provided to admit 
opening of the suction valves has been obviated by the | h.p. steam into both when necessary. Special attention 


action of the balls in the top of the piston. 


For the | had been given in this vehicle to the spring suspension, 


larger sizes of machines three single-acting cylinders are | and lubrication of the main bearings. The wagon was to 


mounted in a frame. 
and one as high pressure. 
the cylinders through valves in each piston. 


The air is admitted into 


4 tons. 


Two cylinders act as low pressure | carry a net load of 5 tons and haul a trailer carrying about 
A special feature had been made of the steering 
These | gear, two wheels being provided, so that either man on the 


valves are made of thin steel plates, and are operated | wagon could steer while the other was otherwise engaged. 


by a rod which passes through the centre of the piston- | 


Martin’s Cultivator 


Company, 


Limited, Stamford, 


rod, as shown in the accompanying sectional view, Fig. 16. ' showed two new farm implements, namely, a new potato 


the Rochdale Grammar School, Clifton College and 
Owens College, Manchester. After leaving school, Mr. 
Robinson passed as an ordinary apprentice through the 
fitting shops, foundry, and drawing-office, and about 
thirty-five years ago entered the firm, which at that time 
devoted itself exclusively to the manufacture and erection 
of wood-working machinery. After seven years’ work- 
shop experierce, during which time he earned the respect 
of those around him, Mr. Robinson took charge of the 
erection of wood-working machinery abroad, and the ex- 





perience thus obtained was enhanced by visits to timber- 


a ee 


| producing regions in Canada and the United States. The 
| knowledge he then gained of foreign languages assisted 
| Mr. Robinson materially in the conduct of the large 
| business which the firm does abroad. About 1880, the 
| making of flour milling machinery was ad ‘ed to the firm’s 
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Fig. 16—THE SCOTT AIR COMPRESSOR 


The lower end of this rod is fitted with a guide and 
roller and spring for closing. The roller is moved by an 
adjustable hardened steel cam placed in the jaw of the 
connecting-rod. As this connecting-rod swings across 
the top centre at a time when its horizontal movement 
is greatest and its vertical motion negligible, the cam 
causes the suction valves to open so rapidly that they 
are wide open by the time the piston has completed 
only about one-quarter of its stroke, and are shut again 
when the piston reaches to within ,in. of the bottom. 
Both the delivery and suction valves are made with a 


Swain Sc. 





digger and a mower. The latter was constructed on a 
novel principle with a spring balanced floating knife bar, 
epicyclic enclosed self-lubricating gearing and no connect- 
ing-rod. The machine was so arranged that it would cut at | 
any angle. The potato digger was designed so as to avoid | 
damaging the crop and to leave the potatoes in a close 
row to facilitate picking. 

In the trials for fruit-tree spraying machines operated 
by hand power the first prize of £10 was awarded to 
Weeks and Son, Limited, Maidstone, and the second 


business ; and, later still, that of making mechanical con- 
| veyors and elevators. 
On the death of Mr. John Robinson in 1877, the firm 
was converted into a limited liability company, with Mr. 
| James Salkeld Robinson at its head. On the death of 
this gentleman in 1892, a new company was formed, most 
of the shares being held by the Robinson family, and of 
this company Mr. T. N. Robinson was the chairman from 
its commencement until the time of his death. He was 
a member of the Institution of Mechanical Engineers and 
of the Iron and Steel Institute, and contributed a paper 
on “ Wood-working Machinery ” to the “ Proceedings "of the 
former society in 1875. Unlike his father, he did not take 
any active part in public affairs, but was far from indif- 
ferent to the interestsof his native town. He'took special 
interest in technical education, the importance of which 
he recognised. As aresult largely of his interest in this 
| direction, the firm has rendered assistance to higher 
| education in Rochdale by granting scholarships and by 
| special facilities and encouragement extended to the 
| apprentices at the Railway Works. 
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THE LoaDs ON TACKLE.—A diagram illustrating the load on the 
various parts of pulley blocks, with different purchases, has been 
sent to us by Messrs. Davey and Co., of West India Dock-road. 
This diagram, which, we are infoymed, is based on experimental 
results, shows that to lift a ton with a single pulley requires a pull of 
22} cwt., and puts a load of 42? cwt. on the supporting hook when 
lifting and 374 cwt. when lowering. With single purchase the 

ull is 12 cwt., the load on the hook raising 33 cwt., lowering 

4 cwt. ; load on the beckett, 94 cwt. raising and 10? cwt. lower- 
ing. With three sheaves each in the fixed and flying blocks, the load 
on the hook is 28 ewt. raising and 24} cwt. lowering, and on the 
beckett 2 cwt. raising and 44 cwt. lowering. The sheets are 
printed in two sizes, and will be found well worth gumming into 





prize to Drake and Fletcher, Limited, also of Maidstone. 


some standard book on applied mechanics, 
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INGLIS MARINE BOILER 


BARCLAY, CURLE AND CO., LIMITED, GLASGOW, ENGINEERS 


THE INGLIS BOILER ON BOARD SHIP. 


THE Inglis cylindrical steam boiler, which, as represented by 


a first boiler of the type, was described in THE ENGINEE 
for June 30th, 1905, has recently been fitted to an ocear 


going cargo steamer and put through tests at sea. The 


vessel in question, the s.s. Glencairn, owned by Messrs. 
Denholm, Bo’ness, equipped with the new boiler, left the 
West Pier, Leith, on Thursday, 10th inst., and was kept 
under steam for between five and six hours in the open 
waters of the Firth of Forth. 

Before referring to the results of the trip, it may be 
advisable to recapitulate very briefly the general features of 
the boiler, which is the invention of Mr. Inglis, of the 
Airdrie Boiler Works. While the Glencairn’s boiler, which 
was made by Messrs. Barclay, Curle and Co., Glasgow, is 
worked under natural draught, it should here be pointed out 
that the potentialities of the boiler are not fully made 
apparent under a natural draught system. The great object, 
in fact, in the design has been to produce a boiler that can 
be forced in a closed stokehold toa much greater extent than 
the present type of cylindrical boiler, and that can be so used 


without damage to itself and with economy under the same | 


conditions. 

The Inglis generator, generally speaking, is a Scotch or 
tank marine boiler, but with a very material difference. The 
fuel is burnt in three flues, and the gases meet in a common 
combustion chamber at the back. Instead of at once enter- 
ing tubes and passing to an uptake over the fire-doors, they 
find themselves in a fourth flue of approximately the same 
diameter as the other three, where there is time and oppor- 
tunity for all the gase3 to be thoroughly lighted. Trence 
they pass into still another cham'er, where they spread out, 
complete their combustion, and pass through a large number 
of tubes into the uptake at the back. It will be seen at once 
that the superiority over an ordinary tank marine boi'er lies 
in the great combustion chamber provided by the upper flue. 

The Glencairn’s old boiler, which the Inglis patent boiler 
displaces, was 14ft. 6in. diameter by 10ft. 3in. in length. 
The new boiler, while of the same diameter, is only 9ft. 6in. 
long, so that to this extent, had the circumstances been 


ordinary, the new would be somewhat penalised as to heating | extended to them for their future welfare. 


surface and other points. The net results, however, and the | 
incidental advantages of the stokehold and other working | 
arrangements which the new type of boiler secures, show that | 
the latter comes well out of the comparison. Taking figures | 
certified as representative of the old boiler’s best performances, | 
the coal burned per indicated horse-power was 1.85 lb., the 
working pressure at the boiler being 158 lb., and the revolu- | 
tions of engines 75. The performances of the Inglis boiler on 
the occasion of the trial, with a steam pressure of 154 and | 
engine revolutions of 85, were measured by a consumption 
over the period at the rate of only 1.42 lb. per indicated | 
horse-power. The important feature of absence of smoke 
was also successfully demonstrated. For a short time, on | 
firing up, there was a faint trail of smoke, quickly dissipating | 
itself into the surrounding atmosphere; but afterwards, and, 
generally speaking, throughout the run, scarcely any smoke, 
except of a light diaphanous character, was visible. The | 
freedom from smoke with the steam pressure at about 160 Ib., 
and a steam supply greater than the engines could take up, 
was in remarkable contrast to the heavy trails of black smoke 
in the wake of other vessels in the Firth. 

At luncheon, served in the course of the run, which was 
presided over by Mr. Nimmo, chairman of the Inglis Boiler | 
Syndicate, Mr. Inglis, in thankingthe company for responding 
to the toast of his health, drew attention to the behaviour of 
the new type of boiler as compared with the ordinary 
cylindrical type in respect of forcing, which in the latter case | 
invariably causes serious leakage at tube ends, depositing | 
scoria on the tube plates, and in a short time beginning to 
close up the tubes themselves. In the ordinary type, when 
forcing with about 1gin. air pressure, the temperature of the 


j 
} 


gases entering the tubes is as high as 2500 degrees, faliing | mencement of construction represented by the laying of the 
when firing takes place to about 1000 degrees. In the new | keel plates will probably take place in a few days. 


| of training there, he obtained, by examination, the diploma 
| ships being built by contract on the Thames and Clyde, and in 
| 1872 he was admitted to the Admiralty-office as a draughts- 


| he left the service to join the surveying staff of Lloyd’s 
| Register, and from that date he has been employed in the re- 


type of boiler, when forcing with double the air pressure, the 
gases enter the tubes at the uniform temperature of 1680 
| degrees. The risk of damage through forcing in the new 
R | boiler is therefore much less than in the ordinary type, even 
‘- | when the new boiler is working with double the air pressure 
.in the stokehold. The tubes and the tube plate are not 


| affected in any deleterious way by the forcing, being placed at 
the front instead of the back end of the boiler, as in the 


ordinary type. 








SHIPBUILDING NOTES. 





ONE of the notable events of last month, to which a good 
deal of prominence was given in the Press, was the important 


changes made in the Construction Rules of Lloyd’s Register, 
a@ notice of which appeared in the last issue of THE 
ENGINEER. At the time of writing, the Rules have not been 
officially published, but it would appear that the altera- 
tions made are radical in their nature, and are such as to 
remove some of the disabilities imposed by the old Rules. 
We hope to return to this subject when fuller information 
is available, 





THE promulgation of these Rules coincides with the retire- 
ment of the Chief Ship Surveyor to Lloyd’s Register, Mr. 
H. J. Cornish, and they round off his long and honourable 
connection with the Registry with a completeness which is 
not the lot of everyone in his position. On Friday, the 25th 
inst., Mr. Cornish was entertained at a complimentary 
dinner in the Trocadero Restaurant by his colleagues and 
friends, and associated with him in this function were Mr. 

| J. E. Stoddart, assistant to the Chief Engineer Surveyor, 
Mr. C. H. Jordan, a principal surveyor on the Chief Ship 
Surveyors’ staff, who also retire at this time, and Dr. J. 
Bruhn, whose appointment to the Norske Veritas was 
announced in this column a fortnight ago. These gentlemen 
| were presented with tangible tokens of the esteem in which 
| they are held by their colleagues, whose good wishes were 





MR. CORNISH’S successor is Mr. 8. J. P. Thearle, who has 
been his principal assistant since the death of the late Mr. G. 
Stanbury. Mr. Thearle has also had a long and distinguished 
career, the success of which is due almost entirely to himself. 
His connection with shipbuilding commenced in the year 
1860, when he entered Devonport Dockyard. In 1865 he was 
one of four Admiralty students who were sent to the Royal 
School of Naval Architecture, which had been founded by 
Parliament in the preceding year. After undergoing three years 


of Fellow. After passing out of the Royal Naval College, Mr. 
Thearle was appointed an Assistant Admiralty Inspector of 


man in the Controller of the Navy’s Department. In 1876 


sponsible duties of that office at the ports of London, Bristol, 
Greenock, and Glasgow. He was appointed Principal Sur- 
veyor at Newcastle in 1898, and two years later he was 
appointed one of Mr. Cornish’s assistants, to whose office he 
has now succeeded. 





MESSRS. SCOTT’S, of Greenock, are not allowing the grass 
to grow under their feet in their preparations for building 
H.M.S. Colossus, the battleship of the Dreadnought class 
which they have contracted to build. The keel blocks are 
already in position—550ft. of them—and the actual com- 


THAT the present depression in shipbuilding is not con- 
fined to this country is shown by reports from France and 
Germany which are published from time to time, and a 
recent consular report from Nagasaki shows that Japan also 
is suffering somewhat from the same cause. At that port, 
which may be taken as fairly representative of Japan’s 
general shipbuilding industry, both new work and ship 
repairs have decreased in volume during the past year, and, 
in consequence, the number of workpeople has also decreased 
by about 25 per cent., compared with the figures for the pre- 
ceding year. There are signs, however, that in America a 
revival of the industry may be looked for. Some of the yards 
on the Atlantic coast have recently booked orders, and to 
these must be added the Maryland Steel Company’s yard at 
Sparrow’s Point, near Baltimore, which has secured orders 
for four large cargo vessels, three of which are 410ft. in 
length, and are intended for the Pacific trade. 


WHEN the controversy between Dr. Caird and Sir William 
White regarding the relative merits of turbines and recipro- 
cating engines was at its height, it was remarked here that 
the Mauretania would easily eclipse her previous per- 
formances under the better conditions of weather, &c., which 
were to be anticipated. This prediction has been amply 
fulfilled since then, and especially so in her latest record- 
making voyage, which ended on Monday, June 2\st, at 
Queenstown. The passage was made in 4 days 17 hours 
21 minutes, being the fastest for the home voyage. The 
average speed record was also exceeded, and was 25.88 knots 
as against 25.70 knots, her previous best. These figures 
speak for themselves. 


THE last of the three Clyde-built Orient steamers—the 
Osterley—achieved a very gratifying performance on her 
speed trials at the end of last month. The maximum speed 
attained was 19} knots, which is a considerable increase on the 
maximum trial speeds of the other two vessels. The London 
and Glasgow Shipbuilding Company is to be congratulated 
upen so successful an issue. Our readers may have remarked 
that in each of these vessels turning trials were made. In 
the case of the Osterley the best result was attained when 
she made a complete circle in 550 yards. All three vessels 
had their sterns cut away after the Admiralty pattern, and 
no doubt these turning trials were made to ascertain the 
effect of this. The results bear out those obtained from his 
Majesty’s ships where this construction is adopted. The Bel- 
fast boat Otranto made a mean of 18.95 on Wednesday last, 








THE COAL TRADE DISPUTE. 


AT the moment of writing there seems every probability 
that the coal crisis has passed, and that the trade will settle 
down once more. Just before midnight on Wednesday, the 
Conciliation Board sitting at Cardiff came to an agreement 
which seems likely to put an end to the trouble. The 
actual terms of the agreement will not be formulated until 
Saturday next, but it is understood that the basis of the 
settlement is that the employers agree to call the men’s repre- 
sentatives into consultation before new methods of working 
are introduced, if, on the other hand, the men will agree to 
adopt double shifts wherever practicable. These matters, 
however, will probably be referred to an independent person 
appointed by the Concil ation Board, or, if such anappointment 
cannot be made, to an arbitrator nominated by the Home 
Secretary. The sixty hours’ question is still unsettled, the 
men’s representatives holding to their contention that it was 
never intended that the clause should be applied as the 
owners desire. It, with several minor points, will be dis- 
cussed on Saturday. 











LAUNCHES AND TRIAL TRIPS. 


Victor Hveo, steel screw cargo steamer ; built by Sir Raylton 
Dixon and Co,, Limited ; to the order of Messrs. Delmas Fréres, 
of La Rochelle ; dimensions, 301ft. by 43ft. by 21ft. 4in.; to carry 
1300 tons ; engines, triple-expansion, 22in , 35in., 59in. by 39in. 
stroke, pressure 1801b.; constructed by Richardsons, Westgarth 
and Co.; launch, June 17th. 

CATERINO, steel screw steamer; built by W. Gray and Co., 
Limited ; to the order of Furness, Withy and Co., Limited, of 
West Hartlepool ; dimensions, 358ft. by 50ft. Sin. by 25ft. 6in.; 
engines, triple-expansion, 25in., 40in., 65in. by 42in. stroke ; con- 
structed by the builders ; trial trip, June 22nd. 

NYLAND, turret steamer ; built by William Doxford and Son, 
Limited ; to the order of Messrs. Axel Brostriim and Son, Gothen- 
burg ; dimensions, 331ft. by 484ft. by 24}ft.; to carry 54(0 tons ; 
engines, triple-expansion, 244in. by 40in. by 66in. by 42in. stroke ; 
constructed by the builders ; launch, June 22nd, 1909, 








THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION. — 
We are asked to state that a Committee meeting of this Associa- 
tion will be held at Balfour House, Finsbury-pavement, E.C., on 
Tuesday, the 13th inst., at 2.30. p.m. 

THE BritisH AssocIATION.—The Lord Mayor of Sheffield 
presided over a large and representative meeting of citizens, held 
at the Town Hall, on the 28th ult., when preliminary 
arrangements were made for the visit of the British Association 

which is to hold its annual meetings in Sheffield next year. A 
general committee, numbering about 350, was appointed, from 
which an executive committee was elected. The last visit of the 
British Association to Sheffield was in 1879, 

BoarD OF TRADE EXAMINATION OF ENGINEERS.—The fol’owing 
instructions to examiners and notice to candidates have just been 
issued by the Marine Department of the Board of Trade:—On and 
after January Ist, 1910, the last clause of paragraph 23 (a) of the 
Regulations relating to the Examination of Engineers in the Mer- 

cantile Marine will be cancelled, and the following clauses will be 

substituted therefor :—‘‘ If the candidate has served as an appren- 

tice engineer or as journeyman, under the conditions above 

prescribed, for less than four years, he will be required to make 

up the deficiency or to complete this exe of four years by 

service as engineer at sea on regular watch on the main engines or 

boilers (1) of a foreign-going steamer of not less than 66 nominal 

horse-power, or (2) of a home trade steamer of not less than 66 

nominal horse-power, such service to be counted as equivalent in 

the case of (1) to two-thirds, and in the case of (2) to four-ninths, 

of service as apprentice engineer or as journeyman. Ifthe can- 

didate has not served at all as apprentice engineer or as journey- 

man, he will be required to have served at sea, in lieu thereof, as 

engineer on regular watch on the main engines or boilers, six 

years in a foreign-going steamer of not less than 66 nominal horse- 

power, or nine years in a home trade steamer of not less than 66 

nominal horse-power.” 
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THE OPERATION AND MANAGEMENT OF THE 
PARSONS MARINE STEAM TURBINE AS 
PRACTISED ON THE U.S. 8. CHESTER. 


By Lieutenant A. F. H. YATES, U.S.N., Member.* 
(Concluded from page 670, vol. cvii.) 


‘HE two most essential points in connection with the economical 
operation of the turbine are undoubtedly dry steam and a high 
vacuum. ‘I'he Chester’s boilers furnish a high quality of dry 
steam, and no ill effects from this source are experienced by me, as 
a rule. It has already been mentioned, however, that, with a 
drop in the boiler steam pressure, the quality is affected, and a 
difference in speed is noticed as a result. The effect of the wet 
steam is to cause increased blade friction. Strainers are installed 
above the throttle valves, but their function is principally to 
prevent foreign matter, such as might injure the blades, trom 
entering the turbines. 

As regards a high vacuum, the reason for its importance lies in 
the fact that the steam undergoes agreater range of expansivn in 
the turbines than in the reciprocating engine. The theoretical 
loss due to a drop in the vacuum is usually expressed in terms of 
percentage of increase in the steam consumption. Such figures 
perhaps express the importance of a high vacuum most tritely, 
but it may be expressed also in terms of decrease in speed for the 
same steam-belt pressure. If running under a constant steam-belt 
pressure, al] other conditions, such as wind and sea, being constant, 
as well as the vacuum, the speed will be constant. If, however, 
the vacuum drops, a perceptible drop in the speed will follow. 1 
might say, roughly, that for lin, drop of vacuum on the Chester 
her speed will drop off half a knot. Vacuum being such an im- 
portant matter, it is well to have an accurate gauge on it. The 
regular standard type of vacuum gauge is supplied the Chester, 
and also mercury columns. Perfect reliance cavnot be placed in 
them, however, and it is thought that the use of a thermo 
meter at the exhaust end of the low-pressure turbine would be a 
valuable accessory. Several degrees change in temperature would 
represent about }.n. of mercury, so that coarse and fine readings 
could be obtained at this point, which is really where the high 
vacuum is desired. 

The provisions made for the utilisation of auxiliary exhaust 
steam in the turbines has already been referred to above. There 
are many different conditions under which the auxiliary exhaust 
steam might be used, sometimes in one place and sometimes in 
another, depending upon tbe relative pressure conditions, The 
advantage to be derived should, however, be determined before 
it is used. Under some circumstances, as will be shown later, the 
auxiliary exhaust is drawn off to feed the gland system. Then, 
again, it may be used in the feed heaters. If it is used for these 
purposes there are not many occasions where it will be found 
sufficiently plentiful for additional use in any of the turbines 
Therein lies a question as to whether greater benefit is derived 
from its use in the feed heater or in the turbine. I am hardly 
prepared to speak authoritatively in reply thereto. Benefit is 
derived in each case. Conditions have been noticed on the Chester 
where its application to the turbines resulted in a half knot 
increase in speed ; whereas, on the other hand, its use in the feed 
heaters would have provided feed-water of a temperature of 
230 deg. Fah. or 240deg. Fah. Occasionally a surplus, when 
using it in the feed heaters, is drawn off in the turbines, Special 
tests along these lines would be of great interest, but I am 
inclined to the belief that slightly more advantage would be found 
in the use of the steam in the turbines. On some recent runs the 
auxiliary exhaust steam was used in the feed heaters only to the 
extent of keeping the feed-water at a temperature of 180 deg. 
Fah., and the surplus was used in the low-pressure turbines. 
There is no advantage claimed for this division in its use. The 
fire-rooms had been used to having its full benefit in the feed 
water on most all previous occasions, and on these runs it was 
thought best to let them down easy merely to avoid misunder- 
standings in that part of the department. Management of the 
situation thus proved very satisfactory. When running it into 
the turbines the dynamo engines may with economy be run open 
to the back-pressure line, but as a rule a separate condenser is 
used for that plant. 

The gland system on the turbines is one which requires more or 
less constant attention. As installed on the Chester it consists of 
a main pipe, which passes the entire length of the two engine- 
rooms, forward and after. Branch pipes connect it with each 
gland of all the turbines, twelve in all. The only valves in the 
system are on the main pipe. There are two cut-out valves, one 
to isolate the portions of the main pipe which lie in the respective 
engine-rooms, to permit of independent management, and one to 
isolate the extreme end of tne main pipe which lies abreast the 
cruising turbines. Neither valve is ever closed, as the gland 
system is worked as one unit, and independent ag t in 
the two engine-rooms not attempted ; the one for isolating the 
cruising turbine gland system would only be used in the event of 
those turbines being disconnected from the main shafts. There 
is, therefore, free communication in the system between all 
glands. The only other valves are one in each engine-room for 
the admission of auxiliary exhaust steam to the main pipe, and a 
valve in a branch pipe to the condenser with which to relieve any 
excessive pressure on the system. In order to thoroughly under- 
stand the management of the system one must first have a clear 
understanding of the functions of the glands, especially as these 
functions are dependent upon existing conditions. ‘I'he steam 
gland is, of course, the counterpart of the stuffing-box on the 
reciprocating engine, and is intended to prevent leaks. Where a 
turbine is under a steam pressure above that of the atmosphere 
the function of the gland is to prevent the leakage of the steam 
into the atmosphere, most naturally. On the other hand, part of 
the turbines are always running under pressure below that of the 
atmosphere, The initial-stage turbine must always come under 
the first class, whereas, as the steam takes its course through the 
successive turbines, some of the latter come under the second 
class. How many there are of the one and how many of the other 
depends upon conditions, but the fact remains that, while some of 
the glands tend to blow steam, others tend to suck air, The 
amount of steam leakage from glands under internal pressure 
depends i the efficiency of the same and cannot be entirely 
avoided. The effect of the leakage of air through the others into 
the turbine will be noticed by adrop in the vacuum. As was 
stated above, the _ are all in free internal communication 
through the gland-system piping, so the leak-off steam from 
glands under internal pressure finds its way to the other glands 
and has the effect of sealing them against air leakage. Some of 
the steam leakage enters the atmosphere, but that cannot be 
avoided with the type of gland fitted. The amount of leak-off 
steam which enters the system is not always sufficient to seal the 
other glands, and in such cases auxiliary exhaust steam must be 
used in addition. On the other hand, the leak-off steam is, under 
some conditions, excessive, and it is then that the gland relief 
valve is opened to draw off the surplus to the condenser. About 
one — steam pressure per gauge is ordinarily used on the 
gland system with good results, 

In view of the high speed at which the shafts revolve, a constant 
and vigilant watch must at all times be kept on the bearings and 
on the oil system. Once a bearing becomes warm, as a result of 
abnormal conditions, it expands, becomes hot, and burns almost 
instantaneously. Experience has taught the necessity for the 
quickest possible action in such cases by promptly slowing down 
or stopping, increasing the oil supply and pressure and the water 
supply to the oil-cooling surface. Care of the bearings and of the 
oil service equals in importance the skilful warming up of the 
turbines for service. Several hot thrust bearings have been experi- 
enced on the Chester, and in all cases they have been due to 








* From the Journal of the American Society of Naval Engineers, 








In two recent cases 


faulty lubrication in one form or another, 
they were the result of too close adjustment of float, which, of 


course, left too limited an oil clearance. In one of these cases it 
had not been expected, and, indeed, was only discovered npon the 
occasion of an overhauling shortly afterwards. ‘Then the scorched 
appearance of the bearing gave testimony. ‘This was an extremely 
mild case, however, or its occurrence could not possibly have been 
overlooked. In the other case I detected the bearing myself, first 
smelling burning oil. I was standing within 2ft. of the thrust 
bearing, and reached out with my hand to open a small flap door 
in its casing. Befure my hand had touched it, the smoke poured 
out in a cloud. The turbine was slowed down, and a temporary 
adjustment of float effected, as insufficient float was at once 
known to be the cause of the accident in this particular case. In 
other cases it was found to be due to rust and corrosion in the 
thrust, this in turn being a result of water in the oil. At the 
same time, considerable dirt, was found in the oi] system, and the 
oil had become in a condition of questionable efficiency. The 
main bearing journals are so constructed that, in the event of the 
babbitt melting. certain raised portions of the brass will take the 
weight of the shaft during the time necessary to slow down and 
stop. This is in order to save the stripping cf the blades, which 
otherwise would be a natural consequence. The use of the hose 
on the bearing casing when a hot bearing develops is a useless 
alternative, though after the turbine is stopped it can do no harm 
to reduce the temperature. Sight glasses are fitted in all of the 
branch discharge pipes from bearings, and a glance at these shows 
whether or not the flow of oil is normal. Thermometers are also 
fitted at these pvints, and the temperature of the oil discharged 
from each bearing is readi'y observed. Care should be taken to 
see that the stems of all thermometers extend toa point where the 
oil washes over them, so their readings will really represent the 
temperature of the oil proper. The oilers in making their rounds 
should not be guided entirely by these devices, but should feel 
each bearing with the hand. In the tropics the oil gets thin, and 
all bearing temperatures rise. ‘They have ranged between 
110 deg. Fah. and 115 deg. Fah., whereas under ordinary condi- 
tions they run from 100 deg. Fah. to 105 deg. Fah. The oil first 
used on the Chester was of the brand used by the builders of the 
ship, but shortly afterwards the Government made an annual con- 
tract for turbine oil of a different brand, and since that time the 
latter brand has been in use. Oil of the first brand was used for 
nearly five months, and during that time considerable difficulty 
was experienced. While it was not all attributed to the grade 
of oil, still the brand now used is considered, on the whole, more 
satisfactory. No calculations have been made on the amount of 
oil required for operation, as sufficient time has not lapsed since 
the remedying of certain difficulties at first experienced, but the 
tremendous oil saving with the use of turbines is most apparent. 
On one occasion, early in commission, oil of different grade, in- 
tended for use on auxiliaries, was accidentally placed in the system 
and ruined the oil then in it. This necessitated a cleaning out of 
the system and the replenishing of the supply. Later, water 
appeared in the system in a greater quantity than could be 
accounted for, but this finally ceased, after more frequent atten- 
tion to gravity-return oil tanks. Then, again, much oil was lost 
from the after spring bearings on both inboard shafts, particu- 
larly in the tropics, where the oil was thin, and also at times when 
the ship was much down by the stern. The latter condition 
affected the gravity return of the oil to the tanks. Independent 
return pipes are now installed from these bearings, and but little 
loss has taken place to date. The first oil seemed to change 
colour after a short time in use, and had to be renewed at 
frequent intervals. It finally became soapy and white, and 
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the whole system was boiled out with steam and water before 
the new brand of oil was tried. A precaution that should be 
observed is the daily inspection of the gravity return oil tanks 
when in port for the presence of grit, dirt, or an excessive amount 
of water. The water can be drawn off, but if it is excessive 
steps should at once be taken to ascertain where it comes from. 
It should not come from the coolers, on account of the oil pres- 
sure being greater than the water pressure, but this is one place 
that should at least be inspected. Another place is in the water 
jackets on the spring bearings. ‘he water should, of course, be 
tasted first to determine whether salt or fresh. It is surprising 
how much water may be expected from sweating. Reference is 
invited to Figs. 7 and 8. 

The measure of horse-power is determined by the use of a 
torsion meter, one of the Denny and Johnson type having been 
used on the Chester. There is little need for such an instru- 
ment in service, and the one now installed is only for use during 
the special trials being conducted for information as to the rela- 
tive merits of the types of machinery on the three scout cruisers. 
The torsion of the shaft over a certain length is shown by this 
instrument, and, the shaft having been calibrated previous to in- 
stallation, the brake horse-power is determined by a formula 
covering the principle involved. 

The marked effects of cavitation supposed to exist when high 
power is reached exist more in fancy than in fact. The second 
standardisation trial of the Chester conclusively proved that she 
had made all speeds that had ever been claimed for her. The 
efficiency of the propellers falls off at the higher speeds, but not 
to an alarming extent, and no evidence of their breaking down or 
of erratic behaviour has ever been detected. New propellers of 
even greater disc area are to be fitted later, and slightly greater 
speed is expected. 

My remarks on operation must be brought to a close after 
mention of the following points to be observed when securing the 
turbines after coming to anchor. Steam should be tightly shut off 
the glands and off the vacuum augmenters. Special precautio.s 
should be taken to see that water service is kept on the vacuum 
augmenter condensers, however, and the main air and circulating 
pumps should be run for about three hours after steam is shut 
off the turbines. The latter is necessary, as hot vapour remains 
in the turbines and develops for a considerable time after the 
steam and water has been drained out, and the condensers might 
be damaged if secured too early, even after securing condensation 
continues for a considerable length of time, for the turbines 
remain more or less warm from twelve to twenty-four hours, de- 
pending on the surrounding temperature. 

The adjustment of dummy clearances.—The clearance between the 
dummy piston and the dummy rings is a direct gauge on the leak- 
age of steam from the steam belt. Fig. 4 roughly illustrates how 
the dummy rings are fitted to the dummy casing and how the 
serrated faces on the dummy piston revolve in close proximity to 
the sharp edges of these rings, The importance of preserving a 
fine adjustment of this clearance as regards the prevention of leak- 
age is apparent. Likewise, the adjustment must not be too fine 
or the dummy rings would be stripped and the turbine put out of 
commission, Further reference is invited to Fig. 5, which 
shows the relative location of these parts to the other parts 
of the turbine. The adjustment of these clearances, when 





necessary, is accomplished through the adjustment of the lower 
and upper halves of the thrust blocks, primarily of the former. 
Fig. 4 illustrates this to some extent, while Fig. 6 shows a top-view 
plan of the lower half of a thrust block. The position of the lower 
half of the thrust block is fixed by the brass half rings, which are 
fitted around it in recesses, These rings are called keep rings, and 
the forward one of the two is the one of vital importance, as the 
after ring is merely put in to make up for the slack and need not 
be a fit closer than to a few thousandths of an inch. Tho 
thickness of the forward ring marks the limit of the forward 
movement of the lower half of the thrust block, which, in turn, 
limits the forward movement of the shaft itself, and in consequence 
of the latter the limit is established of minimum clearance between 
dummy and dummy rings. The upper half of the thrust block is 
contained in a casing which is bolted to the casing in which the 
lower half is contained. The bolt holes are oval in shape to 
permit of fore-and-aft adjustment of this upper casing before 
firmly bolting the two together, The adjustment of the upper 
thrust block is for the purpose of allowing for float. By this is 
meant the amount of clearance in the thrust bearing for 
lubrication. In th: Parsons turbine the lower half of the thrust 
block takes only the propeller thrust. The upper half is intended 
to take the steam thrust only. The turbines are designed to be 
steam balanced the end thrust on the rotor and the unbalanced 
thrust on the blades both resulting from the steam pressure, 
which acts in the opposite direction to the propeller thrust, being 
so calculated for in designing as to balance the latter at practically 
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all speeds. Perfect equilibrium is not possible, however, and 
under some pressure conditions the steam pressure preponderates, 
while under others the propeller thrust preponderates. When 
the latter is the case the shaft comes all the way in and the 
lower half of the thrust bleck takes the strain. On the other 
hand, if the steam pressure is greatest the tendency of the shaft is 
to run out and the steam thrust is taken up on the upper half of 
the thrust block. The amount of fore-and-aft play in the bearing 
to accommodate these conditions, and likewise to permit of oil 
clearance, is the float. It must be at least .002in., as that is the 
thickness of a film of oi], and it must not be too great, or it will 
permit of too large a dummy clearance ; whereas the keep-ring 
adjustment of the lower thrust block limits the least clearanve, 
the position in which the upper half of the thrust block is bolted 
limits the greatest clearance. It may be said for the turbines of 
the Chester that a float of about .010in. should be allowed. The 
figure .002in., supposed to represent tbe thickness of a film of oil, 
is known by experience to be entirely too fine a figure for prac- 
tical consideration. It was never used in service, but while 
making an adjustment on one occasion only .002in. float resulted, 
causing the heating of a bearing. As regards the primary adjust- 
ment, that of the lower half of the thrust block for ‘‘ least clear- 
ance,” it must not be made to approach too nearly zero, as wear 
in the lower thrust bearing toa slight extent must be expected, 
and would reduce the clearance to a dangerous figure. The wear 
should really be inappreciable, as the balance feature of the thrust 
minimises the strain on the thrust bearings. The faces of thrust 
collars on the Chester were at one time affected by corrosion, and 
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a few thousandths of an inch reduction in clearance resulted from 
cleaning and stowing them. Twenty-five thousand miles of 
steaming has not affected them except to a few thousandths of 
an inch. 

The dummy clearance is determined by micrometer gauges 
fitted to the casing of each turbine. The device consists of a 
spindle stem, which passes through a stuffing-box in the casing 
and into the turbine—see Fig. 4. The end of the stem is recessed 
on one side to permit of its passing clear of a stop piece. The 
position of the stem in the figure is with the end of the stem 
against the stop piece. A reading of the gauge is taken and the 
stem then turned half around to clear this stop piece. The end is 
next placed against the face of the dummy piston and another 
reading of the gauge taken. This is not considered the proper 
sequence in which to take the readings, however. I personally 
believe that the rule should be followed of taking the first reading 
on the dummy piston face, so that at the conclusion of the second 
reading the end of the micrometer stem will be in its ‘‘secure” 
position. When the reverse order is followed the one who took 
the readings might neglect to pull the micrometer back into its 
‘“ secure” position, and its spindle end would grind on the dummy 
face and burr, perhaps get hot also and bend. Besides, it might 
cause alarm by making a noise which could not immediately be 
accounted for. The difference between the two readings is the 
distance between the face of the dummy and the face of the stop 
piece. A known constant, representing the distance between the 
face of the stop piece and the edge of the first dummy ring, is 
subtracted from the difference between the two readings, and the 
result is the clearance between edge of first ring and face of 
dummy piston. This represents as well the clearances of all the 
dummy rings, as they are all spaced perfectly and at equal inter- 
vals. The two cruising turbines are on No. 2 and No. 3 shafts 
respectively, their part of these shafts having an expansion- 
coupling connection with the remaining part. Owing to the 
nature of this coupling, no propeller thrust is experienced in the 
cruising turbine thrust bearings, and a very slight clearance is 
necessary. The same type of bearing is fitted, however, and 
adjustments made in the same manner. An important point is 
the examination of the ends of micrometer spindles from time to 
time. Burrs may develop and cause inaccurate readings. In- 
accurate readings are also possible if the face of the dummy 
pistons rust and blister. While this is not likely to happen, it 
might, after a long stay in port with the turbines idle. Rust on 
the internal parts of the turbines is insignificant in extent as a 
rule, even after comparatively long rests, and should cause no 
anxiety. 

Different clearances in the same turbine are found for the 
different conditions that exist. As previously explained, the float 
is one reason, accounting as it does for a greatest and least clear- 
ance. The clearances also vary with the temperature. It would 
not be easy to secure greatest and least clearances when the tur- 
bines are cold, but if it were it would be found that they would 
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not agree with those obtained when the turbines were warmed for 
getting under way. Neither would it be found that these limits of 
clearance, could they be obtained under the latter conditions, 
would quite agree with those obtained with the turbines 
thoroughly warmed as when under way. The differences be- 
tween greatest and least in each case would possibly be alike, 
but the greatest clearance would differ slightly from one another 
as would the least clearances. In the construction of the turbine 
provision is made to minimise any such differences, though it is an 
open question whether the means adopted are beneficial. The 
arms of the wheel to which the rotor is secured at its forward end 
are cast hollow and open into a recess in the centre of the shaft, 
this to permit these spaces as well as the hollow shaft to be always 
filled with steam and automatically reguiate the conditions of 
expansion, so that uniform dummy clearances will exist for vary- 
ing conditions of temperature. Finger pieces are fitted with ends 
running in a recess in the shaft—as shown in Fig. 6. These are 
such crude affairs that their use for very fine adjustments would 
be impossible. They are merely alternatives to be used when 
conditions demand. Considerable practice is necessary with the 
micrometer gauge before becoming proficient. The reading 
depends on the touch, and even a difference in reading of .00lin. 
by two different persons must be expected. In taking readings 
under way for certain conditions of pressure and speed one should 
wait until such conditions have become settled. It may take 
several hours before the turbines find their true position, though 
such a long delay in securing readings is only necessary for 
accurate records and knowledge. Adjustment for clearances is 
exceedingly delicate work, and none but the most careful men 
must be allowed any part in it. It should only be undertaken 
when necessary, and should not be necessary except at long 
intervals. It should also be avoided until a thorough confidence 
is had in one’s knowledge of conditions. A careful record should 
be kept of the sizes of keep rings installed and in what position in 
each bearing block. They should have their thicknesses stamped 
on their peripheries. Guide stems with lock nuts are fitted to the 
casings which contain upper-thrust blocks for the purpose of gaug- 
ing the change in position of such casings when regulating the 
float. The nuts on these stems must be handled judiciously or 
they will cause much mischief. Once adjusted, they must be let 
alone. A historical record of changes made in keep rings and of 
alterations in the float should be kept. The best method of 
adjusting the fioat is to pull the spindle in until top and bottom 
bearing surfaces in the bearing are in firm contact, thus leaving 
no float. The guide stems above referred to should then be 
adjusted so that their ends are open by the amount desired for 
fivat, the adjusting nut being properly set to correspond. Then, 
by a stroke of a sledge hammer, the casing containing the upper- 
thrust block can be knocked into position and all holding-down 
nuts set up on and guide-stem locking nuts secured. 

A complete record of micrometer readings should be kept, for 
otherwise a true knowledge of the turbine clearances cannot be 
had. The record to be of real value should show the pressure 
conditions under which the readings were taken. It is well to 
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Fig. 7 


take an occasional set of readings when the turbines are cold, and 
a set should always be taken when the turbines are warm, just 
before they are tried. They should always be in sets, including 
the clearances in all of the turbines. When under way they 
should be taken daily, and with each change of speed, if the new 
speed is to be maintained for sufficient time to warrant it. A 
note-book is recommended for keeping these records, with pages 
arranged in table form. The following suggestion is offered :— 











Date. - A ae ie ee Hes >. As 
™ es = w ala j a 
In. | In. 
; Lb. | Lb. | Lb. | vac, | 2 | vac, 
May lst, 12 Gaugepressure.. 85 22 10 | 23.5 , 1a 
19.9. knots | 
| 
In. In. In. In. In. | In. 
Clearance .. .009 | .015 | .014 | .021  .0.8 | 28 


While it has nothing to do with dummy clearances and their 
tabulation, it might also be suggested that in the same note-book 
there be kept a record of bridge-gauge measurements on journal 
bearings in the following form :— 

April ~~ 08. Oct. 1st, 08. April Ist, ’09. 


























H.P.C. forward bearing .. 
after bearing... .. .. .027 

I.P.C. forward bearing .. .. .032 
after bearing.. .. .. .012 leaps 

S.H.P. forward bearing .. .. .038 Seokege 
Ee. 6. ve GP hwwese 

S.L.P. forward bearing Sn wweiesex, “eegoos 
after bearing... .. me” 0. “Aswees 

oN Te cnstr palenieaies Ca ae 
ss “Gsise Gee — > eaeacse — d= “banaue 

Pi.?> tosmepe beer .. .. AB sesese  cosvce 
after bearing .. SS ee oe 

Upkecp.— Successful operaticn of the turbine should be possible 


for an indefinite period and necessitate but the slightest amount 
of work of upkeep. In one year of service, during which the 
turbines have driven the ship 25,000 miles, no repairs have been 
effected on the Chester’s turbines that required more than one 
day’s work, and even these repairs have been very few. The 
large jobs which might become necessary, such as re-blading, 
refitting dummy rings and re-alignment of shafts, need seldom be 
expected if the operation of the turbine is conducted with care. 
The re-alignment of a short length of shafting on the Chester is 
soon to be undertaken, as this particular length, in finding its 
true alignment, wore down its bearings about .005in., and this 
had a detrimental effect on the gland-packing strips, causing 
undue leakage. With a new installation some such incident as 
this must be expected, and it is safe to say that when this repair 
is effected it will last for an almost indefinite period. The ex- 
amination of the turbine internally should not be necessary except 
at very long intervals. It is understood that the British require- 
ments on merchant marine installations call for the opening of 
one pair of the Mauretania’s turbines annually. I had the plea- 
sure of attending the acceptance trials of the turbine steamer 
Camden, built by the Bath Ironworks, Bath, Maine, for the 
Eastern Steamship Company, and became familiar with her tur- 
bines in that way. Her trials were held in May, 1907, and she 


was placed in service a few days after the trials and remained 





on her route through the summer and fall. She was laid up for | was raised to its original height, but the shaft did not again move, 


the winter at the Bath Ironworks, and in the spring her turbine 
casings were lifted. There was a small amount of core sand and 
light dust found, but it had done no harm and might almost as 
well have been left undisturbed. The blading was intact and 
the rust appearance was too slight to be worthy of mention. The 
writer can hardly agree with a statement read by him in a text- 


book which, in barely touching upon turbine matters, gave the | 


impression that it was necessary to lift the top casings once 
in three months in order to clear the blades of red lead, Xc., 
despite the steam strainers. The steam strainers of the 


| 
| 
| 
| 
} 
| 
| 
} 


main turbines of the Chester were examined before her recent | 


twenty-four-hour full-power endurance trial and were in per- 
fect condition. Not having been examined before during her 
one year in commission, an especially careful examination was 
made. No doubt the top casings should be lifted after the 


The shaft before this had been revolving about 100 revolutions per 
minute, which, while it does not represent much power, is 
sufficient to give the ship motion. In this connection it might be 
mentioned that idle shafts will drag at a number of revolutions per 
minute equal to about 50 per cent. of the revolutions per minute 
of the shafts under steam. 

The propellers should be very carefully guarded so as not to be 
struck and deformed. Slight deformation iu turbine propellers 
have a marked effect. Whenever they are examined special pains 
should be taken to repair any defects of this nature. 

Personnel,—No good opportunity has been had to make fair 
comparison of the relative demands of the two types of machinery, 
turbine and reciprocating, in this respect, but there is believed to 
be no very great difference. There should be a saving in the 
number of oilers required at high powers on turbine vessels, but at 
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turbines have been first tried, and this is usually done in our 
Navy on the ovcasion of the post-trial examination by the Board 
of Inspection. Owing to the liberal amount of head room usually 


found in turbine engine-rooms, the facilities for lifting these top | 


casings makes it no very difficult operation. Indeed, the breaking 
and re-making of joints and tearing away and replacing of lagging 
is the greater part of the work. Turbine builders, wmle engaged 
at installing, with their facilities at hand and their men in train- 
ing, think nothing of lifting and replacing a top casing on the same 
day. The large surface joints between the two casings of the 
Chester’s turbines are all made up with a preparation called man- 
ganesite. It comes in the form of bricks, and is broken up and 
mixed with raw oil. It then resembles graphite in a sticky form. 
It proves very efficient for joints of this nature. Oaly in one small 
place has it blown out, and, while uhis will eventually necessitate 
the re-making of the joint, the leak has been stopped thus far by 
the application of rust cement. The leak referred to is in a very 
awkward place, near a gland-casing joint. The result is that the 
gland-casing joint has been affected and it has had to be re-made 
on several occasions. After re-making this gland joint the turbine 
was put under heavy pressure, its exhaust valve being securely 
closed. It can thus be seen that a perfect test was practicable 
without the turbine turning over to the slightest degree. 

lt is perhaps wise to examine the main bearing journals about 
every six months after commissioniug and check them up with 
their original positions. For this purpose bridge gauges are 
supplied. They are spans which are bolted firmly to the bearing 
casing and have acentre point. Between this centre point and 
the journal the height is measured. Records of these should be 
kept whenever such examinations are made. The first examina- 
tion may be expected to show the bearing to be down not more 
than one or two-thousandths of an inch below original heights. 
The next examination should really not be necessary sooner than 
a year. With one or two exceptions, the bearings of the Chester 
are in almost their original positions, 

For some unknown reason I conceived a notion before beginning 
active operations with the turbine that my troubles would be 
mostly with the glands. Such, however, has not been the case. 
Still these devices must meet with their share of criticism. They 
are, no doubt, the only practical solution to the problem involved, 
on account of the high surface speed at which the shafts revolve, 
but they do leak an abnormal amount of steam, and improvement 
in them must be looked for. They are packed by strips bedded 
on the one side into the shaft and on the opposite side into the 
gland sleeves. The thin edges of these strips just clear the 
opposite member. Snap rings are fitted at the outer end of each 
giand box, in addition, to prevent the leakage into the atmosphere 
of such steam as may wire-draw past the packing strips. My 
notion was that these snap rings would break and need frequent 
renewal, but no such need has ever developed and is no lunger 
expected. On rare occasions a click, click, click, has been heard 
in the gland box, caused by these snap rings not having found 
their running position promptly, but it would die avay ina couple 
of minutes and never recur, ‘I'hese rings run loose in slots, tightly 
fitting, and are so cut that they can be spread and passed over the 
thrust and gland collars to be put in place. In connection with 
the re-alignment of the short length of shaft previously referred to, 
the fitting of new packing strips in the glands will be necessary. 
The effect of wear-down of the bearings in question was to cause 


the gland-packing strips in the glands to wear down their edges. | 


This naturally reduces the efficiency of the gland and causes undue 
leakage through the same. 
very neat job, as a wearing fit must be made. On the Curtis tur- 
bine these glands are made tight by rings of carbon, the rings 
being made up of several sectors, each of the sectors being held 
fairly tight against the shaft by flat springs. Between the succes- 
sive rings fitted a steam seal 1s applied. 
quite successful, but is not considered suited to use with Parsons’ 
turbines on account of the friction due to high surface speeds. 


The re-packing of this gland will be a | 


lower powers the same numbers would serve both types. As 
regards machinists, there should be more demand for them 
around reciprocating engines, as more overhauling is undoubtedly 
necessary. As regards the type of machinists, the most skilled 
hands should, of course, be selected for service with the turbine, 
for such work as is necessary is of a delicate nature. 








CATALOGUES. 





THE SANiTAS ELECTRICAL CoMPANY, Limited, 61, New Caven- 
dish-street, W.—This is a supplementary catalogue of some forty 
pages devoted to electrical lamps for surgical purposes. 

Hott AND WILLETTs, Lion Works, Cradley Heath.—In com- 
memoration of the completion of this firm’s forty-first year of 
trading an excellently illustrated calendar has been published. 

THE DaimMLER Motor Company, Limited, Daimler Works, 
Coventry. This company has just issued a well got up booklet 
which deals with Daimler successes during the seasons 1907 to 1908. 
It is full of interesting information and excellent illustrations. 

T. W. BroapBent, Limited, Victoria Electrical Works, East 
Parade, Huddersfield.—A leaflet from this company has reference 
to its D type continuous-curreat dynamos, F type shunt regu- 
lators, and S type switches, Illustrations, prices, and other 
particulars are given. 

W. H. PALFREYMAN AND Co., 17, Goree-Piazzas, Liverpool. 

‘* Hints about Casehardening ” is the title of a little booklet 
received from this company. It contains particulars concerning 
and instructions for using the company’s hydro-carbonated bone 
black for hardening, annealing, and colouring iron and steel. 

SIEMENS BROTHERS AND Co,, Limited, Caxton House, West- 
minster, S.W.—-Pamphblet No. 522 has been sent to us by this 
company. It deals with the Siemens electric revolution indicator. 
This apparatus is used for indicating the speed in revolutions = 
minute of an engine or other shaft at positions situated at a dis- 
tance from the shaft. 

H. W. Warp AND Co.,, Limited, Lionel-street, Birmingham. 
A new pocket catalogue dealing with machine toois has just been 
issued by this company. It deals with boring machines, lathes 
of various types, drilling machines, grinding machines, milling 

hines, shaping &c. The catalogue is well illustrated, 
and each illustration is accompanied by a specification. 

THE British MANNESMANN TUBE ComPANY, Limited, Salisbury 
House, London-wall, E.C.—A booklet to hand from this company 
contains a large number of testimonials relating to the advantages 
and economies connected with the use of weldless steel spigot and 
faucet tubes. We have also received a pamphlet which describes 
the special features of these tubes and gives full particulars 
relating to them. 

Ex.iott BroTHERS, 36, Leicester-square, London, W.C.—From 
this company we have received a tasteful little booklet dealing 
with micrometers, A point about these micrometers worthy of 
mention is that a special arrangement of the figures round the 
measuring head has been adopted, so that each division is num- 
bered, thus enabling the micrometer to be very easily read. 
Prices are included in the booklet. 

MARSHALL, Sons AND Co,, Limited, Britannia 





Ironworks, 


| Gainsborough.--We have received a well illustrated little pub- 


This type of gland is | 


The leakage of steam through the glands and into the engine- 


room not only means the loss of steam but the tilling of the engine- 
rooms with dampness as well. This dampness is most disagreeable 
to the personne! and hasa bad effect on laggiug, pipe covering, 
decks overhead, &c. For this reason good ventilation is of the 
utmost importance, The turbines make a hotter engine-room than 
a reciprocating engine-room, but when the air is laden with 
moisture in addition the effect is doubly severe. 

Throttle valves must be a tight fit at all times. The turbine 


being so well balanced, turns its shaft on the slightest provocation, | 


and a leaky throttle valve becomes a serious nuisance. Valves of 


the double-poppet type are hard to keep in perfect adjustment, | 


though this is considered as partly due to faulty construction. If 
they were made up of different materials, having different 
coefficients of expansion, it is believed that this difficulty would be 
obviated. The turning over of the shafts when at anchor, or when 
the ship is stopped, cannot be tolerated, yet this is very apt to 
happen. To illustrate how readily they revolve, on an occasion for 
trying the turbines preparatory to getting under way the starboard 
high-pressure turbine was turned over slow ahead and the throttle 
valve then closed hand-tight. The shaft continued to revolve and 
the valve was closed tightly with a wrench. Still the shaft kept in 
motion and at the same speed. This continued for five or ten 
minutes, until finally the vacuum, which was 29in., was broken 








down to more nearly 20in, The shaftthen stopped. The vacuum 





lication from this company which has reference to the ‘‘ Mar- 
shall” oil motor. Views of the company’s shops are given, 
while other illustrations show the Marshall oil motor in various 
kinds of agricultural service. At the end of the pamphlet a 
60 brake horse-power oil tractor is dealt with. 

TANGYES LIMITED, Cornwall Works, Birmingham.—List No, 128 
has reached us. It has reference to the company’s new pump, the 
**Tan-Gyro.” This pump is an entirely new pattern, and we are 
informed that it is designed to give a high efficiency over a wide 
fluctuation of duty. It is particularly suitable for irrigation, feed- 
ing canals, sewage works, empty.ng docks, &c. Price list No, 321 
gives prices for all the different types and sizes of these pumps. 

THE BusINgEss STATISTICS PUBLISHING ComMPANY, Limited, 12, 
James-street, Cardiff._From this company we have received a 
new railway map of the South Wales steam-coal district. Hach 
railway line is shown in a different colour, and the positions of all 
collieries and fuel works are indicated. Weare informed that the 
map has been brought right up to date, and includes the various 
proposals of the 1909 sessions which are now engaging the atten» 
tion of the House of Lords Committee. 

Morris AND ListTER, Carlton Works, Lockhurst-lane, Coventry. 
—List No. 14 has reached us. It deals with the ‘‘ Bruston” auto- 
matic transformer switch, which has been introduced to add to the 
economy obtained with metallic filament lamp installations. 
The no-load losses of the auto-transformers, it is pointed out, 
although small, add up to an appreciable amount during the hours 
when the lamps are notin use. ‘This switch automatically cuts out 
the transformer at times of no load, and connects it in circuit again 
when a lamp is switched on, Thus the cost of the no-load losses 
is saved, 
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THE IRON, COAL, AND GENERAL rs Hematites. 


OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The New Half-year. 

THE new half-year opens rather quietly with the works 
moderately engaged, and with traders generally waiting for the 
July quarterly meeting (which is to be held on the 8th inst.) in 
the hope of being able at that gathering to book further orders. 
Doubtless a certain amount of new business will be forthcoming on 
that occasion as usual, but it is hardly likely to be of much extent. 
The continued good accounts from the United States are still 
having a favourable influence, 


Structural Steel. 

Makers of constructional steel are fairly busy in satisfac- 
tion of engineering requirements, and are able to keep up quotations 
at recent figures. Girder plates are quoted £5 15s. to £5 17s. 6d.; 
boiler plates, £7 ; mild steel bars, £6 7s. 6d. to £6 17s. 6d.; 
angles, £5 10s. to £5 15s. There is a fair amount of work on hand 
for boiler plates, which are quoted £7. 


Semi-finished Steel. 

The Midland output of semi-finished steel has lately been 
considerably enlarged, although it is said that concessions have 
had to be made to secure business. Meanwhile Bessemer sheet 
bars are quoted nominally £4 12s, 6d., with Siemens £4 15s. 


Manufactured Iron. 

The marked bar makers are expecting the renewal of con- 
tracts at the forthcoming quarterly meeting. They have lately 
been fairly well engaged and are quoting £8, with £8 12s. 6d. for 
Earl Dudley's brand, There is a moderate demand for hoop iron 
at £6 17s. 6d., while gas strip is quiet at £6 5s, to £6 7s. 6d. 
— sheets are quoted at £12 10s., with a good foreign 
demand, 


Pig Iron. 

There is, as usual, not much business passing at the close 
of the half-year, but more is expected shortly, and meanwhile 
quotations are maintained at the following levels :—NStaffordshire 
cormmon, 46s.; part-mine, 48s. to 49s. 6d.; best all-mine, 80s. to 
Sls.: cold blast, 110s.; Northamptonshire, 463. to 47s.; Derby- 
shire, 47s, 6d. to 48s. 6d.; and North Staffordshire, 49s, to 50s. 


The Late Mr. Alderman Williams, of Wednesbury. 


Great regret is expressed in the Midlands at the death, on 
June 28th, at his residence, Brunswick House, Wednesbury, at the 
advanced age of 92, of A'derman Richard Williams. He had 
retired about eighteen years before his death, but prior to then he 
was for the long period of forty-seven years a well-known engineer, 
having been throughout that time - from 1844 to 1891—associated 
in various capacities, including general manager and director, with 
the business latterly known as the Patent Shaft and <Axletree 
Company. For thirty years he was connected with the old Local 
Board, and was then elected the town’s first mayor. He held 
many public offices. He was a Justice of the Peace, both for the 
county of Stafford and for the borough of Wednesbury. He was 
also a member of the South Staffordshire Mines Drainage 
Commissioners and of other bodies. He was one of the oldest 
members of the lastitute of Mechanical Engineers and of the Iron 
and Steel Institute. He was born in 1817, his father being a civil 
engineer in Liverpool. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, Wednesday, 


The Tone in Pig Iron. 

THE opening of July has brought no note of improvement 
in pig iron. On the Manchester Iron Exchange on Tuesday, 
although the attendance was good, though perhaps not up to the 
average, there was an absence of important buyers. It was stated 
that many founders were buying ‘‘ scrap,” which serves their pur- 
pose quite as well as hematite, at prices below No. 3 foundry. 
There was no reason to doubt this, as inquiries showed that many 
travellers had returned with very bare order books, as compared 
with previous weeks. Still, there should bea consumptive inquiry 
in view of low stocks, but buyers hold off in the expectation of still 
lower prices ruling. So far as English brands were concerned we 
heard of littie or no change, although Middlesbrough was flat, and 
Scotch, with the exception of Gartsherrie, was in buyers’ favour. 
Forge iron was a shade weaker. Hematite ruled firm, but there 
was not much being done on the spot. 


Finished Iron and Steel. 
The feeling was decidedly quiet, but makers made no con- 
cessions for new business. 


Copper. 

The recentreductions have been followed by some recovery 
in tubes, say 3d. per lb., but there was scarcely enough business 
passiog to test prices, Sheets were unchanged. Tough ingot 
lower. 


Lead and Tin. 
Sheet lead was advanced 15s, ver ton. Tin: English 
ingots were a shade lower. 


Quotations. 

Lincolnshire No. 3 foundry, 52s, to 52s. 6d.; Stafford- 
shire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 53s,; Middles- 
brough, open brands, 57s. 7d. Scotch: Gartsherrie, 58s.; Glen- 
garnock, 57s. 6d.; Eglinton, 57s.; Dalmellington, 57s., delivered 
Manchester; West Coast hematite, 58s.; East Coast ditto, 
55s. 6d., both f.o.t. Delivered Heysham: (artsherrie, 56s.; 
Glengarnock, 553. 6d.; Ezlinton, 553.; Dalmellington, 55s. De- 
livered Preston: Gartsherrie, 57s.; Glengarnock, 56s. 6d.; Eglin- 
ton, 56s.; Dalmellington, 56s. Finished iron: Bars, £6 10s.; 
hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s. 
Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to 
£7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, £7 23. 6d.; plates 
for tank, girder, and bridge work, £6 to £6 5s,; English billets, 
£4 10s. to £4 15s.; foreign ditto, £4 2s. 6d. to £4 5s.; cold drawn 
steel, £9 5s. to £9 10s. Copper: Sheets, £73; tough ingot, 
£61 10s.; best selected, £62 10s. per ton; copper tubes, 8]d.; 
brass tubes, 6id.; condenser, 7d.; rolled brass, 6}d.; brass wire, 
6}d.; brass turning rods, 6fd.; yellow metal, 64d. to 6]d. 
per lb. Sheet lead, £17 15s. per ton. English tin ingots, 
£130 103. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
about an average one, but the greatest uncertainty prevailed as 
to the future, and sellers were not anxious, while buyers were. 
The Eight Hours Act is not regarded with much suspicion in 
Lancashire, and already several collieries have fallen in with the 
new régime. How it will act remains to be seen, especially with 
the overplus on the sixty hours per week. So far, there has been 
no difficulty here. There was a betterinquiry for best house coal, 
but common sorts were neglected. In any case prices were well 
maintained, and for forward delivery higher figures were re- 
ported, 





BARROW-IN-FURNESS, Thursday. 


There is no improvement in the demand for hematite 
iron, but the market is steady, and the run of orders is sufficient 
to consume the production of the twenty-six furnaces in blast. 
The home demand is not large, because steel makers are not 
requiring so much iron as when they are well off for orders, but 
there is a better trade on continental account, and the business being 
done with the Colonies shows expansion, but on American account 
there is no trade at all, although occasional inquiries are coming 
to hand. Makers generally speaking are fairly supplied with 
orders, but they have been expecting for some time past that the 
market would improve, and they have been getting additional fur- 
naces ready for blast so soon as there is a chance of selling more 
iron. The sales of special hematites are well maintained, and in- 
quiries are coming to hand from a variety of sources for high- 
graded specifications of metal which are being sold at from 60s. to 
6is. 6d. per ton net f.o.b., according to quality, while ordinary 
mixed Bessemer numbers are at 58s., and warrant sellers at 
57s. 14d. net cash. Makers of ferro-manganese are selling a fairly 
good tonnage of this metal to both home and foreign buyers, 
and it is probable this trade will grow. Syiegeleisen is in mode- 
rate request, and some stocks are held. Scrap iron is in small 
demand, and there is much of it made in this district. Purchasers 
are mainly to be found in South Wales. Only a small trade is 
being done in charcoal iron, but then the production of this valu- 
able metal is not large. Prices range at about £7 10s. per ton. 
In iron ore the trade shows very little life, and raisers are not 
doing much business except with local smelters. There are fairly 
large deliveries by shipping from the mines at Hodbarrow for use 
by smelters in the South Wales and Scotch districts. Prices are 
steady at 17s. 6d. to 11s. per ton for best and ordinary classes net 
at mines. Some large cargoes of foreign ores are expected in the 
next few weeks, 


Steel. 

There is a moderate demand for steel rails, and makers 
are on the Jook out for one or two large orders on Coloniai account 
which are likely to be placed in this country. In merchant steel 
the demand is quiet. Shipbuilders are not in a position to order 
much material. The plate mills at Barrow have been at a stand- 
still for about fourteen months, and it would be impossible to work 
them at a profit at present prices, and particularly so as there 
would be no chance of running them regularly with so small a 
demand as exists at present. F 


Shipbuilding and Engineering. 

Work in the shipbuilding trades at Barrow is quiet, and 
inquiries for ordinary mercantile tonnage are very few. There 
are, however, prospects of orders for warships, especially on 
foreign account, but these sort of orders are very slow to move, 
The chances are, however, that some important orders of this sort 
will be placed later on in the year. Engineers are gradually get- 
ting busier in gun mountings. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 11,494 tons—iron 4610 tons and steel 6884 tons 
—as against 6840 tons for the corresponding period of last year, 
an increase of 4654 tons. For the year to date the shipments 
aggregate at 300,614 tons, against 250,583 for the corresponding 
period of last year, an inccease of 50,031 tons, Coal and coke 
represent moderate trades, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Eight Hours Act. 

Tus Act came into force on the Ist inst. Up to the pre- 
sent all the relations between the masters and men in the York- 
shire coalfield have been of the most amicable character. Both 
sides have recognised difficulties in bringing the Act into opera- 
tion. At the same time, they have shown the most friendly spirit 
with a view to smooth down the rough places, and work com- 
mences with every desire on the part of employers and employed 
to give the Act a fair trial. Some points which were under dis- 
cussion have been waived as not being immediately determinable, 
and settlement of these will come after a little working experience 
of the new statute. It seems to be impressed upon masters and 
men alike that two shifts of working will have to be established. 
Of course, at the present time there are not sufficient men to work 
the two shifts as largely as the single shift, even if the trade 
demand allowed, and, therefore, some adjustment will be required 
of the men on the alternate shifts. The adjustments which may 
be necessary will no doubt temporarily raise the cost of getting 
the coal, and this in turn will probably have its influence on prices. 


The Coal Trade. 

The most active feature is the shipping trade. For the 
week ending June 22nd—the latest date available—the exports 
of coal from Hull amounted to 109,883 tons, compared with 
78,229 tons for the corresponding week of last year. Quotations 
in the open market are maintained at 9s. per ton, which is 6d. per 
ton above the contract rate. Steam nuts are also in considerable 
request. In house coal the demand is fairly good, considering the 
advanced season of the year. Best Barnsley, at the pit, com- 
mands from 11s. 6d. to 13s. per ton ; secondary descriptions from 
10s. 6d. tolls. 6d. per ton. Gas fuels are being satisfactorily 
called for, and a disposition is evident to lay down heavy stocks. 
The contracts being arranged continue on the basis of 6d. per ton 
under last year’s prices. 


Small Coal and Coke. 

The demand for Lancashire, so far as we can learn, is not 
aff cted at present by the proposed limitation of the mills, and 
continues normal, qualities for the cotton and woollen districts 
still fetching from 4s. 6d. to 5s. 6d. per ton, A fair business is re- 
ported in coke, best washed remaining at 103. 6d. to lls. per ton ; 
unwashed, 10s. to 10s. 6d. per ton. 


The Iron Trade. 

Owing to the prevalence of stock-taking at this time of 
the year, the pig iron market is in a qniescent condition, makers 
not pressing sales, and buyers not requiring deliveries. The 
hopeful feeling still keeps prices fairly tirm. Hematites, West 
Coast, 68s. to 69s. per ton ; East Cuast, 64s. to 65s. per ton, both 
less 24 per cent., delivered in Shetfield and Rotherham, Lincoln- 
shire, No. 3 foundry, 50s. per ton; No. 4 foundry, 49s. per ton ; 
No. 4 forge, 49s. per ton; No. 5 forge, mottled and white, 49s. 
per ton; basic, 50s 6d. per ton. Derbyshire, No. 3 foundry, 50s. 
per ton ; No. 4 forge, 49s. per ton. Linco:nshire and Derbyshire 
iron net, delivered in Sheffield and Rotherham. Bar iron, £6 10s. 
per ton ; hoops, £7 103. per ton ; sheets, £8 10s. per ton. 


The Heavy and Light Industries, 

We cannot hear of any distinct improvement as regards 
Sheffield trade generally. The general engineering departments 
are quiet. Steel manufacturers are but inadequately employed. 
The United States demand has been rather a gratifying feature 
of the export business, but that is stated to be scarcely so pro- 
nounced as it was. The forgings for the machinery of the two 
new Dreadnoughts being built in private yards have been, as we 
anticipated, for the most part placed in Sheffield. In the marine 
and railway materia] manufactures the situation remains pretty 
much as previously reported. The prospects of revival are not 
more apparent than they have been of late, though here, as in the 





iron trade, a hopeful feeling of betterment in the early autumn is 
entertained: In the lighter trades of the city the British 
implement makers afford acceptable orders in machine knives and 
steel parts, which in quantity are quite up to the average of 
previous years, Complaints of Dutch trade are freely heard in the 
cutlery and plating industries, the weather having been an adverse 
factor in the retail trade during the late spring and early summer. 
Some improvement is reported from distant markets, more 
especially New Zealand, Australia, and Canada. That, however, 
is only slight, but it is expected to get more satisfactory as the 
season advances, 


Sir Charles McLaren on Trade. 

Sir Charles McLaren, Bart., presiding, on the 29th ult., 
at the annual meeting of the shareholders of John Brown and Co., 
Limited, Sheffield, stated that things were bad twelve months ago, 
and he was sorry to say they were bad still. He had seen no evi- 
dence of improvement during the last twelve months, and really 
there was very little evidence of distinct improvement in the 
immediate future. Coal prices were to-day at the lowest point. 
There had been no real improvement in the iron trade, and though 
now and then hopes had been entertained, they did not seem to 
have fructified. He was sorry also to say there was no real 
demand for merchant ships. lf they took almost any ono of the 
particular trades in which they were engaged, they would find 
there had been a reduced output. Take armour-plate ; the net 
amount turned out had been smaller than for some years, but he 
considered that in this department the outlook was a distinctly 
hopeful one. There was a time a few years ago when he began to 
think that armour-plates for ships might cease to be built, but 
with the advent of the Dreadnought and the tremendous ship- 
building programme of Germany it had become perfectly clear— 
and it was admitted by everybody of all shades of opinion— 
that we must make a very large increase in our armoured ships in 
this country in order to maintain our national position. That 
being so, they might fairly consider the outlook for John Brown 
and Co. in this direction was a very hopeful one. 








NORTH OF ENGLAND. 
(From ovr own Correspondent.) 
Cleveland Pig Iron. 

TRADE fails to improve in Cleveland pig iron, and the tone 
has been very flat all the week. Business is disorganised by the 
state of affairs in the coal trade, and everything is in such a 
condition of uncertainty that consumers cannot make up their 
minds what to do in the matter of buying ; all who can put off 
purchasing iron are doing so, and the somewhat more favourable 
tone that appeared in the market towards the close of last week 
has gone off. There is not much disposition to speculate, nor was 
there at any time in the month of June, and the fluctuations, 
though noticeable every day—there was not a day when prices could 
be called steady—yet were within narrow compass, for with the 
exception of one day, when 49s. cash buyers for Cleveland 
warrants was reached, the changes were all in the “ forty-eights,” 
ranging between 48s. 10d. and 48s. 2d., the figure at the close 
being 48s. 24d. cash buyers. The continuous increase in the stock 
of Cleveland pig iron in Connal’s public stora has tended to weaken 
the position of sellers, as it is clearly shown that they are 
producing more pig iron than the market needs, and furthermore, 
what is usually a quiet time of the year has been entered upon. 
The immediate outlook is not encouraging, though there is this to 
be reported, that for Cleveland warrants to be delivered in three 
months a higher price by 7d. or 8d. per ton is paid than the rates 
that rule for prompt. No. 3 Cleveland G.M.B. pig iron has been 
mostly quoted this week at 48s. 3d. per ton for prompt f.o.b. 
delivery, No. 1 at 50s. 9 ,, No. 4 foundry at 47s, 3d., No. 4 forge 
at 47s., and mottled anu white at 46s. 6d. per ton. But for 
autumn deliveries of these qualities fully 6d. per ton more is 
asked. 5 


Iron Ore. 

Despite the depression the Cleveland ironstone mines are 
run to the full extent of their capacity, and it has not been 
necessary to close any of the more recently opened workings, for 
the output of the district is hardly equal to the requirements. 
The only difference which the depression has made is that iron- 
masters have not now to go to Northamptonshire and other Mid- 
land counties to get supplies of stone to produce ordinary Cleve- 
land iron. The cost of Northamptonshire ironstone delivered on 
Teesside is considerably greater than that of Cleveland’ stone— 
between 9s. and 10s. per ton, as against 6s. to 6s. 6d. for Cleve- 
land stone on the average. Mineowners in this district are 
continuing to open out further deposits, but have to be content 
with ores less rich in metallic iron than those which have hitherto 
been generally worked. With respect to the adoption of the 
Eight Hours Act the Cleveland mineowners and the miners’ repre- 
sentatives consider that that measure should be amended on at 
least one point, viz , that the interval between a workman leaving 
work on a Friday night and resuming on Saturday should be eight 
hours instead of sixteen as defined by the Act. They also want 
an interval of twenty hours instead of twenty-four between the 
times of work being commenced during the week. The repre- 
sentatives of the masters’ and men’s association on Tuesday this 
week had an interview with Mr. Donald Bain, of Durham, the 
Government Inspector of Mines, on the subject. It is probable 
that a short Act of Parliament will be promoted to enable the 
desires alike of employers and workmen to be carried out in 
Cleveland. 


Hematite Pig Iron. 

Makers of hematite pig iron in this district look in vain 
for an improvement in their trade, and there are no indications at 
all of any approaching change for the better. This branch of the 
iron trade is probably suffering more from depression than any 
other, and much difficulty is experienced in realising any profits, 
for materials are relatively dearer than the pig iron produced. 
The makers, it is reported, hold considerable stocks, and before 
long it will become necessary for some of them to blow out fur- 
naces. They cannot keep them going in the production of ordinary 
Cleveland pig iron, because there is already too much of that 
turned out, and besides, there would be the difficulty of securing 
supplies of the Cleveland ironstone. It cannot be said that the pros- 
pects for East Coast hematite iron makers are encouraging, for 
those branches of thesteel industry which are the chief consumers of 
hematite iron are badly situated, and have poor prospects. A 
revival of the hematite iron trade of this district is not likely 
until there is a very substantial improvement in the shipbuilding 
industry, and of that there is yet scarcely any sign. The price of 
mixed numbers E.C. hematite pig iron for early delivery is 55s, 
per ton, and for delivery over the current half-year 55s. 6d.; these 
must be accounted poor prices with the present rates for materials. 
Rubio ore is maintained at 16s. per ton c.i.f. Middlesbrough, but 
some of the merchants hold out for 16s. 3d. Coke is somewhat 
weaker in price, and there are somewhat heavy stocks at the ovens 
which sellers are anxious to get off their hands ; they ask 15s, 3d. 
per ton for furnace coke, delivered equal to Middlesbrough, but 
plenty of sales at 15s, have been reported. 


Stocks and Shipments of Pig Iron. 

It is a feature that is the reverse of satisfactory to have 
to record the continuous increase in the stock of Cleveland pig iron 
in Connal’s store. A year ago less than 48,000 tons were held ; 
now nearly a quarter of a million—on Wednesday the quantity 
was 238,533 tons, an increase for the month of 17,455 tons—the 
stock consisting of 233,558 tons of No. 3, 4450 tons of No: 4 
foundry, and 525 tons of other pig iron not deliverable as standard, 
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The stock in makers’ yards is likewise increasing, though it is 
impossible to say to what extent, as there are no official figures 
collected. It is also stated that the stock of Cleveland pig iron in 
Scotland is increasing, and that a part of which is going from this 
district to Grangemouth is not finding its way promptly into con- 
sumption. The exports of pig iron from the Cleveland district 
during June have been disappointing. There have been deliveries 
to the United States, but it has not been of ordinary pig iron ; it 
has been mainly spiegeleisen, silico-spiegei, and ferro-silicon. The 
exports of pig iron for June amounted to 105,203 tons, as com- 
pared with 114,200 tons in May, 1909 ; 121,554 tuns in June, 1908; 
and 172,808 tons in June, 1907. 


Manufactured Iron and Steel. 

Few manufacturers have a good word to sy with respect 
to business in finished iron and steel, and most of them could 
produce a good deal more than they are at present called upon to 
supply. The only mills that are even fairly well occupied are 
those turning out rails, sheets—black and galvanised—and hoops. 
Those most affected by the depression are the plate and 
angle mills ; it is many years since they were so badly situated, 
and they are not likely to have a more active trade until 
there is a substantial revival in the shipbuilding industry. 
There is no sign of that as yet, and it is not likely that any further 
reductions in quotations would tempt consumers to order supplies. 
Steel ship plates are at £5 15s.; steel boiler plates, £6 15s.; steel 
girder plates, £6; iron ship plates, £6; steel ship angles, 
£5 7s. 6d.; iron ship angles, £6 15s.; packing iron and _ steel, 
£5 5s,; steel bars, £6 5s.; iron bars, £6 15s.; iron ship rivets, 
£7 7s. 6d.; steel hoops, £6 10s.; steel strip, £0 7s. 6d.; stee) sheets 
(singles), £7 7s. 6d., all less 2} per cent. f.o.t. Galvanised and 
corrugated iron or steel sheets, 24 w.g., in bundles, are being sold 
at £12 10s f.o.b., less 4 per cent. for export, and 24 per cent. for 
home consumption. Steel ship plates when required on export 
account can be bought at £5 12s. 6d., less 2} per cent., or at half 
a crown less than is quoted for home consumption. Heavy steel 
rails are firm at £5 5s. per ton net f.o.b., and deliveries on ship- 
ping account are good. 


Shipbuilding. 

There is stiil a lack of improvement in the shipbuilding 
industry, and there is not the least doubt that the majority of the 
builders could turn out double the tonnage of shipping that is now 
being reported. There is nothing to induce shipowners to add to 
their fleets. The rates of freight are almost the worst on record, 
and the cost of running steamers is more than usually heavy, 
partly because of the high cost of bunker coals. This is a period 
of the year when there should be fuller employment for shipping 
than at almost any other period of the-year, but, nevertheless, 
over fifty vessels are still laid up in the Tyne, these representing 
something like 86,C00 tons as a total. 


Coal and Coke. 

The coal trade in this district will probably become very 
active by reason of the labour troubles in competing districts over 
the Eight Hours Act, and on the strength of that, prices have 
moved up considerably this week. Best steam coal, which could 
last week be got at 11s. 6d. per ton f.o.b., is now quoted 12s. to 
12s, 3d., and some sellers are shy about accepting these enhanced 
rates, as they expect to be able to get much better figures very 
soon ; in fact, 13s. per ton is confidently looked for. It is now 
difficult to meet the demands of consumers, and exports are in- 
creasing rapidly. All the wharves and docks are crowded with 
shipping, waiting for coal cargoes, and a good many steamers 
which usually get their bunker coals in South Wales are being 
sent round to the Tyne; this has led to the prices rising, until 10s. to 
10s. 6d. f.o.b. Tyne Dock has to be paid. Coke, however, is weak, 
and can be bought at 15s. per ton delivered at Middlesbrough 
furnaces, though lds. 3d. is the regular quotation. Foundry coke 
is at 16s. 6d. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Trade Outlook. 

THERE has been a quiet feeling in nearly every depart- 
ment of the iron and steel trades, We are now witbin a couple 
of weeks of the annual trade holidays in Glasgow and district, 
and in ordinary times it has been usual to work a good deal of 
overtime in shipbuilding, engineering, and other branches, in 
order to finish up work of an urgent description. On the 
present occasion, however, it has been remarked that there is a 
remarkable absence of activity, and only in very exceptional cases 
is there any necessity for extra labour preparatory to the stop- 
page. There is every likelihood, on the other hand, that the 
holidays will be prolonged in not a few instances. The dispute in 
the coal trade with reference to wages and the apprehension of a 
* general strike of miners have exercised an unsettling influence on 
business generally. 


The Clyde Shipbuilding Trade. 

The half-year’s output of new shipping on the Clyde 
amounts to 157,090 tons, compared with 140,149 tons in the corre- 
sponding six months of 1908. This improvement of over 17,000 
tons is no doubt an encouraging item, inasmuch as it appears to 
mark an improvement on recent severe depression. But when the 
output is compared with the 302,847 tons in the tirst half of 1907, 
and the record total of 336,258 tons in the first six months of 1906, 
it will be seen that there is yet much leeway to be recovered 
before the industry can be regarded as in a prosperous condition. 
The fresh orders placed during June amount to about 20,000 
tons, and fully replaces the total of 17,000 tons launched in the 
course of the month. 


The Iron Market. 

The Glasgow pig iron warrant market has been somewhat 
irregular during the week, and the amount of business has been 
limited. Since last report Cleveland warrants have sold from 
48s, 2d. to 48s. 54d. and back to 48s. 3d. cash, at 48s. 5d. to 
48s. 84d. and 48s. 7d. one month, and 48s. 104d. to 49s, 14d. and 
back to 48s. 54d. three months. Transactions are also recorded 
at 48s. 5d. for delivery in fourteen days. There has been an 
absence of speculative business, and now that we are on the eve of 
the holiday season, there is not much likelihood of its renewal for 
some weeks to come. 


Scotch Makers’ Iron. 

The demand for the special brands of Scotch makers’ iron 
has been quiet, but the makers seem to be well occupied with 
deliveries under existing orders. Fair quantities of iron are going 
to Canada and Australia, and there has also been a renewal of 
shipments to the United States, for which latter country, how- 
ever, it is not expected that very large quantities will be required. 
There is a good steady business in special brands with English 
consumers, but the current Scotch inquiry is somewhat feeble. 
Prices of Scotch makers’ iron are steady. Monkland, No. 1, is 
quoted f.o.s. at Glasgow 56s. ; No. 3, 54s.; Carnbroe, No. 1, 
57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s.; No. 3, 54s.; Gart- 
sherrie, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Summerlee and Langloan, 
Nos. 1, 61s.; Nos. 3, 56s.; Coltness, No. 1, 88s.; No. 3, 56s.; Glen- 
garnock, at Ardrossan, No. 1, 6d.; No. 3, 57s.; Eglinton, at 
Ardrossan or Troon, No. 1, 553. 6d.; No. 3, 53s. 6d.; Dalmelling- 
ton, at Ayr, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Shotts, at Leith or 
Glasgow, No, 1, 60s. 6d.; No. 3, 55s. 6d.; Carron, at Grange- 
mouth, No, 1, 63s.; No. 3, 56s, per ton, There are eighty-two 





furnaces in blast in Scotland, compared with seventy-five at this 
time last year, and of the total thirty-nine are making ordinary, 
thirty-eight hematite, and five basic iron. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports during the 
past week were 6152 tons, against 4763 in the corresponding week of 
1908. There was despatched to the United States 625 tons, 
Australia 430, Canada 425, India 140, Holland 120, South America 
20, France 10, China and Japan 100, other countries 423, the 
coastwise shipments being 3794 tons, compared with 2288 in the 
corresponding week of last = The arrivals at Grangemouth of 
pig iron from Cleveland and district were 8074 tons, being 217 tons 

ess than in the corresponding week of last year. 


The Hematite Trade. 

A dozen cargoes of hematite ore reached the Clyde in the 
last six days, all being from abroad, except one which came from 
the north-west of England. ‘The output of hematite pig iron is 
maintained, but the sales are disappointing and considerable 
additions are being made to stocks. The prices of Scotch hematite 
pig iron are nominally unaltered at 57s. 6d. for delivery at the 
steel works, but buyers are in some cases mentioning 56s., and it is 
doubtful if they are prepared to purchase even at that figure. 


Finished Iron and Steel. 

There has been a little more inquiry for steel goods during 
the last few days, and the work coming to hand partakes more of 
the heavy character than has been the case for some time, although 
miscellaneous structural material is also in fair demand for export. 
The recent reduction in prices has made it less easy for Welsh 
makers to compete for Clyde business, and there seems to be a 
prospect that Scotch steelmakers will have a larger share of the 
available specifications for shipbuilding steel. Foreign competi- 
tion for structural steel continues very keen, and merchants repre- 
senting continental manufacturers are quoting low prices. ‘he 
makers of malleable iron report a rather better inquiry, but some 
of the works are still very poorly supplied with orders. In both 
iron and steel the business is for the most part of a prompt descrip- 
tion, there being little or no disposition to enter into contracts for 
future delivery. 


The Coal Trade. 

Shipments of coal have been on a larger scale than usual, 
in consequence of fears that there might be a general strike of 
colliers. On some days there was considerable excitement in 
the coal markets and high prices have been paid for special 
supplies, but, as a rule, the coal available is fully equal to all re- 
quirements. For small hard coal and dross the demand has been 
active at higher rates, but prices generally do not yet show much 
advance on those of last week. The near approach of the trade 
holidays largely accoants for this state of matters, consumers 
being in a position to stop their works in the course of a few days, 
if necessary. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE week has had all the worst features of those preced- 
ing long strikes, and it has been difficult even for the oldest 
members on ’Change to glean the probable turn of things from 
the events as they pass. ‘I'he most reliable figures have been as 
given below :—Small parcels excluded ; for the iatter fancy prices 
were asked. 


Latest Cardiff Prices. 

Steam coal: Best large, 18s, to 19s.; best seconds, 17s. 
to 17s. 6d.; ordinary seconds, 16s, to 16s. 6d.; best drys, 17s. 
to 18s.; ordinary drys, 14s. 6d. to 15s. 6d.; best washed nuts, 
14s, to 15s.; seconds, 13s. to 13s. 6d.; best washed peas, 12s, 6d. 
to 13s.; seconds, lls. to 12s.; very best smalls, lls. to lls. 3d.; 
best ordinaries, 9s. 6d. to 10s. 6d.; inferior sorts, 9s. to 9s. 3d.; 
very best Monmouthshire black vein, 15s. 9d. to 16s. 3d.; ordinary 
Western Valleys, 15s. 3d. to 15s. 6d.; best Eastern Valleys, 
13s. 9d. to 14s. 6d.; seconds, 13s. to. 13s. 3d. Bituminous coal : 
Very best households, 16s. 6d. to 17s. 6d.; best ordinaries, 
14s. 6d. to 15s, 6d.; No. 3 Rhondda, large, 17s. 6d. to 17s. 9d.; 
brush, 13s. 9d. to 14s.; smalls, 10s. 9d. to 1ls.; No, 2 Rhondda, 
large, 12s. 9d. to 13s.; through and through, 10s. to 10s. 6d.; 
smalls, 8s. 9d. to 9s. 3d. Patent fuel, 16s. to 16s. 6d. Coke: 
Special foundry, 24s. to 26s.; foundry, 18s. 6d. to 20s. 6d. ; 
furnace, l6s. to 17s. Pitwood, 19s. to 1Ys, 3d. 


Newport Coals. 

Rapid shipment has been going on. Local agents are 
busy buying spot cargoes of coals, in order to complete arrange- 
ments tor chartering changes to the Tyne, &c. Stagnation is 
everywhere to be met with. ‘It is,” remarked a coalowner, a 
day or so ago, ‘‘a pity that so great an entanglement has 
been brought about in so purposeless a manner. Some great 
principle at stake, some national object to gain, ought alone 
to bring about a serious wreck of commerce.” Nominal 
figures must be taken this week :—Best Newport—black vein— 
large steam, lds. 6d. to 15s. 9d.; Newport Western Valleys, large 
steam, lds, to 15s. 3d.; Newport Eastern Valleys, large steam, 
13s. 6d. to 14s.; other sorts, 12s. 9d. to 13s.; smalls, best, 9s. 3d. 
to 9s. 9d.; seconds, 8s. 9d. to 9s.; inferiors, 8s. to 8s, 3d. 
through coals, lls, td. to 12s, 3d.; other sorts, 11s. to 11s. 6d.; 
nut coals, best washed, 13s. to 13s. 6d.; other sorts, 12s, 6d. to 
13s.; smithy coals, lls. 3d. to 11s. 6d. House coals: Best, 15s to 
15s. 3d.; seconds, 14s. to 14s. 3d. Patent fuel, 14s, 6d. to 15s.; 
all f.0.b., less 24 per cent., cash in 30 days. Pitwood 18s. 6d. to 
_ ship). Coke: Foundry, 17s. to 18s.; furnace, 16s, to 
6d. 


19s, 
16s. 


Swan-ea Prices, Including Anthracite. 

Anthracite : Stanllyd hand-picked malting, large, 233. 
to 24s. 6d. net ; second quality malting, 21s. to 22s, net ; Swansea 
Valley, big vein, large, 20s, to21s., less 24 per cent.; red vein, 12s. 6d. 

13s. 6d., less 24 per cent.; machine-made cobbles, 22s, 3d. to 
23s. net ; machine-made French nuts, 24s. to 253. net; machine- 
made German nuts, 24s, to 253. net ; machine-made beans, 18s. to 
20s. net ; screened beans, 9s. to 10s. net ; machine-made peas, 12s, 
to 13s, net; rubbly culm, 6s. 6d. to 7s., less 24 per cent.; duff, 
3s. to 3s. 6d., less 24 per cent. Steam: Best large, 17s. 9d. 
to 18s, 3d., less 24 per cent.; second quality, 15s. to 16s., less 24 
per cent.; ordinary large, 13s. to 14s., less 2} per cent.; through 
bunkers, 12s. to 12s. 6d., less 2} per cent.; small, according to 
quality, 9s. to 10s. 6d., less 24 per cent. Bituminous: No. 3 
Rhondda, large, 17s. 9d. to 18s, 6d., less 24 per cent.; small, 
9s. 9d. to 10s. 6d., less 24 per cent. Patent fuel, 15s. to 15s, 6d., 
less 24 percent. All f.0.0, Swansea for cash 30 days. 


Tin-plate. 

There was a very large shipment of tin-plates last week— 
—no less than 186,015 boxes—and receipts from works showed up 
well, totalling 100,229 boxes. Stocks now consist of 255 boxes. 
Loadings now going on include large ones for the Far East, Persia, 
and Italian ports, and North America, There is a strong belief in 
the tin-plate district of Llanelly that no stoppage will take place 
in the trade. Good news is coming in, and substantial orders are 
said to be placed. A fine new engine is being placed at the Old 
Castle Works, and a number of additional mills are being laid 
down at the St, David’s Works, It is also stated that a new 





works is shortly to be built on the outskirts of the town, A new 
seam has been struck within the last few days by the Crown Colliery 
Company, which gives significance to the rumours of better times, 
Tin-plates at present are a quiet market, and prices are nominal 
and unchanged pending some definite settlement with coal trade. 
It is difficult to get quotations. They may be taken as follows :— 
Ordinary B and Si , 12s. 14d.; ternes, 21s. 6d. Other 
quotations: C.A. roofing sheets, £8 7s. 6d. per ton ; big sheets for 
galvanising, £8 7s. 6d. to £8 12s, 6d. per ton; finished black 
plates, £9 5s, to £9 10s.; galvanised sheets, 24 g., £12 10s.; block 
tin, £132 5s, cash, and £133 17s. 6d. three months ; copper, 
£59 2s, 6d. cash, and £60 three months. Lead: English, 
£13 17s. 6d.; Spanish, £12 17s, 6d.; silver, 24d. per ounce. lig 
iron: Hematite, mixed numbers, 57s. 14d. cash and month ; 
Middlesbrough, 48s, 3d. cash, and 48s. 6d. month ; Scotch, 54s, 3d. 
cash and month ; Welsh hematite, 62s. to 62s. 6d. delivered ; East 
Coast hematite, 60s. to 61s. c.i.f. Steel bars: Siemens, £4 10s, 
per ton; Bessemer, £4 10s. Rubio, 15s. 6d. to 16s,, Cardiff. 





Iron and Coal Trade. 

Good substantial totals have been brought about at Dow- 
lais lately. Fish-plates, Big Miils, Goat Mills, heavy steel rails 
department, and steel sleepers departments, have all been busy, 
and the result has been to give renewed confidence, the only regret 
being the re-echo of the one frequently-repeated comment that, 
with the exception of Dowlais, there is little or no animation in 
the trade. 


Barry Railway Bill. 

Newport Company's opposition withdrawn. The Alex- 
andra—Newport and South Wales—Docks and Railway Company 
has notified the Commons Private Bill-office of the withdrawal of 
their opposition to the Barry Railway Bill when before a Select 
Committee. The Bill has passed the Lords, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 23rd. 

LARGE orders for car equipment are now being placed by several 
companies, the total aggregate of which is said to be 15,000 cars. 
These are to be delivered in instalments each month during the 
rest of the year. Nearly all of the largersystems are buying steel 
cars, and displacing wooden cars as fast as the new cars are 
received. Car building is being stimulated, and all the larger 
plants are now running full time. This has naturally stimulated 
the demand for steel plate and common bar iron, and the plate 
and bar mills, therefore, are filling up rapidly. There are still a 
great many idle cars, but, notwithstanding that fact, the com- 
panies are building or ordering steel cars which will eventually 
supplant the great majority of rolling stock. Most of the new 
cars built are of 50 tons capacity. A great deal of material is 
ordered for bridge building, the orders for the past week amount- 
ing to 20,000 tons, one-third of which was taken by the American 
Bridge Company. A large amount of material will be wanted for 
bridge work in Atlantic Coast cities, particularly Philadelphia. 
The Chicago, Milwaukee and St. Paul Railroad Company is in the 
market this week for 12,000 tons of bridge-building material. 
Other kinds of iron and steel are in improving demand, and the 
general tone of the market is decidedly stronger than it was two 
weeks ago. 

It is reported to-day that the Baltimore and Ohio Railroad is in 
the market for 10,000 freight cars, but this improbable circumstance 
requires confirmation. ‘lhe Harriman system wants 3335 steel 
underframed box cars, 50U all-steel gondolas, and 500 tlat cars 
Whichever way the market may go, prices are likely to advance, 
as a great deal of contracting will be done during the early 
summer on account of the strong upward tendency in prices. Bar 
iron has just been advanced at Pittsburg to 1.45. Sheet is selling 
better, and merchant steel isin good shape. ‘Tin-plates are selling 
freely, and the mills are running pretty full time. From all 
sections of the steel-producing territory reports are of a favour- 
able character. Tamff adjustments are slow and disappointing. 
The reductions will be much less than was anticipated by the 
country at large, because of the determined attitude of the 
stronger manufacturing interests. The copper market is quiet 
under a fair domestic demand. Exports have been quite heavy so 
far this month, and it is probable that the total of the month will 
exceed that of any month for several months past. (Quotations 
to-day are 134 for lake, 13 for electrolitic, aad 12? for castings. 
The tin market is quiet, and for the first fifteen days of the month 
arrivals amounted to 2625 tons, with amount reported afloat of 
2381 tons. Other metals are dull and without notable change. 








Works ANNUAL OvuTING.—The workpeople, numbering over 
100, of W. P. Butterfield, galvanising and tank works, Shipley, 
left Bradford on Saturday, the 26th uit., by the 6.35 for Liverpool 
for their annual outing, and from thence proceeded to Lever 
Brothers’ works at Port Sunlight, and enjoyed very much looking 
over their works. After dining at the bridge Inn, Port Sunlight, 
they proceeded to New Brighton, and closed the day in a most 
enjoyable manner, leaving Liverpool at eleven o'clock en route for 
Shipley. 

Directory.— The Directory of Contractors and Public Works 
Annual, 1909,” by M. Sharpe. sondon: The Contractors’ Chronicle, 
Limited, 48, Gray’s Inn-road, W.C. Price 15s,—The 1909 edition 
of this Directory has been revised and brought up to date. A list 
of officials of the Metropolitan Water Board has been added, and 
all the features of the previous edition have been retained. Great 
pains, we are informed, have been taken to ensure accuracy in 
every detail. Asis well known, the Directory gives the names of 
responsible firms who are open to accept contracts falling within 
the category of public works. There is also a list of responsible 
officers of local works and a list of the public works that are in 
progress or for which provisiona! orders have been secured. The 
section of the book which deals with some of the principal legal 
cases decided should prove useful to both the public official and 
the contractor. 

Roya. Socizty OF Arts.—The annual general meeting of the 
Royal Society of Arts, the 155th since the foundation of the 
Society in 1754, was held on Wednesday, the 30th of June, Sir 
William H., White, K.C.B,, chairman of the council, in the chair, 
H.R.H. the Prince of Wales was re-elected for the ninth time in 
succession president of the Society, and the council, with certain 
additions and alterations, was re-elected. The principal business 
of the meeting was the reading of the annual report. It recorded 
the proceedings of the Society during the past year. The Albert 
Medai had been awarded to Sir Andrew Noble, Bart., K.C.B., for 
his researches in explosives, and a number of silver medals were 
awarded to the readers of various papers. During the past year 
prizes had been awarded under the Owen Jones, Mulready, and 
Stock Trusts for various art objects; and the Swiney prize for 
the best published work on jurisprudence had been given to Dr. 
Charles Mercier for his book on “‘ Criminal Responsibility.” The 
foundation of a new Trust in memory of the late Mr. Francis 
Cobb, who was for many years treasurer of the Society, was 
recorded. Reference was made to the failure of the renewed 
attempt made by the managers of the London Institution to 
amalgamate with the society. The number of the Society’s 
members is now 3490, and the finances were reported as being 
in a satisfactory condition, the accounts for the year showing 4 
moderate surplus, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rhenish-Westphalian Iron Market. 

BUSINESS in the different departments continues limited. 
Bar makers report that they are receiving more work from inland 
and also from foreign customers, but they are by no means busy, 
and quotations remain low and unremunerative. South German 
works have appeared with uncommonly low offers on the market 
lately, and so have some of the Rhenish-Westphalian works, 
because they cannot afford to let an order go now. Recently 
M. 94 p.t. are reported to have been offered for Rhenish- 
Westphalian basic bars, while the Lorraine-Luxemburg works 
went down as far as M, 92 p.t. and M. 90 p.t. free Luxemburg 
works. Exports leave much to be desired, and quotations are very 
unfavourable, M. 88 to M. 90 p.t. being the average quotation 
f.o.b, Antwerp for steel bars. Iron bars are quoted M. 122.50 to 
M. 125 p.t., but there is much underquoting going on. 


Iron and Steel in Silesia. 

he mills and foundries of the district are working fairly 
regularly, specifications have come in rather more freely of late, 
without influencing prices in the least. Producers, in the first 
instance, try to get rid of their rather large stocks, regardless of 
the prices they fetch, but they are decidedly disinclined to book 
forward orders at the present low rates, although buyers are press- 
ing for it. The building department shows a little more life than 
previously. The firm of A. Borsig, Berlin, on the 23rd ult. 
delivered its seven thousandth locomotive. 


The German Steel Convention. 

At the general meeting of the Convention on the 24th 
ult., it was stated that the majority of consumers had already 
covered their requirements for the third quarter. There is a 
little more life stirring in the export trade ; the tendency in the 
rail department, for instance, is improving, and some fair orders 
were secured. Sectional iron has been in better request than was 
the case a few weeks ago, 

Output of Pig Tron since Jan uary, 1907. 


1957. 1908. 1909. 

Tons. Tons. Tons. 
January 1,062,152 1,061,329 1,021,721 
February 978,191 994,126 949,667 
March .. 1,09°,257 1,046,998 1,673,116 
April 1,077,703 997,865 1,047 197 
May 1,(94,314 1,010,917 1,090,467 
June 1,044,336 956,4: -- 
July 1,123,996 1,010,770 
August 1,117,545 935,445 
Ser tember .. 1,€91,020 $28,779 - 
October 1,138,676 941,F82 .. - 
November .. 1,112,225 930,758 .. .. _ 
December 1,1%,375 1,016,520 .. . — 

13,045,760 11,813,511 


Slight Revival in Coal. 

From Rheinland- Westphalia, as well as from Silesia, an 
improvement in demand for coal is reported, and shipments have 
increased, Silesian coalowners are selling freely to Austria-Hun- 
gary ; on the South German coal market also a more healthy tone 
generally was noticeable. 

Iron and Steel in Austria-Hungary. 

Nothing has happened since former reports, and the 
condition generally prevailing is not favourable. Quietness that 
is bordering on stagnation in mary branches can be noticed, and 
the outlook altogether is dull. Demand and inquiry in the coal 
trade has also been moderate, but the cokeries are doing a good 
business, 


Want of Life in Belgium. 

While pig iron and semi-finished steel maintain their 
former position pretty firmly, finished articles are becoming more 
depressed from week to week. The steel works, being but 
insufficiently supplied with work, have turned more and more to 
the manufacture of light steel articles, and now competition in 
these has become very keen, preventing anything like paying 
prices. The number of orders that can be obtained in iron bars is 
ridiculously small. Heavy plates are in better demand than was 
the case earlier in the quarter, but sheets remain neglected. Rail- 
makers are pretty well, but not actively, employed, and the busi- 
ness in girders is but normal. The output in pig iron has 
been increasing steadily, and rates show much firmness, 62f. p.t. 
being quoted for forge pig, 67.50f. p.t. for basic, and 69f. p.t. for 
foundry pig, free Charleroi. Of 44 existing blast furnaces 36 are 
in blow, producing 4678 t. per day, against 3660 t. for the same 
period the year before. Except in briquettes, which continue flat, 
there is a good trade done in fuel of all descriptions, and stores 
are reported to be decreasing at most pits. If pricesare not l'kely 
to advance for the present they are at least exceedingly firm. 
Coke sells freely ; the 25 per cent reduction in output has pre- 
vented stocks from increasing, and the present make is readily 
disposed of, The briquette trade is becoming more unfavourable 
every week, and stocks increase, though rates have been reduced. 


France. 
Business transactions on the iron and steel market are 
stated to have been satisfactory during the week. In coal also a 
better trade was done, Rhenish-Westphalian competition having 
been less keen than before. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Mr. C. E. HALL, mining engineer, informs us that he has 
removed from 58, Foster Buildings, High-street, Sheffield, to 
Town Hall Chambers, 87, Fargate, Sheffield. 

MEssrs. BAKER AND SHELFORD, M.M. Inst. C.E., advise us that 
the Government authorities have acquired their present offices 
under the Public Offices Sites (extension) Act, 1908, and their 
address will in future be 1, Victoria-street, Westminster, S.W. 

WE are asked to state that the M.A.N. (Maschinenfabrik 
Augsburg-Nurnberg A.G.), in the English gas engine trade hitherto 
known in England as ‘the Nuremberg Company,” has, as a result 
of a friendly arrangement, terminated its agency agreement with 
Mr, James Halcrow, 18, Coleman-street, London, E.C., and has 
opened an office in London. All communications should in future 
be addressed : M.A.N., 219, Caxton House, Westminster, S.W.; 
Telegraphic address, Klettillo, London ; Telephone, 3775 Victoria, 











Contracts.— Crossley Brothers, Limited, have received an order 
from Messrs. W. Bailey and Sons, contractors, Bushey Heath, 
Watford, for two ‘‘N” type engines and pumps for the Bushey 
Urban District Council Sewage Pumping Station. The pumps are 
4hin. by 6in, stroke, and are to deliver against a head of 180ft., 
and will be arranged so that either pump can be driven, by éither 
engine.—Lobnitz and Co., Limited, have lately completed the 
shipment of a gold dredger for Peru, built under the direction of 
Messrs, Inder and Henderson for the Inambari Gold Dredging 
Concessions, Limited. This dredger is fitted with a patented 
propulsion screen, which is an entirely new departure. The same 
firm has also completed the shipment, in pieces, to Singapore, of 
three towing hopper barges for depositing mud in shallow water. 

hese were built to the order of Sir John Jackson, Limited.—The 
Dutch Government have recently entered into a contract with 
Yarrow and Co., Limited, of Glasgow, for the construction of two 
destroyers of the most’ modern type. 





BRITISH PATENT SPECIFICATIONS. 








When ani is ted from abroad the name and address 
of the Communicator is printed in itales. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o Sale Branch 
25, Githamaten bulidings, Cacncny-lone, London, W.C., at 8d. each. ; 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the adverti. t of the pt 
the complete specification, 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent, 








STEAM GENERATORS. 


11,952. June 2nd, 1908.—IMPROVEMENTS IN OR RELATING TO 
SrezAM GENERATORS, Ernest Joseph Hasler Christie, of 173, 
Castle Boulevard, and 'Thumas Essex Neal, of Berkeley-avenue, 
Brewer, both in the City of Nottingham. 

According to this invention, an open-feed water trough consist- 
ing of two longitudinal members of any desired length, and a 
transverse connecting part C at their rear ends, is situated in the 
steam space of the generator D. The two ends A! B! of this 
trough may be secured to the boiler front, as shown, whilst the 
part C is attached by a stay C! to the crown of the generator D. 
This feed water trough is divided into compartments by means of 
preferably removable partitions A?, and the feed water, which is 
delivered bya - Einto the end A! of the trough, is thus caused 
to travel gradually along the same to the outlet end B!. If pre- 
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ferred, the trough may have a gradual fall. As the feed water 
travels slowly along the trough it becomes thoroughly heated, and 
a considerable portion of it is evaporated; the remainder is 
heated sufficiently to throw out mineral matter in solution, which 
is together with any matter contained in suspension, mainly 
deposited in the trough, and is thus prevented from getting into 
the main body of water, and becoming deposited on the heating 
surface of the generator. When the feed water reaches the out- 
let end B! of the trough, it is conveyed by a pipe F to the exterior 
of the generator, and is there delivered into a closed vessel G, 
which constitutes a settling chamber, and may also be utilised as 
a filtering chamber. The upper end of this vessel G is divided by 
a partition G'. By passing the heated feed water through a 
settling chamber and filter, as described, further matter in sus- 
pension may be removed, and owing to the chamber being situated 
on the exterior of the generator, the scum and deposited matter 
may be readily removed from the same at frequent intervals, with- 
out interfering with the proper working of the steam generator 
itself.—June 9h, 1909. 


INTERNAL-COMBUSTION ENGINES. 


12,355. July 6th, 1908. - IMPROVEMENTS IN INTERNAL-COMBUS- 
TION ENGINES, Charles Y. Knight, of 154, Lake-street, Chicago, 
United States of America, 

This invention relates to internal-combustion engines, and par- 
ticularly to petrol engines and the like, which are required to run 
at high speed. The object of the invention is so to construct the 
engine that the inlet and exhaust valves open very rapidly, giving 














a large port area, and also close very rapidly, so that the charge 
can be very quickly taken in, and the exhaust products very 
quickly expelled from the engine, whereby very high speeds can 
be efficiently obtained. In the modification shown, suitable for a 
petrol engine working on the ordinary four-stroke cycle, the 
straight part A of the cy.inderis constructed with a water jacket B 
along its whole length, and the inlet and exhaust ports C D 
respectively are formed through the water jacket at the combus- 
tion chamber end of the straight part A of the cylinder. The end 





of the cylinder is closed by a water-cooled head E, having a water- 
cooled part F projecting internally, forming a groove G with the 
straight part of the cylinder. In this groove the ends of sleeves 
H K slide. These sleeves, the outer one of which need not com- 
pletely surround the inner, are provided with ports M N and OP 
adapted to register with the ports C and D i ome in the 
cylinder at parts of their movement for the purpose of obtaining 
the inlet and exhaust to the cylinder. The sleeves H K are 
actuated by means of a pair of excentrics RS, one of which 
operates tbe outer sleeve H, while the other operates the inner 
sleeve K. The excentric R in this form is placed 90 deg. ahead of 
the other excentric S. Rings are provided in the internal- 
projection F from the head of the cylinder, and bear against the 
inner sleeve K, forming a gas-tight sliding contact. The excen- 
trics actuating the s'eeves rotate once every two revolutions of the 
main shaft.—/une 9th, 1909. 


18,621. September 4th, 1908.—IMPROVEMENTS RELATING TO IGNI- 
TION DEVICES FOR INTERNAL-COMBUSTION ENGINES, Henry 
Nield Bickerton, Philip Warwick Robson, Engineers, and the 
National Gas Engine Company, Limited, all of Wellington 
Works, Ashton-under-Lyne, Lancaster. 

This invention consists in providing double ignition by means of 
two separate magnetos and sparking plugs actuated by only one 
gear. The invention further consists in the mechanism by which 
advancing or retarding the spark is effected at both sparking plugs 
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hy a single actuating mechanism. The invention also consists in 
so arranging the mechanism that the ignition plugs can be with- 
drawn without disturbing any links or mechanism. According to 
one modification, the sparking plugs are placed at opposite sides 
of the combustion chamber in such a position that when the engine 
is stopped and one of the plugs withdrawn the other can be readily 
examined to see that it is in proper working order. Separate 
magnetos M are provided for the two sparking plugs, one being 
placed on each side of the engine.—June 9th, 1909. 


27,340. December 16+h, 1908 —SILENCER FOR EXPLOSION ENGINES, 
Pierre Ajasson de Grandsagne, of 9, Rue Montessuy, Paris, 
France. 

The present invention relates to improvements in a silencer for 
explosion engines of that type in which the exhaust of the 
exploded gases is facilitated, but the return of said gases into the 
apparatus and the inflow of the outer air is prevented. The 
valve which characterises the invention is constituted by a cylin- 
drical slide composed of two cylinders A and B adapted to slide the 
one upon the other. Cylinder A is fixed and, for example, rigidly 
connected with the frame of a motor car; it is open at one end 
and closed at the other end, where it communicates with the 
exhaust of the engine by means of apipe C. This cylinder A is 
perforated by a great number of openings D. Cylinder B is also 
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open at one end and adapted to slide upon or in cylinder A which 
guides said cylinder B. Cylinder B is perforated by openings E 
which correspond exactly with the openings D with which they 
can communicate. Between the end plate of cylinder B and a 
suitable fixed bracket G a spiral spring F is located which exerts a 
continuous pressure upon the movable cylinder B in the direction 
opposite to the direction of the exhaust gases. Cylinders A and 
Bform together a relief chamber of variable volume. Normelly, 
spring F maintains the movable cylinder Bin the position shown— 
that is to say, in such a position that the openings E and D are not 
superposed. As soon, however, as the engine is started, each 
exhaust stroke of the engine will push back the movable cylinder 
B in compressing spring F, whereby the openings E are made to 
coincide more or less with the openings D so that the gases can 
escape. During the three other strokes of the engine the parts of 
the silencer will return to their original positions. This muffling 
apparatus allows the pressure of the gases to be divided into two 
parts, the pressure being assimilated to the pressure existing in the 
relief chamber A B before the openings D E communicate.— 
June 9th, 1909. 


DYNAMOS AND MOTORS. 


20,827. October 2nd, 1908.—IMPROVEMENTS RELATING TO THE 
STARTING OF POLYPHASE Motors, Aftiengesellschaft Brown 
Boveri et Cie., of Baden, Switzerland. 

The object of this invention is to obtain an improved system for 
starting polyphase motors. The invention consists in a method of 
starting polyphase motors wherein a number of separate starting 
dynamos corresponding to the number of phases of the motor is 
used to supply starting current to the motor. The invention also 
consists in an improved method of and apparatus for starting 
polyphase motors which consists in the use of a number of starting 
dynamos corresponding to the number of phases of the motor 
excited to have increasing frequency and potential. Electric 
installations in which special machines are reserved for motor 
starting are usually designed for large outputs, so that it is fre- 
quently advisable to divide the starting machines into a number 
of units. In such cases two polyphase dynamos might be employed, 
and arranged to work in parallel. According to one form of this 
invention, however, it is preferred in such a case to employ two 
single-phase dynamos, pull to excite them in such a manner as to 
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shift their potential curves 90 deg. apart from each other. A 
mode of connection according to one form of the invention is 
illustrated in which the two-phase wound main motor is repre- 
sented by A; the single-phase commutator generators to which 
exciting energy with correspondingly increasing frequency and 
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intensity is supplied by the exciter D are represented by B and C 
respectively. Exciting current which is supplied to the starting 
machine B is shifted through an angle of 90 deg. relative to the 
current supplied to the starter C, so that two-phase current flows 
in the leads E. An arrangement of this kind, it is claimed, is | 
eager and better than a multi-polyphase unit system.— June 9th, 
1909, 
28,19. December 24th, 1908.—IMPROVEMENTS IN AND RELATING | 
TO SINGLE-PHASE ALTERNATING-CURRENT ELECTRIC Morors | 
OF THE COMMUTATOR TYPE, Ernst Fredrik Werner Alexander- | 
son, Schenectady, New York, U.S.A. | 
This invention relates to single-phase motors of the commutator | 
type, and its object is to improve the commutation efficiency and 
power factor. A represents diagrammatically a motor armature, 
which is provided with main commutator brushes BB and 
auxiliary or exciting brushes). C represents the inducing wind- 
ing on the stator, which produces a magnetisation in line with the 
main brushes BB. D represents the exciting winding on the 
stator producing a magnetisation in line with the exciting brushes 
b+. E represents a transformer for supplying current to the 
motor. F represents a transformer having its primary in series 
with the main brushes B B, and its secondary in series with the 
exciting brushes }}. The exciting brushes are thus connected in 
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series with the main brushes through the transformer F, G repre- 
sents a controlling switch for the motor. It will be seen that the 
inducing winding C, the exciting winding D, and the main brushes 
BB are connected in series with each other. The inducing wind- 
ing C is connected across a portion of the supply transformer E. 
With the switch G in its first position a short circuit is formed, 
including the main brushes B B, the exciting winding D, and the 
primary of transformer F. The motor consequently starts like a 
repulsion motor, the current induced in the armature between the 
main brushes B B being supplied directly to the exciting winding 
PD and through the transformer to the exciting brushes }/.. When 
the motor has started, and the switch G is moved to its second | 
position, a small shunt voltage, derived from the transformer E, is 

included in the circuit of the main brushes and the exciting wind- | 
ing for the purpose of improving the commutation. For operation | 
at higher speeds, the switch G is moved to its third and fourth 
positions, increasing the amount of the shunt voltage impressed on | 
the armature and exciting winding, and thereby adapting the | 
motor for good commutation at those higher speeds.—Juze | 
9th, 1909. 


MEASURING AND TESTING INSTRUMENTS. | 


15,831. July 25th, 1908.—A New or IMPROVED METHOD OF AND | 
AvPLIANCES OR DEVICES FOR INDICATING TEMPERATURES, 
Arthur Barry, of 22, Cavendish-road, Stretford, electrical | 
engineer, and Fred Ferrand, of 13,Torrington-street, Heywood, 
both near Manchester, 
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This invention relates to a new and improved method of and 
appliances for indicating temperature—and recording it if desired 





—at any required distance from the point where such temperature 
exists. In the engraving the apparatus is used in such a manner 
that the temperature set up at the thermometer is the measure of 
the amount of current flowing through a circuit. Y is the circuit 
the current of which is to be measured, and part of it or a deriva- 
tion from it is wound in a coil around an air or other bulb of the 
thermometer F, or the thermometer is otherwise exposed or 
presented to the circuit in such a manner as to be affected by the 
heat set up as a consequence of the passage of current through 
such circuit. The arm c of the bridge has its resistance so that the 
bridge is in equilibrium when the normal amount of current is 
passing and there is in consequence a normal resistance in the cir- 
cuit X. Should an excess current be flowing through the circuit 
Y the mercury in the thermometer is affected by the heat set up 
by such excess current, the resistance of the circuit X is altered, 
the equilitrium of the bridge is disturbed, and the indicator is 
affected by the consequent fiow of current through it and measures 
to an extent corresponding to the amount of current flowing 
through it, and which is in itself a measure of the temperature, 
and consequently, in the example referred to, of the electric 
current which has varied the temperature. By means of the slide 
D the instrument can be brought to zero and set to be its 
equilibrium with any other temperature than that which has 
previously been its zero or normal. The specification also deals 
with several other modifications, and there are four other illustra- 
tions.— June 9th, 1909. 


MISCELLANEOUS. 


January 14th, 1909.— IMPROVEMENTS IN GAS OR COKE OVEN 
Piant, Heinrich Noppers, of 30 Isenbergstrasse, Essen- Ruhr, in 
Germany. 

This invention relates to the connection of the gas ascension 
pipe with the hydraulic main in gasworks and coke oven works, 
and to means for closing the entrance to the hydraulic main when 
the ascension pipe is disconnected therefrom. The object of the 
invention is to provide improved closing devices not liable to be 
obstructed in, or rendered aifficult of operation by, the accumula- 
tion or condensation of tar thereon, but capable of being worked 
without expenditure of great force. A further object is to so 
contrive the closing devices that their presence will not prevent 
or obstruct the operation of cleaning the hydraulic main. The 
ascension pipe A from the retort or coke oven is enlarged at its 
upper end to form the annular cup B, which is filled with water 
and receives the foot C' of the bridge pipe C. ‘The other foot X 
of the latter enters a similar cup F formed at the upper end of the 
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tubular neck D of the hydraulic main E. Within the tubular 
neck D is arranged a damper G movable on an axis iying trans- 
versely of the neck, the axle H of the damper being cranked 
outside the tube. When the damper is open, access to the 
interior of the hydraulic main can easily be had by means of 
suitable tools for cleaning purposes, after removal of the bridge 
pipe. In order that the same bridge pipe may be used for con- 
necting the ascension pipe A to the Pipe P for receiving the gas 
that rises during charging or discharging, the tubular neck K 
leading to the pipe P is constructed with an annular cup L, and is 


| positioned so that the bridge pipe can connect with it when the 


bridge pipe is swung round or lifted over. When the bridge pipe 
is not connected to it, the orifice of the neck K can be closed by 
means of the lid M, the flange of which enters the cup L, The 
orifice of the neck D is also closed, after removal of the bridge 
pipe, by means of a lid M' sealed by the water in the cup F, in 
order to make gas-tight the closure already effected by means of 
the damper G. The escape of gas and entrance of air are thus 
reduced to a minimum.—June 9th, 1909. 

12,141. June 4th, 1908.—IMPROVEMENTS IN CAGES FOR BALL 
BEARINGS, The Hoffman Manufacturing Company, Limited, 
of King’s Head-court, Beech-street, London, E.C., and 
Chelmsford, in the County of Essex, and Otto Alwin Schmidt, 
of 54, Rainsford-road, Chelmsford. 
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This invention relates to cages for ball bearings, the cbject 


being to provide a simple and inexpensive form in which the balls 








can be easily assembled and held while the cage is being handled, 
the construction being Dey nay applicable to bearings of the 
two point type. According to this invention the cage, which is in 
part of the above type, has its side flanges carried up to such a 
point that they can be bent over the balls above their working 
axes without necessarily touching same, so that the balls are loosely 
held in the seats which the holes in the ring form for them, but 
yet are kept separate and also prevented from falling outwardly. 
In the three left-hand engravings the ring portion A has the holes k, 
the side flanges C being plain, and when first formed as by stamp- 
ing, casting, turning, spinning, or in other ways being preferably 
at right angles to the ring A. Tocomplete the cage, the balls are 
first inserted, and then the side flanges are bent over in any suitable 
way as shown, so that their upper edges close or partly close over 
the balls at a point above the working axes of the balls and 
entirely free of the same. In this form the balls in their rolling 
movement around the tracks of the bearing will support and 
propel the cage with them by the contact they have with it at 
their seats in the ring portion A, but it is preferred that this sup- 
port and movement should take place at a point nearer the centre 
line between the two tracks, and to this end the cage may be pro- 
vided as shown in the bottom right-hand engravings, with abutment 
or distance pieces ) formed preferably in one with the ring A and 
located between and normally in contact with each ball, or so 
nearly in contact that the ball may touch the one ahead of it in 
its forward movement.—June 9th, 1909, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


922,613. INTERNAL-COMBUSTION ENnaiInE, C.D. MeClintock, 
Oakland, Cal., assignor of one-half to S, R. Bogue, San Fran- 
cisco, Cal. — Filed June 23rd, 1908, 

This invention consists in the combination with the working 
piston of a second piston, forming the opposing wall of the com- 


SO 
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bustion chamber. A pneumatic cushion is established behind this 
second piston, and means are provided for increasing or diminish- 
ing the resistance of the cushion, so that the amount of compres- 
sion in the working cylinder may be varied, There is only one 
claim. 
923,486. VALVE MECHANISM FOR STEAM ENGINES, Z. L. Bowen, 
McComb City, Miss.—Filed September 30th, 1908. 
A sliding piston is provided with various suitable ports for dis- 
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tributing the steam. It is worked by a central rod, which is 

moved at each end of the stroke by the main piston in a way that 

will be readily understood from the drawings. There are six 
exceedingly long claims. 

923,922. CARTOUCHE CHARGE FOR GUNS, A. Wratzke, Essen- 
Riittenscheid, Germany, assignor to Fried. Krupp Aktien- 
gesellschaft, Essen-on-the-Ruhi, Germany.—Filed January 28th, 
1907. 

A cartouche charge for guns comprising a plurality of sub- 
charges, each subcharge being contained in a separate metallic 


enclosing envelope, and the enclosing envelope of the rearmost sub- 
charge being constructed in the form of an obturating shell. 
There are four claims, 








Ir was recently reported that telephonic communica- 
tion had been established between Stockholm and Paris, and 
Sundsvall and Paris, vi4 Copenhagen, a dist of 2270 miles, with 
the aid of a new microphone, invented by two Swedish engineers. 
Efforts are now being made to obtain through communication 
between London and Copenhagen, vid Paris, 
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PISTONS AND PISTON VALVES. 
No. III.* 


A sPKCIAL type of piston valve which has been recently 
taken up by several of the leading high-speed engine 
builders in this country is shown in Fig. 82. The 
main object of the valve is to allow of the cut-off 
being varied without altering the travel, and, as will 
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Port in Liner 


pntusweewadl 























nd 
Fig 32 


be seen, the valve can then be positively driven and 
the cut off modified by slightly rotating it on its spindle. 
Steam is admitted from the centre portion past the 
inclined edges of the valve at A. Ports of triangular 
shape to correspond are cut in the liner as shown 
at B. The exhaust takes place past the outer edges 

















and through the valve in the usual way. Referring 
to Fig. 82a, which shows a detail of the port and 
valve at lead position, it will be seen that the lead is 
C. Ifthe valve is now rotated to the position shown in 
dotted lines the lead will be altered to D, and the cut-off 
a corresponding amount. In altering the lap in this way 
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there is only the friction of the valve in the liner to over- 
come, consequently it affords a handy means for varying 
the cut-off by the governor if it is suitably connected up. 


cut-off, of course, is limited, owing to the great reduction | high-pregsure cylinder. Steam enters the high-pressure 
in port opening at light loads and the excessive leads at | cylinder through the steam port and the central external 
heavy loads; but as it has been proved to be more | cavity in the valve. The exhaust from the high-pressure 
economical to govern by throttling at light loads, this cylinders takes place through the opposite steam port to 
valve gives all the range that is necessary, and is usually | the interior of the valve, which acts as a receiver. - The 
coupled up to the governorin combination with a throttle | outer edges of the valve control the admission of steam 
valve. Under ordinary conditions a range of from 70 to | to the low-pressure cylinder. The steam passes from the 






















- 4 5 =F 
All Rings parted at ) 
bottom. 



































All rings partedin centre “*mag3 
13” Zod” Syd” Fah” 27 5" ates 13 ve F 4° ae 43” 
Me rr 2ar nla lap 2g 8+ — 18jg ——- ——y—. —9}p—--yl- 28 -— 64° —+-2f 19. —g rer 
FS FS SSS t << —t a 
So oo oe a the 
Oooo OY Coe oo 1! 
ae eels So a one sae es eee SS a 
C] (Aint ¥ Finish-t| [_] [Frinish js | ]] 
fe = So Sa oc es 
a emp — 4 — 
oe ere =< $08 Mais a 
Fig. 35 


40 per cent. cut-off can be obtained, and below that the | front to the high-pressure cylinder through the valve to 


engine is governed by throttling. 

Two types of piston valves as used by the Baldwin 
Locomotive Works, of America, are illustrated in 
Figs. 33 to 36. Fig. 33 is the form of valve used on the 
Baldwin balanced compound locomotive. The valve is 


Sterting Valve 
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lin. in diameter, with a cast iron body made in one 
piece, and carrying three sets of packing rings. Live 
steam enters through the annular space A, and its 
admission. to the high-pressure cylinder is controlled by 
rings B. The exhaust from the high-pressure cylinder is 
controlled by rings C, and the admission to the low- 
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pressure cylinder by rings D. The final exhaust to the 
stack is controlled by rings E. The rings are L-sh»ped, 
and sprung into position. The valve works in a liner 
extending the full length of the cylinders, and cast 
in one piece. This form of valve has been applied to 


| the front of the low-pressure cylinder, or from the back 
| of the high-pressure to the back of the low-pressure 
cylinder. The exhaust from the low-pressure cylinder 
takes place through external cavities under the front and 
back portion of the valve, which communicate with the 
final exhaust port. The starting valve connects the two 
live steam ports to the high-pressure cylinder to allow 
| the steam to pass over the piston. 
| Fig. 35 shows a detailed drawing of the valve and liner 
| used on the tandem compound locomotives built by the Bald- 
| win Locomotive Works Company. The valve consists of two 
| separate sections, 13in. in diameter, mounted on one 
| spindle. The liner is also in two pieces, the high-pressure 
portion entering the low. pressure cylinder through a gland 
and stuffing-box, thus forming an expansion joint— 
Fig. 36. The valve, which is double and hollow, admits 
| steam to the high-pressure cylinder, and at the same time 
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distributes the high-pressure exhaust from the front end 
| of the high pressure cylinder to the back end of the low- 

pressure cylinder or vice versd, as the case may be, with- 
| out the necessity of crossed ports. As shown in Fig. 36, 
| Ais the high-pressure valve by which steam is conducted 
| from the live-steam openings through external cavities 
|B and B to the high-pressure cylinder. The exhaust 
| from the high-pressure cylinder passes through thé 
| opening C to the rteam chest, which acts as a receiver. 
| D is the low-pressure valve connected to the high- 
| pressure through the external cavity F. The starting valve 
| connects the live steam ports of the high-pressure cylinder. 
| As examples of piston valves for very large rolling 
| mill engines, &c., four valves, of engines made by Davy 
| Brothers, Limited, of Sheffield, are illustrated in detail 
| in Fig. 37 to Fig. 40. Fig. 37 shows a piston valve as 
| fitted to a 45in. by 52in. horizontal rolling mill engine. 

This valve steams from the centre portion, and exhausts 


















































7 


to iGenrre of Cyiader 





| 
| 
i 
| 
! 
j 
| 
| 





In altering the cut-off in this manner, the variation in the 
* No. IL. appeared June 25th. 
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upwards of 350 locomotives built at the Baldwin Works | from the one end through the inner portion of the valve. 
since 1902. The arrangement of cylinders and the course | It is driven from one end only, being free to slide on the 
of the steam is shown in Fig. 34. The live steam port| valve spindle at the other, thus relieving it of all 
is centrally placed between the induction ports of the | stresses due to contraction and expansion. The packing 
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rings are of a special type, which have been used by 
Davy Brothers, Limited, for many years with successful 
results. An enlarged detail is shown in Fig. 37a. It | 
consists of two outer rings A, which are split, and one 
central ring B, which is solid. The junk ring tightens on | 
to these rings. The valve is put into the liner with the 


tube or pipe, and bolted to the cylinder at the ports. The 
main valve is formed in three pieces screwed together by 
studs, and is fitted with two floating rings in the way of 
the cylinder ports, and four Ramsbottom rings—two at 
each end—to prevent leakage of steam at the ends. The 
main valve is actuated through two spindles, and the 





junk rings loose. This allows the spring rivgs to take | 
uneir position ; it is then tightened up. When itis neces- | 
sary to adjust the rings the junk ring nuts are simply | 
slacked back, when the spring rings will take up the | 
adjustment. The spring rings are fitted with lapping | 
plates at the joints, as shown in detail. Fig. 38 shows | 
a 16in. diameter piston valve as fitted to a 40in. | 
diameter by 48in. stroke three-cylinder vertical rolling | 
mill engine. This valve is also driven from one end only, 
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cut-off valves by a central spindle in the usual way. 
Fig. 40 shows the design of valves used for a 16.n. 
diameter by 24in. stroke three-cylinder high-pressure 
vertical engine, also by Davy Brothers. This valve is 
fitted with internal expansion valves on the Meyer prin- 








Fig. 43 


ciple, similar to that just described, but owing to the 
small diameter available, special arrangements have been 


| made both for the connection of the valve to the spindl- 


| 
| 


and it is double-ported so as to shorten the travel on 
account of the high speed of the engines. The packing 
rings are of a similar design to those just described, but | 
the spring rings are of the restrained type, being turned | 
with a lip on the inner sides, which engages with a recess | 
turned in the solid ring when the spring rings have worn | 
slightly—see Fig. 38a. They are also fitted with a lap or 
tongue piece at the joint. 





Fig. 39 illustrates a type of expansion valve fitted by 
Davy Bros., Limited, to the high-pressure cylinder of a 
horizontal blast engine, with cylinders 45in. and 96in. 
diameter by 60in. stroke. The main valve is fitted with 
an internal one on the Meyer principle. As will be seen, 
steam enters through the inner portion of the valve and 





exhausts round the outside of the central portion. Owing 
to the great length of the casting, and for convenience of 
manufacture, the steam chest is cast in the form of a 


and the securing together of the three pieces which form 
the valve. It will be seen that all nuts are securely 
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locked by means of copper washers bent up against the 
flat of the nut after being screwed home. 

In Fig. 41 is shown a detailed drawing of a 238in. 
diameter piston valve as fitted by Stewart and Co. (1902), 
Limited, of Glasgow, to rolling mill and sugar mill 
engines, with cylinders 44in. diameter by 60in. stroke. 


No special claim is made for this design of valve beyond 
the fact that it represents good engineering practice and 
design. This it certainly does. The valve body is con- 
structed in three pieces, and may be said to consist of 
two junk rings and a distance piece, the whole being held 
together by the valve spindle nuts. The packing rings 
are of a type largely used in marine work. They extend 
the full width of the face, and split at one point, being 
held together by a bolt fitting into a slot. The rings are 
given a slight initial spring, and can be adjusted by fitting 
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in liners at the joint, and afterwards tightening up again, 
To all intents and purposes the rings are the same as solid 
floating rings, and work with as little friction, but they have 
the advantage of being adjustable. In Fig. 42 is shown the 
arrangement of piston valve and cylinder as used by 
the same firm for rolling mill engines, with cylinders 54in. 
diameter by 60in. stroke. In this case, owing to the 
great length between the ports, the valve is made in the 
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form of two pistons. The packing rings used are of 
the same design as those illustrated in Fig. 41. 

As already stated, quite a large number of slow-speed 
engines are now being fitted with trip piston valves, as 
originally made by Messrs. Van den Kerchove, of Ghent. 
The arrangement of valves is shown in Fig. 43. The 
clearance space can be made as small as in a Corliss 
engine, and the valves are practically frictionless, 
whereas the Corliss valves require a powerful gear to drive 


them. The steam valves arein the top end of the cylinder, 
and are usually driven through a trip gear, while the 
exhaust valves are in the bottom half, and are usually 
driven through a positive gear with wrist-plate motion 
giving a quick opening and closing of the valves. 
Messrs. Dobson and Co., of Belfast, have made a 
speciality of their rings for this type of engine, details 
are shown in Figs. 44 and 45.° The check pieces, 
which are of very neat design, are the same as adopted 





for their pistons. It will be noted that the wave springs 
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which hold the rings on to the face of the valve lips or 
junk rings are always placed so as to act in conjunction 
with the steam pressure. These rings are working satis- 














Follower Piston Valve. 


Fig. 48 


factorily at all pressures and temperatures up to 750 deg. | 
Fah. When this type of ring is adopted for ordinary | 
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piston slide valves, the arrangement is as shown in Fig. 46. 
As the ring is restrained it is not possible for it to spring 
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the slots shown to the back of the rings, they do not 
collapse when passing over the ports. 

Another design of valve is that made by W. Buckley and 
Co., Ltd., of Sheffield, under Pagan’s patents, and is illus- 
trated in Fig.47. It’is specially suitable for high speeds, 
high pressures, and superheated steam. The valve shown 
in Fig. 47 is one used for the high-pressure cylinder of a 
marine engine working with steam at 180 lb. per square 
inch, and is 26in. diameter, and in Fig. 48 is shown the 
arrangement for smaller sizes. The packing ring in this 
valve, which is the full width of the bearing surfaces, is 
expanded by the firm’s usual type of coiled spring, which 
is adjustable for the outward pressure it gives, and it only 
exerts pressure outwards; the endwise pressure required 
to keep the ring st-am-tight against the valve flanges is 
obtained by means of a compression spring in the case 
of small valves—see Fig. 48—and a conical coiled spring 


|in the case of large valves, as shown in Fig.47. This 
| spring presses upon the follower, which bears on the 
| upper 


part of the packing ring. The spring for the 
follower ring is held’in place by a junk ring of the 
usual type. The packing rings are fitted with a 
restraining tongue-piece, and if a coil spring or com- 


| pression spring should break through any unforeseen 


cause, no damage would be done. 
In Figs. 49 and 50 are shown two working drawings 


| showing the application of the “ Allen’s” piston rings to 
| piston valves. 


The general principle of the packing rings 
is the same as already described for pistons Figs. 19 
and 19a, but in this case the wedge segments are made 


| at such an angle that external pressure—such as a piston 
| valve has to withstand when passing over the ports—will 


not close in the packing ; the rings therefore will expand, 


| but cannot contract. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

As only brief details of the absolutely new constructions 
in some of the Royal dockyards are at present known, 
priority in our half-yearly record of warship construction in 
England is given to vessels which have already made good 


| progress or passed into service. Our record is as follows :— 


The machinery acceptance, and final trials of the battle- 
ship Bellerophon, built at Pembroke, and her passing out of 
dockyard hands took place in the course of the week end- 
ing January 16th Jast. Good progress has been made 
with the battleship St. Vincent, also being built at Ports- 
mouth, and she is now nearing completion. 
Marked ——- has been made since her launch with 
ip Collingwood, built at Devonport, her side 
armour having been fixed in position in three working 


| days; the whole of her boilers—some eighteen in number 


—each weighing about 30 tons, were shipped on board in 
four days, and the tripod masts (two) in two days; the actual 
lifting and placing of each of the latter in position occupying 
but one hour. The whole of this smart work was effected 


| with the assistance of the 75-ton electric crane fitted on 
| the dock side, coupled with well organised labour. 


The steam trials of the battleship Temeraire, built at 


| Devonport, took place between the 20th and 23rd of 
| February, and were highly satisfactory. When making 
| 22 knots an hour, little noise of the machinery or vibra- 


tion of the ship was perceptible. The vessel as a whole 


| is considered the most perfect specimen of her class 
| built up to now. 
| of coal, and at full speed will not burn more than 500 tons 


She has bunker capacity for 2400 tons 


a day. 

The progress in the construction of the armoured 
cruiser Bellona, at Pembroke Dockyard, has been highly 
satisfactory, the boring out of the propeller shaft brackets 


|} and tubes having been effected between the 22nd of 


January and the Ist of February, so that the \essel was 
enabled to be put into the water on the 20th of March 
last, the construction of the launching cradle to effect this 
having been pushed on as fast as possible. Since her 
launch she has made excellent progress, all the pieces of 
the propeller shafting having been adjusted in their final 
position, and the turbine engines coupled up. 


Fig 50 
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into the ports, or wear the liner excessively, due to steam | 
expansion, and as the steam is freely admitted through 
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The basin trials, on the 8th of March, of the armoured 
cruiser Boadicea, built at Pembroke, gave satisfactory 





results, the turbines on the admission of steam to them 
starting without a hitch. On the ten hours’ steaming 
trial, with the assistance of oil fuel, she attained a speed of 
practically 28 knots an hour, and when running free at 
full power it is believed that 29 knots will be attained. 
The acceptance trial of the ship was concluded on the 
3rd of June, and the propelling machinery taken over 
from the engineer contractors, the vessel leaving Pembroke 
on June 10th. 

The unarmoured cruiser Blanche, the keel plate of 
which was laid down in Pembroke Dockyard on April 12th, 
had in a fortnight from that date made fair progress, as 
in the interval about 100 tons of material had been worked 
into her hull. She is a vessel of the Boadicea type and 
form, 385ft. long, 41ft. 6in. beam, 3360 tons displacement, 
with a mean water draught of 13ft.6in. Her propelling 
engines are to be turbines of 18,000 horse-power, and are 
expected to give her a speed of 25 knots an hour. 

Taking now in order (as to their keel laying dates) the 
newest warships, the first to be noted is the battleship 
Neptune, being built at Portsmouth, the keel of which 
was laid on January 19th. She will be 540ft. long, 86ft. 
beam, have a displacement of 20,050 tons, and a draught 
of 30ft. Her engines will be of turbine type of 25,000 
horse-power, and are expected to realise a speed of 21 knots 
an hour. A good start was made with the construction of 
her hull, as by April 1st 1000 tons of material had been 
worked into it, the framework being then well forward, 
and the bulkheads secured in position. The Neptune 
will be the largest and most powerful warship in the Navy, 
and she will very probably have reached the launching 
stage by the end of August. 

Another notable ship is the armoured cruiser Indefatig- 
able under construction at Devonport, a vessel reputed to 
be the biggest of her class in the world. The “slip” 
on which she is being built, not having been previously 
of sufficient length, was increased, and the keel-plate 
laid on the 23rd of last February. The new shipis to have 
a length of 555ft.,a beam of 80ft., a displacement of 19,000 
tons, and a draught of 263ft. Her engines will be tur- 
bines of 45,000 indicated horse-power, estimated—at her 
load draught—to give her a speed of 25 knots an hour. 

Turning now to the progress made in the construction 
of warships and machinery in the private shipbuilding 
yards and engine works in England in the past half-year, 
we find that during that time Sir W. G. Armstrong, 
Whitworth and Co., Limited, have completed the armoured 
cruiser Invincible, and handed her over to the Admiralty. 
The battleship Superb has completed her official trials in 
a very satisfactory manner, and has been finished and 
handed over to the same authority. A commencement 
has been made with the second-class protected cruiser 
Newcastle, the framing of the vessel being now well in 
hand. The Argentine gunboats Parana and Rosario, 
having both completed their trials in a satisfactory 
manner, are now being finished, and will shortly be handed 
over. The Minas Geraes, Brazilian battleship, is now 
well advanced, and -will shortly be ready for her official 
trials. The Brazilian scouts Bahia and Rio Grande Do 
Sul, which were launched early in the year, are now 
having their machinery placed on board. 

Hawthorn, Leslie and Co.'s report of progress in warship 
work within the past half-year is as follows :—The trials 
of the Afridi, 33-knot torpedo-boat destroyer, are now 
completed, the hand steering gear of the vessel being the 
last tested. The first-class torpedo boats Nos. 21 and 22 
built at Hebburn, were handed over to the Admiralty in 
March last. The machinery of the battleship Temeraire, 
built at Devonport Dockyard, was tried at moorings early 
in February; and the whole of the steam trials at sea, 
which were run through consecutively without a hitch, 
took place during the last week of February and the first 
week of March. The opening up of the machinery after 
the trials, and the completion trial of 24 hours being 
satisfactorily carried through, the vessel was handed over 
to the Admiralty on May 7th. Of the first-class torpedo 
boats Nos. 33 and 34, built at Hebburn, the trials of the 
first have been satisfactorily completed, and the vessel 
was handed over to the Admiralty on June 10th. Those 
of No. 34 are now being run, and it is expected the vessel 
will be handed over this month. The boilers, funnels, 
and uptakes of the battleship Collingwood, built at Devon- 
port Dockyard, are now all on board, and the turbines for 
the two wing shafts are completed and being put on 
board. The low-pressure and cruising turbines are 
being steam tested at the works, and will be 
despatched to the ship during August. Owing to 
the delay occasioned by the recent strike of engineers 
and shipwrights on the Tyne, work on the 33-knot 
destroyer Zulu at Hebburn has not progressed. The 
boiler funnels and uptakes, however, are now on board 
the ship, and as soon as the stern tubes are bored out, the 
propellers and shafting now finished in the shops will be 
fitted in place. The turbines and condensers are also 
well in hand. The whole of the material for the 27-knot 
destroyer Scourge has been ordered, and a considerable 
portion of it has been delivered. An order for the 
machinery of the unarmoured cruiser Blanche (under 
construction at Pembroke Dockyard) was placed with 
Hawthorns a couple of months ago, and the work is well in 
hand in their drawing-oflice, and all the material has been 
ordered. The patterns for the turbines are made, and 
are now in the foundry. An exceptionally short time is 
available for the construction of this machinery, as the 
vessel has to be completed and handed over during 
October of next year. 

Palmer’s Shipbuilding and Iron Company at Jarrow 
has during the past half-year delivered to the Admiralty 
the two torpedo boat destroyers Albacore and Bonetta, 
and within the past fortnight the first-class torpedo boat 
No. 24, which has successfully undergone her speed trials. 
The official trials of torpedo boat No. 33 are now being 
held, and those of the sister boat No. 36 will take place 
shortly. The Viking 33-knot destroyer is still on the 
stocks. The material for the battleship Hercules, an 
order to build which was received by the firm during the 
past half-year, is being rapidly ccleued; but no details 
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as to the vessel’s design or dimensions are yet to hand. | 


At the only war shipbuilding works now existent on the 
river Thames—the Thames Ironworks Company—there 
is only now in hand for the British Admiralty the 
construction of the 27-knot torpedo boat destroyer the 
Nautilus. 

At the shipyard of the Southampton works of Jno. I. 
Thornycroft and Co., Limited, at Woolston, of the progress 
of warship building in the past half-year, the record is as 
follows :—Having passed all trials satisfactorily, torpedo 
boats Nos. 31 and 32 were delivered to the Admiralty on 
the 10th of February and 12th of March respectively ; the 
speed on trial over eight hours’ continuous running was 
26.437 knots for No. 31 boat, and 26.22 for No. 82 boat. 
The Amazon torpedo boat destroyer passed all her trials 
successfully, and attained a speed of 33.734 knots on the 
mile at Skelmorlie, and maintained a mean speed of 33.217 
knots during the six hours’ trial. She was handed over to 
the British Admiralty on the 7th of April. The 33-knot 
British torpedo boat destroyer Nubian is undergoing 
trials at the present time, and it is expected that she will 
be delivered to the Admiralty in about eight weeks time. 
The torpedo boat destroyer Savage is making satisfactory 
progress, is now in full frame and partially plated, while 
the turbines and boilers are well in hand. The vessel is 
a coal-burning destroyer, while the others use oil fuel ; all, 
however, have turbine machinery and water-tube boilers. 

At Yarrow and Co.’s works at Scotstoun, Glasgow, of 
the ten Brazilian destroyers under construction the third, 
fourth, and fifth have passed their official trials, and 
the sixth started her trials last week. The first three of 
these destroyers have reached Rio, and the fourth Las 
Palmas on the 24th of June. The last four of the ten 
vessels are in an advanced stage of construction, the 
seventh being atout ready for launching. A shallow- 
draught gunboat 120ft. long by 20ft. beam, for the Portu- 
guese Government service in Macao, has been shipped to 
Hong Kong for re-erection there, and two shallow-draught 
side-wheel steamers for the same Government are on the 
point of shipment to Portuguese Guinea. Two sets of 
internal-combustion machinery similar to that fitted in 
two Austrian gunboats by the firm have also been con- 
structed at the works, together with the Yarrrow water- 
tube boilers for the British destroyer Rattlesnake. 

At the works of Vickers, Sons and Maxim at Barrow 
the battleship Vanguard was launched on the 22nd of 
February last. This vessel, which is similar to the 
Collingwood, is 500ft. long between perpendiculars, has a 
beam of 84ft., a displacement a little over 19,250 tons, 
with turbine engines of 24,500 indicated horse-power, 
estimated to give a speed of 21 knots. 
cheapest armoured ship of her size and power ever built. 
Her launching weight was 10,250 tons, a thousand more 
than any battleship previously put into the water from 
any shipyard. The Sao Paulo battleship, built for the 
Brazilian Government at the Barrow shipyard, was 
launched on the 19th of April, her launching weight being 
10,400 tons. She is 530ft. long, 82ft. beam, 19,100 tons 
displacement, with a water draught of 25ft. She will 
have reciprocating engines of 24,000 horse-power, driving 
twin screws, a speed of 21 knots being guaranteed, and 
Babcock and Wilcox boilers, bunker room for 2000 tons 
of coal being provided, together with arrangement for 
carrying oil fuel. 

Cammell, Laird and Co., Limited, of Birkenhead, are 
to build three of the destroyers lately put out to contract, 
they are to be named Racoon, Renard, and Wolverine. 
The Swift, ocean-going destroyer, built by the firm, after 
new wing propellers had been fitted, ran trials on 
February 16th, and attained a speed of 36 knots, while 
under full pressure 38 knots were realised, further 
alterations having been made in her propellers, in order 
to find out the best type for the vessel. 








THE PRESSURE ON LOCOMOTIVE BRAKE 
BLOCKS. 


A KNOWLEDGE of the pressure exerted by the brake 
blocks on the wheels of a locomotive and tender is often of 
importance ; it has to be considered by the designer, and it is 
fundamental when the results of brake trials, either absolute 
or comparative, have to be considered. 

In such few books as deal with the locomotive, the subject 
is generally dismissed as ‘‘simply a matter of leverage,”’ 
with, perhaps, a numerical example. Granted that it is 
‘‘simply a matter of leverage,’’ in practice the difficult 
problem is very often, “‘What is the leverage ?’’ and it is this 
aspect of the question—which is usually ignored—that is the 
subject of the following article :— 

The leverage between the brake cylinder, or the screw of 
the hand brake, and the bottom of the brake hanger, does not 
offer any difficulty when equalising or distributing levers are 
used, and when such levers are not provided for in the design 
it is usual to assume that the braking force is equally 
distributed amongst the hangers when they are all, as is 
generally the case, similar and similarly situated with regard 
to the wheels. The problem now becomes, ‘‘ Given the 
amount and the direction of the force acting at the end of 
the brake hanger, what is the effective pressure on the brake 
block ? ’’ 

The answer to this question depends on the method of 
securing the brake block to the hanger, and there are two 
systems in everyday use, with one of which the solution is 
perfectly definite, while with the other, although the pressure 
is not statically determinate, a satisfactory practical solution 
can be obtained by making one assumption, the accuracy of 
which will be admitted to be sufficient for the purpose for 
which it is used. 

The first case is where the brake block is secured to the 


She will be the | 


The objection to this arrangement is that the brake block 
will not retain its position relatively to the hanger, except 
when it is pressing on the wheel ; so, in order to prevent the 
block from turning round on its pin until the top comes in 
contact with the wheel, it is customary to introduce a small 
tension spring at the top, or a small compression spring at 
the bottom, which serves to hold the block in its right 
position away from the wheel. 

From this it was a natural transition to the brake block 
with a small ‘‘ stop ’’ cast on, to bear against the hanger and 
so hold it in position, as shown in Fig, 2. This stop is both 
cheaper and less troublesome than the spring, but has the 
disadvantage of rendering the pressure on the brake block 
indefinite, for the block being supported at two points, and 
the distribution of pressure between the block and the wheel 
unknown, the science of statics offers no means of apportion- 
ing the load between the two supports. 

There are three methods of estimating the leverage, which 
are used by different engineers—viz., the effective arm is 


taken to be b, b + c, and 6 4 a where 0b is the distance 
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Fig. 1 


| from the fulcrum to the centre of the pin carrying the block, 
| and c is the distance between the centres of the pin and the 

stop. Of these the two first are obviously the extreme limits, 
and give brake block pressures in excess and defect 
| respectively; while the third, which is probably the most 
| often used, is the mean between the other two. Yet another 
way is to assume the effective arm as being to the centre of 
the length of the block. Evidently there is no sound basis 
for any of these methods, while they lead to very different 
results, so that if it is stated that a wheel is braked to, say, 
80 per cent. of the load on it, it is necessary to know on what 
basis the calculation was made before the result is of any 
value for comparative purposes. For instance, if b = 12in. 
and a = 3in., which are quite practical figures, and if the 80 
per cent. was based on an effective arm equal to ), then a 


calculation based on 6 + c would give 64 per cent., while 
one baced on b + ; would give 71-per cent., and the dif- 


ferences are so great thatit is evidently impossible to make 
any comparison between braking forces unless they are all 





Fig. 2 


known to be calculated on the same basis, and even then, 
since the positions of the stop, and of the block itself with 
reference to the pin and stop, are to a great extent arbitrary, 
it by no means follows that a comparison between different 
brake blocks, when all the calculations are made on the samie 
basis, will be a true one. Thus, if there be a second block 
with c = 2in. fitted to the previous hanger with b = 12in., 
the three methods would give 80, 684, and 74 per cent. re- 


spectively, and comparing these with the foregoing, 5 = 1.00, 





hanger by means of a single pin, as shown in Fig. 1, and in 
this case, if a is the length of the perpendicular from the 
fulcrum of the hanger on to the line of action of the pull P 
at the bottom of the hanger, and 6 is the distance of the pin 
carrying the brake block from the fulcrum, the effective pressure 


b 
on the block is evidently P a and calls for no further 


Ma = 0.935, and a = 0.96 for the three methods, so that 
‘ 

the result of the comparison is to a very great extent de- 
pendent on the method of making it, and it is doubtful as to 
which, or if even one, of the results is correct. 

This being the case, it is necessary to try and find some- 
thing which is definite, and it will be at once noticed that the 
wear of the brake block is perfectly so. The block, bearing 


the hanger round the fulcrum, and the shape of the worn 
block is known with the same certainty as that of the unworn 
one, and is independent of the positions of the pin and the 
stop. 

Now let the following apparently reasonable assumption be 
made :—‘‘ The normal pressure on the block at any place is 
proportional to the wear that takes place there,’’ and a basis 
is obtained which is quite definite, and which will give 
strictly comparable results, while such results will be con- 
siderably more accurate than those obtained by the use of 
any of the above-mentioned arbitrary methods, even though 
the hypothesis may not be strictly axiomatic. 

The problem of finding the effective leverage, or the centre 
of pressure, now becomes that of finding the centre of wear. 

Referring to Fig. 3, let O be the centre of the wheel, C the 





Fig. 3 


fulcrum of the brake hanger, and A and B the top and 
bottom of the brake block. 

If the block wears slightly, the hanger, and the remainder 
of the block with it, will turn through a small angle, say @ 
(in circular measure). The wear at A will be @.CA in a 
direction at right angles to C A, and the resolved portion of 
this in the direction of the radius A O (the normal wear) 
will be 


8.0 A.cos(C A 0 i °) = 6.CA.sinCAO. 


Similarly the normal wear at B will be 
6.CB.sinC BO. 

NowC D=CA.sinCAOandC E =CB.sin C BO, where 
C D and C E are the perpendiculars from C on AO and BO 
so that 

Normal wearat A _@.CA.sinCAO CD 

Normal wearatB @,CB.smCBO CK’ 

The wear at intermediate points is practically proportional 

to the width of the trapezium of Fig. 4, of which the height / 
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Fig. 4 


is equal to the length of the block (A 2 of Fig. 3), and the 
top and bottom, 6 and a, are proportional to the wear at the 
ends, or to CD and CE. The distance of the centre of 
gravity of this from the bot'om is 

Ll fa- °) 

2 6 & +b 

and this is the distance of the centre of wear, and therefore, 
on the assumption made above, of the centre of pressure, 
from the bottom of the block. 

This gives the following simple and accurate method of 
obtaining the effective pressure on a brake block which is 


supported by the hanger at two or more points. 
From the centre of the wheel—see Fig. 5—dJraw radial 








Fig. 5 


lines through the top and bottom of the brake block, and 
draw perpendiculars to these lines from the fulcrum of 
he hanger. Let the lengths of these perpendiculars be b 








remark, 


on the hanger at two points, must, as it wears, revolve with 





nd a, and the length of the block be 1; then 2, the distance 
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of the centre of pressure above the bottom of the block, is 


equal to 

1 = l fa- =) 

6 ( + b/° 
Measure this length along the block from the bottom, draw 
a radial line through the point so found, and drop a perpen- 
dicular, c, from the fulcrum; then the length of this per- 
pendicular is the effective lever arm for the block, and the 
effective pressure on the block is, of course, obtained by 
dividing the turning moment of the force acting along the 
brake pull rods, abort the fulcrum of the hanger, by this 
arm. 

If the radial line through the centre of pressure should 
happen to lie above that through the centre of the carrying 
pin, it is an indication that the block is very badly propor- 
tioned, and an alteration should be made; such a case, 
however, will very seldom occur in practice. 

An examination by this method of a number of the 
standard brake blocks and hangers used by one of the leading 
railway companies in this country, covering over two thousand 
engines and tenders, shows that, for most ordinary propor- 
tions, x lies between 0.371 and 0.401, with an average of 
0.38 1, so that there is, in general, no necessity to go through 
the whole of the calculation, but simply, having drawn the 
block in position against the wheel, to measure off 0.337 
upwards from the bottom of the block, which will give the 
centre of pressure. Drawing a radial line through this, and 
dropping a perpendicular from the brake hanger fulcrum, 
will give the effective arm. In special cases, where the pro- 
portions are much different from the average, it will be 
better to make the complete calculation, which is quite 
simple in any case: also, as the proportions of the standard 
blocks used by different makers vary somewhat, it will be 
advisable to try a few before accepting the value of a as 0.38 1; 
but it is not likely that any great deviation will be found. 

This method will be found to give much more satisfactory 
and uniform results than those in common use, and it may 
obviously be applied when the brake block is fixed to the 
hanger, as is sometimes the case. 

There is one other point which may be mentioned in this 
article, and that is the pressure in the brake cylinder or 
from the brake screw. The power brake may be either steam 
or air, and if the latter, pressure (Westinghouse) or vacuum, 

With the steam brake it is not likely that the pressure in 
the brake cylinder ever rises so high as that in the boiler, 
though the drop depends on many things: as an approxima- 
tion, it is probable that about 90 per cent. of the boiler 
pressure is a fair average for comparative purposes where the 
brake cylinders are exposed or the steam pipes are long, and 
about 95 per cent. where the cylinders are sheltered or 
lagged, and the steam pipe short. For the Westinghouse 
pressure brake the normal braking pressure in the cylinder is 
501b, per square inch with a train pipe pressure of 70 1b. per 
square inch. For the vacuum brake about 85 per cent. of 
the initial vacuum may be allowed as a fair average for brakes 
and cylinders in good condition. 

For the hand brake there are several methods of estimating 
the pressure in use, but it appears most satisfactory to allow 
for the friction of the screw and the maximum wrench a 
man can give on the handle. For a square-threaded screw 

tana 
tan (a + ¢) 
the thread [and ¢ is the angle of friction, so that tan is the 
coefticient of friction. Tan « may taken as about 
0.1 for a brake screw, and if d is the outside diameter of the 
screw, and 7 is the number of threads per inch, then 

2 0.64 
w(2nd-1) 2nd-1 
As both a and € are small, and the calculation is not an exact 
one, it is sufficient to take tan a= a, tane =e, and 
tan (a + «) = a + ¢, from which 


the efficiency is where @ is the mean angle of 


tan a 


6.4 

2nd + 5.4 

this (which must be multiplied by 100 to bring it to a per- 
centage) gives an efficiency of about 45 per cent. for an 
ordinary brake screw. The maximum pressure which a man 
can exert on the handle is about 1001b., and this figure, 
combined with the above efficiency, will give very fair com- 
parative results, 


efficiency = 








ORIENT LINE T.8.8S. OTRANTO. 


THE new twin-screw steamer Otranto, built by Workman, 
Clark and Co., Limited, Belfast, left the Alexandra Wharf 
early on Tuesday morning of last week, and, after adjustment 
of compasses in the Lough, proceeded to the Clyde for her speed 
trials, The Otranto is the first of two vessels being built by 
Workman, Clark and Co., Limited, for the Orient Steam 
Navigation Company, which company, as our readers are 
aware, is, in accordance with the terms of its new mail con- 
tract with the Australian Government, adding five new 
steamers to its fleet, three of which have already been 
delivered. The Otranto is 554ft. in length, with a gross 
tonnage of about 12,500, while her loaded displacement will 
be over 17,000 tons. She has been built under special survey 
for the highest class in Lloyds’ registry, complying also with 
the requirements of the British Board of Trade and the con- 
ditions laid down in the Commonwealth Navigation Act. 
The passenger accommodation has received most careful con- 
sideration. Accommodation is provided for 300 first-class, 
140 second-class, and 400 third-class passengers, as well as 
450 emigrants. 

The first-class rooms occupy the midship portion of three 
decks, and a special feature has been made in the single-berth 
rooms and rooms for two persons ; a number of cabins de luxe 
and cabins arranged en swite are also provided, these latter 
comprising a separate sitting-room, bedroom, and lavatory, 
the decorations and furnishing being designed in various 
harmonious styles. The shelter-deck state-rooms are arranged 
on the tandem system, by which the inner rooms have a wing 
extending to the side of the vessel, with a ventilating opening 
port, thus affording the same advantages of lighting and ven- 
tilation which are enjoyed in the outer rooms. The lower 
berths in a large number of the rooms are designed to draw 
out, and so to form a double berth. The first-class dining 
saloon is on the upper deck. It is arranged for the accom- 
modation of 156 persons, and is lighted by ventilating ports 
arranged in pairs, and by a large central lighting well sur- 
rounded by balustrades. The walls are panelled in light 
French grey oak, with gold ornaments, and relieved with 





tapestry panels and large mirrors, while the ceiling in fibrous 
plaster is most delicately moulded, and decorated in white 
and gold. 

A miniature saloon has been devoted to the use of the 
children, where they will be able to enjoy themselves in their 
games and pastimes in the charge of their attendants. It is 
placed near the dining saloon. The remainder of the public 
rooms are situated on the promenade deck, and include the 
lounge, music-room, and smoking-room. An electric hoist 
for conveying passengers down to the dining saloon corridor 
is placed in the former room. 

The second-class accommodation is placed on the upper 
and shelter decks, and the cabins are mostly arranged on the 
tandem system, a large number of these being two berth 
rooms, while the style and finish throughout is very similar 
to those of the first class. The dining saloon is commodious 
and well lighted, and extends the full width of the vessel, 
having seating accommodation for over 150 persons. It is 
lighted by large round ports in the ship’s sides and by a 
large central well. The stairway from the deck leads to the 
main entrance hall and vestibule on the shelter deck. 

Third-class accommodation for 400 persons is provided in 
well-lighted state-rooms on the upper and main decks. These 
rooms are arranged for two and four persons, and are fitted 
with fixed berths and wash-basins. The dining saloon on 
the lower deck affords accommodation for over 200 persons, 
and is provided with revolving chairs placed round small 
tables, while the room is lighted by round ports in the ship’s 
sides. The deck space for promenading and amusements is 
provided for all classes, the first-class main promenade on the 
boat deck being about 40ft. above the load water-line. The 
wireless telegraph room is situated on the boat deck, and is 
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shafting is of hydraulically pressed Siemens-Martin steel. 
The boiler-room outfit consists of four double-ended and two 
single-ended steel multitubular cylindrical boilers arranged 
in two separate rooms with double funnels of oval section to 
each group of boilers. All the boilers are arranged to work 
on Howden’s latest and most improved system of forced 
draught, the pressure being sustained by five large motor- 
driven fans. A series of trials were conducted on the Firth 
of Clyde, all of which were eminently satisfactory, the speed 
attained being, as we have already announced, 18.95 knots. 

We may add that Workman, Clarke and Co., Limited, 
successfully launched the Orvieto from their North Yard on 
Wednesday last. The Orvieto is sister vessel to the Otranto, 
and is intended for the same service. 








THE THORNHILL AND ROYSTON LINE, 
MIDLAND RAILWAY. 


THE new railway brought into use for passenger traffic 
on the 1st inst. forms a portion of the Midland Company’s 
West Riding lines, which have been open for goods traffic 
between Royston and Dewsbury for the past three years. 
The length of the line from the junction at Royston with the 
Midland main line to the junction at Thornhill with the 
Lancashire and Yorkshire Railway is a little over eight miles. 
The first seven miles of this line form a portion of the pro- 
posed Midland new main line to Bradford, and has been 
constructed with no gradients worse than 1 in 200, and no 
curves sharper than one mile radius, though the last mile of 
the line to be opened, forming a branch to the Lancashire 


Line to be opened for Passenger traffic I July 1909 
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THE THORNHILL AND ROYSTON RAILWAY AND LINES IN THE DISTRICT 


furnished with all the necessary instruments for receiving 
and despatching messages by telegraph. 

The first and second-class galleys are in one compartment 
on the upper deck, having the first-class pantry opening off 
the fore end, and the second-class pantry at the after end, 
from each of which there is direct access to the respective 
dining saloons. The main galley is a suite of rooms, each 
set apart for some special purpose, and comprises a confec- 
tionery room, bakery, vegetable room, butcher’s shop, and 
sculleries, each of these rooms being provided with the neces- 
sary fittings and utensils required, electric power being 
utilised as far as possible. In connection with this depart- 
ment large refrigerated chambers have been fitted up on the 


lower deck for the storage and preservation of perishable | 


stores required-for use during the voyage. There isa fully- 
equipped laundry with electrically-driven appliances. 

As regards the sanitary arrangements, many of the fittings 
have been specially designed for this vessel with a view to 
secure simplicity of details so as to facilitate cleaning or 
repairs while the vessel is at sea. Complete arrangements 
have bee made to secure an ample service of hot and cold 
salt and fresh water in all the lavatories, which are ventilated 
by electrically driven outcast fans. A steam heating system 
has been fitted throughout the passengers’, officers’, and 
crew’s accommodation, so as to ensure the comfort of all when 
in the cold climates. For the ventilation large electrically- 
driven fans and punkahs are fitted in the first-class saloon and 
cabines de luxe, while in the second-class saloon and all other 
public rooms and state-rooms there are large electric fans 
which can be regulated to various speeds. Electric lighting 
is fitted to every part of the vessel, the current for this and 
motor driving purposes being generated by four dynamos. 
The cargo space is divided into five holds, the three foremost 
of these being completely insulated and otherwise prepared for 
the reception of meat and fruit cargoes in bulk. 

The propelling machinery consists of two independent sets 
of quadruple-expansion engines balanced on the Schlick 
system. The twin-screw propellers have each three blades of 
manganese bronze fixed to cast steel bosses, while the 








and Yorkshire Railway, has steeper gradients and somewhat 
sharper curves. The principal works on the new line have 
been the two viaducts, one at Crigglestone, a quarter of a 
mile in length, consisting of twenty-one arches of spans 
varying from 50ft. to 61ft. 6in., and maximum height of 
80ft. from ground rail level, and the other at Horbury, 300 
yards long, consisting of seventeen arches of 45ft. span, and 
height of 50ft. above ground. Both of these viaducts are 
built of brickwork faced with best brindled bricks, and 
have been constructed in a thoroughly satisfactory manner. 


| There is also a tunnel 250 yards in length at Crigglestone. 


The earthworks have been heavy throughout ; several of the 
cuttings are over 45ft. in depth, two of the embankments 
being 50ft. high. A plan of the network of railways in the 
district, showing the new railway by dotted lines, is given 
herewith. We are indebted for it and for the above particu- 
lars to Mr. W. B. Worthington, M. Inst. C.E., Engineer-in- 
Chief of the Midland Railway. 








INSTITUTION OF MINING ELECTRICAL ENGINEERS.—A meeting 
of this Institution will be held at the Grand Hotel, Manchester, on 
Saturday, 10th inst , at 7 p.m. The meeting held at the offices of 
the Institution of Engineers and Shipbuilders in Scotland, 
Elmbank-street, Glasgow, was adjourned. 

Royat InstirvuTion.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon 
(the 5th instant), the Duke of Northumberland, K.G., President, 
in the chair. The Duchess of Northumberland, Lady Victoria 
A. Perey, Mr. H. E. Edmunds, Colonel Sir Charles Euan-Smith, 
K.C.B., and Mr. Alfred Rowe were elected members. 


THE INSTITUTION OF CIVIL ENGINEERS: NEWCASTLE-UPON- 
TYNE ASSOCIATION OF STUDENTS.—A visit will be made on Wed- 
nesday, the 14th inst., to Addison Potterand Son’s Tyne Cement 
Works at Willington Quay, and the works of the North-Eastern 
Marine Engineering Company, Limited, at Wallsend. Members 
will travel to Point Pleasant Station by the riverside train leaving 
the Central Station, Newcastle-on-Tyne, at 1.25 p.m. 
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Fig. 1—IN POSITION FOR TOWING 


A NEW CANTILEVER ELEVATOR. 





SOME important advantages are claimed for a new type 
of floating elevator, which we were recently invited to 
inspect. It is being worked by the London Grain Elevator 


Company, Limited, and was designed by Mr. Alfred H. | over the propeller shaft, it is important that the elevator and connecting it by links and levers as shown. 


Mitchell, who is the company’s engineer. It is used for 
discharging grain from ships’ holds to lighters, and it is 
constructed to work side or end-on to the ship, and 
has the advantage when 
deliver to two barges at the same time. 
out that the conditions of working grain from ocean-going 


Fig. 2—IN 


bot'om of the deepest hold of any ship, which may be 40ft. 
for a moderate-sized steamer, and considerably more for some 
of the ocean liners. The width of a ship is also another 
important factor. The majority of ships being divided by 
longitudinal bulkheads, and in the after holds by a tunnel 


should be easily able to work on either side of the ship’s 
centre line. 
The London Grain Elevator Company has several types of 


afforded the opportunity of inspecting each, in order that we 
might compare them with this new type. In one instance, 











POSITION FOR WORKING SIDE ON 


is shown in Fig. 4, it will be noticed that there is an arm of 
considerable length which is fitted to the top of a tower and 
counterbalanced by a weight at the back end. The first 
step in the development of this new cantilever elevator was 
the bringing down of the back balance weight, as in Fig. 5, 
If the lever 
be equal in length to the back end of the jib, and the sus- 
pending link be equal in length to that portion of the post 
above the link, there is a parallel motion whereby the weight 


working end-on that it can | machines in operation, and during our recent visit we were partakes of the same movement as the back end of the jib 
Mr. Mitchell points | 


and balances it as before. This arrangement reduces the top 
weight by probably some 400 foot-tons in an ordinary sized 
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steamers vary considerably as regards the size of the 
steamer, and the position and manner in which the grain 
is stored. When the work of discharging is commenced, the 
grain is probably at a height of some 15ft. to 20ft. above the 
water-line, whereas a short time afterwards the bottom point 
of the elevator may require to be taken as low as 20ft. below 
the water-line—in other words, to the bottom of the ship. 
When the ship is discharged it is necessary to lift the bottom 
end of the elevator over the highest point of the ship’s coam- 


ings, which may be as much as 40ft. above the water line. | to be high. 


Thus the bottom or digging end of the elevator must have a | 
vertical range of some 60ft. The clear length of the leg | 


below the supporting arm must be sufficient to reach the | In the ordinary type of self-contained grain elevator, which | com 























Fig. 3-MITCHELL GRAIN ELEVATOR—PLAN AND ELEVATION 


a3 is common practice, a portable machine is lifted into the 
ship by means of the ship’s booms, and rested upon beams 
placed across the hatch coamings. In some cases, we are 
informed, the time taken in fixing the machine is greater | 
than that taken to remove the grain. There was also a | 
pneumatic machine, which had apparently been in use for 
many years, and although it still performs its work satisfac- 
torily, we are told that it takes no less than 500 horse-power | 
to operate it. Its initial and maintenance costs are also said 








In order to show the advantages claimed for this new | 
type of machine the illustrations Figs. 4, 5, and 6 are given. | 


Swatn Sc 


machine, which in turn reduces the size of the barge or pon- 
toon carrying it. The final modification is illustrated in 


| Fig. 6, where it will be seen that the post, which is shown 


rigid in Figs. 4 and 5, is now supported by a trunnion at the 
top of a frame, which is placed on the turntable on the deck. 
With this arrangement it is possible to shorten the length of 
the cantilever arm by the amount by which the vertical post 
can swing forward. Thus the weight of the jib is not only 
lightened, but the amount of weight required to balance it is 
also considerably reduced. 

If we assume the elevator leg to be perfectly balanced by 
the jib balance weight the centre of gravity of the whole 
bination will pass through some definite point on the 
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upper side of the post. When this point is found it becomes 
possible by ballasting the lower end of the tilting post to 
bring the centre of gravity of the whole combination to the 
middle of the trunnion pin, at which point it will remain 
whatever be the position of the elevator. It will be seen 
that not only have the weights been brought down to a very 
low point, but the compound balance described enables the 
elevator to be worked side on or to work in broad or narrow 
ships without any tendency to give the barge a list or alter trim, 
so that a smaller barge can be used to carry it. The full 
weight of the elevator leg is not absolutely balanced, a cer- 
tain excess being allowed un the elevator end for sinking the 
leg into the grain. 

The elevator, which has been constructed for the 
London Grain Elevator Company by the New Conveyor 
Company, Limited, of Smethwick, Birmingham, is shown 
in Figs. 1, 2, and 3. The leg is telescoped and has a 
length when extended of 41ft. clear under the suspending 
pin. The buckets arecarried upon an endless chain, and are 
so arranged that as the telescopic leg is lifted the exact 
amount of chain that is let out on the front of 
the leg is taken up in the back, so that the chain 
remains of the same length and of even tension throughout. 
The buckets, which are 104in. apart, have a capacity of 100 
tons of wheat per hour at full speed, and deliver at the rate 
of 320 buckets per minute. The elevator is carried at the 
end of a cantilever jib 25ft. long centre to centre, and 9ft. 6in. 
at the back end. The weight of the leg is partly balanced by 
the balance weight at the back, connected by means of 
parallel bars and lever, as shown, The grain is discharged 
from the elevator head by means of adjustable shoots on to 
an endless conveyor band carried on the inside of the jib. 
This band is of canvas with rubber on one side and is provided 
with diagonal ribs on the side which carries the grain, to 
facilitate the grain running up hill when the jib is lowered into 
its lowest position. These ribs are placed diagonally to allow 
them to run freely over the supporting rolls which carry the 
slack side of the belt. At the top of the post this belt 
discharges into a second receiver, which by means 
of the long telescopic shoot shown, discharges into 
the boot of a second elevator which is placed on 
the deck, and which in turn raises it and discharges it 
into the weighing-house or hopper, from which it is delivered 
to craft. The elevator jib is carried at the top of the inclined 
post, which in turn is supported at the trunnion pin at the 
top of the frame, which rotates upon the turntable, the sup- 
porting ring and rack of the latter being secured to the bottom 
of the craft. The length of the tilting post above the 
trunnion is 30ft., and the height of the trunnion pin 
above the bottom of the barge is 17ft. 3in. The 
weighing-house is provided with six Avery’s patented 
automatic grain scales of 2501b. capacity each, which can 
discharge into sacks or loose into craft, as required. We are 
informed that the time required for putting the machine 
into a ship isabout four minutes, the corresponding tiine to ship 
and unship the portable machine previously referred to being 
anything from two to four hours. As will be gathered from 
the illustrations, this combination of the two levers and the 
telescopic leg gives a great range of motion. Figs. 1 and 2 
show the leg housed for towing, and the elevator swung out 
to its maximum range respectively. The precise angle of the 
jib is controlled by means of an electric winch and wire 
hauling gear acting on the back ends of the jib, whilst the 
tilting of the post is performed by means of a screw and nut 
carried in a bracket near the trunnion pin on the post. 

All the controlling motions are performed by series wound 
motors of 4 brake horse-power each. The driving of the ele- 
vator is done by a 20 brake horse-power motor attached to the 
turntable. Continuous current at 110 volts is generated on 
board by means of a Crossley suction gas engine, which drives 
a dynamo through the medium of a belt. The dynamo and 
all the motors are by Messrs. Holmes and Co., of Newcastle- 
on-Tyne. The deck elevator is driven from a countershaft in 
the engine-room and a chain belt. The drawing, Fig. 3, is 
for some much larger machines than the one just dealt 
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COMBINED STEAM ENGINE AND DYNAMO. 


ON page 30 of this issue will be found a description of the 
fruit-carrying steamer Tortuguero. This vessel is very com- 
pletely equipped, and is, of course, lit throughout by electri- 
city. The current for this purpose is provided by two sets of 
combined steam engines and dynamos, supplied by W. H. 
Allen, Son and Co. An illustration of one of these sets is 
given above. 

Each set has an output of 600 amperes at 100 volts 
when running at 500 revolutions per minute. The com- 
bined plant is of the enclosed type built specially by this 
firm for this service. The engines are of the vertical 
enclosed double-acting two-crank compound type, and are 
provided with a system of forced lubrication, the oil being 
circulated to all bearing surfaces by means of a valveless 
pump driven from the engine excentric. Each has one high- 
pressure cylinder 10in. in diameter and one low-pressure 
cylinder 14in. in diameter, the stroke being 64in. The 
cylinders with the two valve chests are cast together, a valve 
chest being on either side of the horizontal centre line, and 
between the two cylinders, thus bringing the overall length of 
the engine within moderate limits and reducing the distance 
between the centres of the cylinders. The high-pressure and 
low-pressure valves are driven from one excentric forged solid 
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Figs. 4, 5, and 6—GRAIN ELEVATORS 
with, which are at present being constructed by Spencer | with the shaft and situated between the cranks. The cross- 


and Co., Limited, of Melksham, Wilts. These machines 
are provided with additional means of delivering grain ashore 
as well as to craft by means of a portable conveyor belt and 
telescopic shoot. It will be noticed that the elevator is driven 
in this case by a motor attached direct to the head of the 
elevator ; thus doing away with all gearing. The grain is also 
delivered by means of shoots fixed inside the post and dis- 
charged by swivelling shoots into the second elevator, which 
is also driven by a direct coupled motor. The generating 
plant in this case consists of a high-speed direct coupled gas 
engine and suction gas plant, generating continvous current 
at 110 volts. The whole apparatus is controlled by one man, 
who is situated in a driver’s cabin on the turntable. 








asked the First Lord of the Admiralty if he would give the date 
when the contract for constructing the naval base at Rosyth was 
signed ; and whether the amended fair wages clause applied to 
that contract. 
Rosyth was signed on the Ist March, 1909. The old fair wages 
clause was included in the particulars sent to the contractors on 


head guides, which are cast in one with the trunk casing, are 
of the marine type, permitting easy access to the crcssheads 
for inspection, and adjustment through the door on the front 
oftheengine. Each engine is provided with a special arrange- 


ment of tanks and change valves for storing the lubricating | 


oil, in accordance with the requirements of Mr. A. W. Prim, 
the superintending engineer to the owners. 
of a large reservoir forming the base of the engine, fitted with 


case iron partition, and the oil drains from the crank chamber | 


into either compartment of the reservoir. The oil pump 


suction branch can be connected to either compartment by | 
means of a two-way cock, so that the oil which is not being | 


used forcirculation can be completely isolated from the lubrica- 
tion system, and withdrawn for the purposes of cleaning, 
cooling, or replenishing, without stopping the engine, as the 


| plant is designed with large bearing surfaces, &c., to enable it 
In the House of Commons recently Mr. Tyson Wilson | : a : : 


to run almost continuously. The governors are of the 


| centrifugal pattern, fitted to the end of the crank shaft, and 


In reply Mr. M‘Kenna said that the contract for | 


connected to the throttle valve by a vertical rod and lever, 
and a spring with hand regulation is provided whereby the 
speed is capable of being varied 5 per cent. above and below 


| the normal while the engine is running. The permanent 


This consists | 


supplied from a hole drilled through the end of the crank shaft 
which distributes the lubricant to the governor spindle, and 
from this two pipes are led to the moving pins and levers 
which carry the governor weights. The dynamos are of 
Messrs. Allen’s latest four-pole compound wound type, 
designed so as to give as nearly as possible a constant voltage at 
all loads. Each dynamo has four sets of carbon brushes, six 
brushes to each set. These are of a special grade of carbon, 
and each isconnected to the brush box by a flexible copper “‘ pig- 
tail,’’ and has a separate adjustable pressure spring. Any 
brush may be removed while the engine is running. The 
outer bearings are automatically oiled by ringlubricators, and 
oil throwers are shrunk on the armature spindles to prevent 
waste oil creeping over the commutator surfaces. The 
armature and field coils are designed to reduce the tempera- 
ture rise to a minimum. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS 


IN accordance with previous announcements, the summer 
meeting of the Institution of Mechanical Engineers will be held in 
Liverpool, and will begin on Tuesday, 27th July. A reception 
committee has been formed, consisting of the Lord Mayor and 
members of the Institution, and other intiuential gentlemen 
resiaing in Liverpool and neighbourhood. The following papers 
have been offered for reading and discussion, and will be read as 
time permits, but not necessarily in the order here given :— 
‘* Locomotives Designed and Built at Horwich, with some Kesults,” 
by Mr. George Hughes ; ‘‘ The Advance of Marine Enginevring in 
the Early ‘lwentieth Century,” by Mr. Arthur J. Maginnis ; 
‘* Reinforced Concrete,” by Mr. Arthur C. Auden ; “ Indicating 
of Gas-engines,” by Professor F. W. Burstall ; ‘‘'I'he Electrical 
Operation of ‘l'extile Factories,” by Mr. Herbert W. Wilson. 
The outline programme of the meeting is as follows:—On Monday, 
26th inst., the secretaries’ office will be open from 3 p.m. to 6 p.m. 
at the Municipal Central Technical School, Byrom-street, Liver- 
pool, for the registration of addresses, issue of badges. On the 
‘luesday, 10 a.m., the Lord Mayor of Liverpool and the members 
of the Liverpool Keception Committee will welcome the President, 
the council and members of the Institution, in the lecture hall of 
the Central 'l'echnical School, and then will follow the reading and 
discussion of papers. In the afternoon a visit will be paid to the 
Liverpool Corporation Electricity Works, and at 7.30 the Institu- 
| tion Dinner will be held in the Exchange Station Hotel. On the 
Wednesday, the reading and discussion of papers will be continued 
in the morning at 1U a.m. In the afternoon visits will be paid to 
works and other places of interest in Liverpool, At 9 p.m., a 
| reception in the Town Hall will be held by kind invitation of the 
| Lora Mayor and Lady Mayoress. On the Thursday, alternative 
| visits will be paid to the Walker engineering and other laboratories 
of the University, to the docks, to the Liverpool and Southport 
Electrified Railway, to the Lancashire and Yorkshire Railway 
Company’s Locomotive Works at Horwich, or to Northwich, by 
invitation of the Salt Union, visiting old style salt works and 
vacuum plant, and passing through Vale Royal Park, the Ander- 
ton boat lift, and the rock salt mine at Marston. On the Friday, 
| alternative whole-day visits will be paid either to Chester or 
Southport. 


Water Arbitration Prize.—We have received the following copy of 
conditions for the second water arbitration prize to be made in 1910: 
| —(1) The award will be made for the best original paper dealing with 
any branch of the mechanics of the supply or distribution of water, 
| accepted by the Council for publication with or without discussion 
| in the Institution ‘‘ Proceedings” of 1910, provided that the 
| paper be of sufficient merit in the judgment of the Council. (2) 
| Papers should be sent in as soon as possible, but not later than 
| lst September, 1910. (3) Papers should be illustrated by scale draw- 
| ings, but may be accompanied by photographs, lantern slides and 
| Specimens. (4) Any paper not accepted for printing in the 
| ‘* Proceedings” will be returned to the author. (5) The prize will 
| have a value of about £30, and will be accompanied by a certificate 
bearing the seal of the Institution, 





difference of speed between full and no load is 4 per cent. | 


the 23rd October last, and it was embodied in the contract as | 
Forced lubrication is fitted to the governors, the oil being | 


signed, 
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FRUIT AND PASSENGER STEAMER 
TORTUGUERO. 


WHEN the well-known firm of shipowners, Elders and 
Fyfie’s, Limited, commenced importing bananas on a com- 
paratively small scale, some seven years ago, from Costa Rica 
and Jamaica, it could scarcely have been anticipated that the 
trade would have grown to such large dimensions in so short 
@ period. The banana has become so popular an article of 
diet that the company, which started with four converted 
steamers, now finds full employment in the Manchester 
service alone for ten boats, of about 41,000 total gross 
tonnage, which are specially adapted for the carriage of this 
kind of fruit. Some idea of the extent of this trade may be 
gathered from the figures for last year, when it appears that 
the bunches delivered in the port of Manchester numbered 
over two and a-half millions, or only a few less than the total 
for the whole of this country. The delicate cargo has not 
only to be delivered regularly, it has also to be in a condi- 
tion to suit the state of the market and the stock in hand. 
The latter requirement necessitates highly efficient systems 
of ventilation and refrigeration. 

We are enabled herewith to place before our readers 
illustrations and particulars of the latest vessel to be added to 
the fleet, in which every essential feature for maintaining 
regularity of service and perfect temperature conditions has 
been embodied. The Tortuguero, built by Alexander 
Stephen and Sons, Limited, Linthouse, was launched on 
March 24th last, and sailed on April 22nd. She is a two- 
masted steel screw steamer of 5000 tons gross, and her 
principal dimensionsare :—Length, 374ft.; breadth, 47ft. 6in.; 
and depth to upper deck, 32ft. 6in. In addition to fruit the 
vessel will carry mails and a limited number of passengers. 
She is divided into two large insulated fruit spaces, one 
forward and one aft, each carrying fruit in three tiers on 
orlop, lower, and main decks, the remainder of the space 
below the upper deck being occupied by the machinery and 
bunkers, while the refrigerating plant, passenger3, and crew 
are placed above the upper deck in deck-houses and forecastle. 
The capacity of the insulated spaces is 220,000 cubic feet, and 
the bins for the fruit take up 175,000 cubic feet of this total. 
The bunkers will contain 1900 tons of coal, being sufficient 
for the round voyage out and home. The vessel goes out 
with bunkers full at an economical speed, and returns at full 
speed with her delicate cargo of fruit. 

To gain as much insulated space as possible, the cargo 
being of a light nature, all the available space round the 
engine and boiler-rooms has been utilised for bunkers, while 
the forward hold from the boiler-room to the collision bulk- 
head under the fruit space is utilised solely for coal, experi- 
ence having shown that it is not desirable to carry the insula- 
tion down to the tank top if the lower compartments can be 
made use of otherwise, as in this case, for fuel. The coal 
is loaded from tips in the Manchester Ship Canal through four 
large hatches, two through the boat deck to the side bunkers 
round the machinery space, and two main hatches forward 
being trunked through the fruit spaces. These trunks are 
fitted with large steel plate doors, which are closed when coal- 











ing to form coal shoots, but are left open to the fruit holds 
and the bunker covered over to gain additional fruit space on 
the homeward voyage. The disposition of the fruit spaces 
and bunkers is clearly shown in the elevation and plans of 
the vessel on page 34. A number of trimming hatches 
with plug covers is fitted in the orlop deck over the coal to act 
as escape doors into the fruit spaces. The fuel under the 
forward lower deck is burned on the outward voyage, leaving 
the ship in proper trim for loading fruit on her arrival at the 
loading port, as during the voyage out under easy steam 
more men are available to wheel the coal to the boilers 
from the comparatively distant fore-hold. The coal 
round the boilers is thus used on the return voyage, and 
on this account special means are provided for the ventilation 




















large midship deck-house, with the boat-deck overhead, and 
each has a separate room, and there are lavatories and a mess- 
room, the latter being served by a small pantry in direct 
communication with the galley. The galley is placed for- 
ward of the fiddley, with scullery and store-rooms along- 
side. These are divided from the galley by expanded metal 
partitions to ensure a free circulation of air. The ventila- 
tion generally, in view of the trade the vessel is engaged in, 
is designed for extremes of temperature, and is well over the 
Board of Trade requirements. 

The passenger accommodation is arranged at the fore end 
of the midship house and in a deck-house above. It consists 
of six state-rooms, lavatories and bathrooms, a dining saloon 
and pantry, a smoking-room on the boat deck above, and a 
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Fig. 1—PISTON VALVE OF MAIN ENGINES 


of the coal spaces by cowl and other ventilators. Screens 
are also fitted to prevent the heat from the boilers reaching 
the coal bunkers. The accommodation throughout the ship 
is arranged on a generous scale, the seamen and petty officers 
being housed forward in the forecastle in large rooms, with 
wash-houses, store-rooms, &c. The mail room is also 
situated here, while a small entrance to the forward fruit 
space is provided for emergency access during the voyage. 
The firemen are placed aft in the fore-end of the after deck- 
house, with lavatories, shower bath, &c. In the aft peak an 
entrance to the refrigerated provision room is placed. This 
room is insulated in the usual manner, and is cooled by 
means of a separate machine placed in the refrigerating 
engine-room, having connecting brine pipes cased in the 
*tween decks, The officers and engineers are arranged in a 





staircase. The apartments are roomy, well equipped, and 
the weather deck for the passengers’ use is covered with 
a light sun deck. It is, however, the fruit spaces and the 
methods adopted for preserving their contents that call for 
chief attention. As mentioned above, the ship is divided 
mainly into two insulated chambers of equal capacity, one 
forward and the other aft, and each chamber is divided by the 
decks into three separate compartments, which are again sub- 
divided into bins about 20ft. square. The chambers are insu- 
lated all round on the upper deck, the orlop deck, the ship’s 
sides, and the end bulkheads, but the lower deck is insulated 
on the under side and also a short distance inwards from the 
sides a ribbon is fitted to absorb the heat conducted by 
the steel decks from the outside shell. This method is illus- 
trated in the transverse sectional view, Fig. 3, and has given 
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| 
the best results ‘for the particular requirements of the fruit- | deliver it across an arrangement of cold brine grids down to the | The copper CO, condenser coils are contained in the base, 
carrying trade. & For this trade a very low temperature is not | other side continuously during the whole voyage, the same while the evaporator coils are placed in a separate D-shaped 
necessary, but rather a uniform temperature, neither high | air being used over and over again for three days, when it is | casing, the two halves of the machine being each a complete - 
enough to ripen the cargo nor too low to freeze it. This effect | discharged through exhaust ventilators and a new supply | unit capable of working independently. The steam connec- 


is enhanced by the two uninsulated divisional decks, which | drawn from the atmosphere, 
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This is necessitated by the | tions enable either cylinder to be worked as a simple engine 


with the halves of the crank shaft disconnected. The brine 
| pumps, made by Mumfords of Colchester, are of the vertical 
| duplex pattern, two in number, either of which is capable of 
| performing the full duty on emergency. The machines and 
| fans are run during the last day or so of the outward voyage 
| to cool down the spaces in readiness to receive the fruit. 
| During the first few days of the homeward voyage the cooling 
| plant is operated continuously in order to extract the heat from 
| the fruit and so retard ripening. The condition of the fruit 
is afterwards kept under close supervision, the temperature 
| being read at regular intervals day and night. After a few 
days at sea the temperature will have been got well under 
control, and care has only to be taken that the fruit is not 
chilled. The refrigerating machine can then be slowed down, 
and perhaps one of the compressors may be disconnected, 




















Fig. 4—PISTON OF AUXILIARY ENGINES 


allowing just sufficient cooling to be effected to maintain an 
even temperature of 55 deg. Fah. All the fruit spaces are 
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Fig. 2—KERR'S ANTICIPATING MARINE GGVERNOR 








illuminated by electric incandescent lamps, but these are only 
used while the fruit is being handled, as the heat from 
them would injuriously effect the refrigeration. For 
| inspection portable electric hand lamps are used. The 
| fruit is stored without covering of any kind, the lowest 
| bunches being arranged with stems vertical and the final 
| layer placed horizontally, an arrangement which gives the 
| best results both in utilising space and freedom from 
damage. 
The main propelling engines were built by Messrs. Alex. 
| Stephen and Son, and are capable of developing 3800 horse- 
power. On her trial, when loaded to below her normal trim, 
the engines propelled the Tortuguero at a speed of 14? knots. 
| The engines are of the three-cylinder triple-expansion type, 
having cylinders 27in., 45in., and 75in. diameter, by 54in. 
stroke, and use steam at 190 1b. pressure persquareinch. All 
excentric straps are of wrought iron, extra wide to ensure cool 
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are also necessary in order to distribute the weight of the , fouling of the air by the gases generated by the fruit, which running, and are lined with Stone’s white metal. The con- 
fruit to advantage. Except where bunkers and the refrigerat- | would render the daily inspection of the cargo impossible. denser has 5035 square feet of cooling surface, and is served by 
ing material are concerned, the insulating material employed | The air should, however, be changed as seldom as possible in a 13in. circulating pump of the centrifugal type directly con- 


throughout is granulated cork, which is found to be the | order to give economical working of the cooling system. 


nected to two-crank compound engine. This pump and 


lightest, cleanest to work, and damp resisting. It also com- The brine in the grids is cooled on Hall’s CO, system, the | engine were supplied by W. H. Allen, Son, and Co., of 


bines with its insulating properties a certain degree of elas. 
ticity which resists the tendency to ‘‘settle,’’ due to the 
constant vibration and movement of the ship’s structure. 
During construction the cork is rammed hard in as the divi- 
sions are built up; but even with this material and with every 
care taken in the building, it has been found by experience 
advisable to make the top portion of the vertical bulkheads 
portable to facilitate examination after a few years. The 





average thickness of cork is from Tin. to 8in., and it is held | 
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in place against the sides of the ship and the bulkheads, and 
below the decks, by sheets of 16 w.g. galvanised iron, 
which are attached by means of brass screws to a wooden 
framework previously fitted to the frames and beams. The 
employment of this material, which may at first sight seem 
a retrograde step, has been proved by the owners’ experiments | 
in small sections in their older steamers to be the best possible | 
for the purpose, having regard to repair and upkeep considera- ‘te 
tions. | io 
It is important that the green fruit should not rest against | a 
a metal surface during transit. The method of air cooling, | 
described later, effectively prevents this, while the bare steel | 
decks are covered with wooden gratings, and all ironwork, | 
such as pillars, is protected by the wooden battens of which | 
the bins are constructed or by hemp rope coverings. As | 
above stated, the bins are about 20ft. square, and are formed 
of 5in. pine battens fitted horizontally, berth and space, into | 
heavy wooden posts. These prevent the movement of the | 
fruit without impeding the circulation of the air. Generally | 
the fore and aft divisions are fixed, while those athwartship | 
are made portable for convenience in loading, and a narrow | 
passage is provided on each deck at about the centre of the | 
space for inspecting the fruit during transit. This passage | 
also divides each deck into approximately two equal divisions, | 
each loaded and unloaded through a main hatch in the | 
centre. The loading operations are facilitated at Port Limon | 
by steam conveyors from the wharf to the hatches. These | 
are worked by steam from the ship’s boilers through 
the winch steam pipes. At Manchester the fruit is first 
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lifted from the holds to the deck by elevators operated by the 
vessel’s winches, and from the deck is removed by hand to | 
warehouses and railway fruit vans. } 

As the speed of loading and discharging is of prime import- 
ance during the fruit season, each hatch is provided with a | 
cage about 6{t. square, which is filled with fruit and lowered | 
into the last space left on the hatch of the top ’tween decks. | 
This cage is lifted bodily out en arrival home, thus utilising | 
the last fraction of space, and giving room for men to work | 
immediately on arrival. The handling of the fruit is further | 
facilitated by numerous doors through the sides of the ship, 
with side hatches down to the lowest ’tween decks placed 
opposite the doors, but arranged so as not to be directly in a 
vertical line. This enables the burches of bananas to be 
handed up from the lowest deck tothe door. The fruit is 
kept in condition during the voyage by the constant circula- 

















tion of cold air, which is forced into the hold at one side and | 
drawn out atthe otherside. The three main spaces are quite 
independent. Upon each side of a ’tween deck a narrow air 
passage is formed by a tongued and grooved pine division the 
full height of the deck, and just wide enough to allow a man 
to pass along for inspection. This division is pierced by 
numerous small air slides, which may be opened or shut as | 
required by the condition of the fruit opposite each slide. 
These air passages communicate with Sirocco fans, three 














Fig. 3—SECTION THROUGH THE FRUIT SPACES 


40in, and one 45in., running at 500 revolutions, and driven | refrigerating machinery being situated in a large space at the ; Bedford, and are illustrated in Fig. 6 herewith. The casing 
by electric motors supplied by W. H. Allen and Co., situated | aft end of the midship deck-house which is entered direct from | is of cast iron, and is fitted with a gun-metal revolving disc 
in an insulated chamber in the deckhouse amidships. The | the engine space. The machine shown in Fig. 5 is of the | 32in. diameter, the spindle being of bronze. The pump is 
Sirocco fans can be run either coupled or separately by either | horizontal duplex pattern, driven by a compound surface-con- | provided with outside bearings and caps, the glands being 
motor. These fans draw air up from one side of the space, and | densing steam engine working with steam at 120 lb. pressure. water-sealed, The engine has cylinders Gin. and 10in. 
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closes the throttle, which remains closed until the engineer 
throws the switch out of gear. The operation of the apparatus 
will be better understood by reference to the diagram, Fig. 2. 
| On the right-hand side is shown a seacock attached to the 
| ship’s skin, to which is bolted the anticipating cylinder A. 
| Therelay cylinder R is mounted on trunnions on some suitable 
form of bracket at the engine column, with its piston-rod 
connected directly to the throttle valve lever. P* is a pipe 


diameter, by 6in. stroke. The cylinders and valve chests are 
cast together and securely bolted to two cast iron columns, 
which carry the guides for the crossheads. The lubrication 
is effected on the syphon gravity feed system from a central 
oil reservoir in front of the engine. The main feed pumps 
are of Weir’s well-known make, two in number, with steam 
cylinders, Yin. and 12in. diameter, by 2lin. stroke, having 
complete gun-metal water end buckets and manganese bronze 
rods. They are regulated from a float tank by automatic con- | connection between’ the cylinder and the three-way cock on 
trol gear. Working in conjunction with these isa Weir direct | the condenser C*. When this cock is closed to the condenser 
contact feed-water heater utilising the auxiliary exhausts, | and open to the atmosphere the relay piston canbe easily 
and suitable for dealing with the whole of the feed. An! moved and the throttle valve operated by the hand lever in the 

















Fig. 5—REFRIGERATING MACHINE 


auxiliary donkey pump is also fitted, with steam cylinders | ordinary way. All that is necessary when changing from 
5gin. and Sin. diameter by 12in. stroke. This has a castiron | automatic to hand throttling for manceuvring into and out 
water end fitted with a gun-metal linerand bronze rod. The | of port, therefore, is to close the cock C*. In the position 
wuxiliary condenser is of the Weir-Uniflux type, capable of | shown in the diagram the relay cylinder piston is full in. 
dealing with 11,5001b. of steam per hour at atmospheric | The bottom is open to the condenser, the top to the atmo- 
pressure, with cooling water at 80deg. Fah. The proportions | sphere, and the throttle valve is full open. B is the battery 
of the condenser are based on Messrs. Weir’s series of experi- | and W the wiring between the anticipating and relay cylinders. 
ments on transmission rates, and the contour is arranged to | Q', Q?, Q* are hand switches which can be used for working 
secure the passage of the steam over the tube surface at | the relay cylinder if required, so as to obviate the labour of 
uniform velocity. The evaporator is of the Weir vertical type, | working the throttle hand lever or to stop the engines quickly 
capable of producing 35 tons of fresh water per day, and is | in case of accident. The operation of the whole system is as 
fitted with the firm’s latest improved coupling device, | follows :—When the stern of the ship begins to rise the head 
enabling each coil to be taken out separately for cleaning, and ' of water above the piston of the anticipating cylinder A 




















Fig. 6—STEAM ENGINE AND CENTRIFUGAL PUMP 


diminishes and the piston descends, throwing the anticipat- 
ing switeh D into gear and completing the circuit. The 
solenoid E immediately acts and brings the relay cylinder 
into operation, the top of the piston being opened to the 
condenser and the bottom to the atmosphere. The piston 
is thus driven out and closes the throttle. When the stern 
governor, of which we give an illustration in Fig. 2. This | descends the pressure head increases, and the anticipating 
apparatus consists essentially of three parts, namely, an | cylinder piston rises and breaks the circuit. The reverse 
anticipating cylinder fitted in the after end of the tunnel and | action follows. The relay piston is driven in and the throttle 
put in connection with the sea by a sea cock; a double relay | is opened. The construction of the relay cylinder and the 
cylinder fitted on the engine and having its piston-rod directly | action of the solenoid will be understood by a perusal cf the 
connected to the throttle valve lever ; a battery of Leclanché 
cells, with the necessary wiring between the anticipating and 
relay cylinders. In addition to the anticipating governor, a 
small inertia governor, or emergency switch, driven from 
some reciprocating part of theengine is put in circuit, sothat in | 
the event of a shaft breakdown or the loss of the propeller this | 
immediately completes the circuit and the relay cylinder piston | 


altematively enabling the door to be opened and steam turned 
on and a hose played on the tubes to crack off the scale. 
Hocking’s feed-water filter is fitted between the main engine | 
feed pump and the Weir heater to prevent the admission of 
oil to the boilers. 

The engines are fitted with Kerr’s ‘‘ anticipating ’’ marine 


sectional drawing. 
| The electric light plant consists of two engines and 
| dynamos constructed by W. H. Allen, Son and Co., Limited, 
| Bedford. This plant is described on page 29. 

The pistons of the auxiliary engines and the piston valves 
of the main engines are of Dearns’ adjustable type, made by 
the Manchester Dry Docks 


Company, Trafford Park, 





Manchester. Sections of one of the valves and pistons are 
shown in Figs. 1 and 4. The makers claim that this 
piston possesses the advantages of the solid plug piston 
without introducing the disadvantage due to want of adjust- 
ment. It will be observed that although the rings A B CG, in 
Fig. 4, are securely locked together, they are free to float 
and adapt themselves to the surfaces of the cylinder walls 
between the junk ring and the flange of the piston block. 
Adjustment of the split packing ring is provided by the liners 
shown between B and C. By removing these as required, and 
placing them between B and A, the ring can be expanded by 
being forced up the conical surface. In the case of the piston 
valve the lead may be regulated by the insertion of a liner or 
packing between the horizontal joint of the two halves. 

The boilers are of the single-ended type, four in number, 
each 15ft. 3in. diameter by 11ft. 6in. long. They have each 
four furnaces, and are designed for a working pressure of 190 lb. 
per square inch. The boiler feed valves are of Hough's 
combined check and inside stop type, controlled on the sys- 
tem introduced by him. The valves so control the flow of 
the feed water, that the wear and tear of the valves, and the 
noise and danger of breakdowns between the feed pumps and 
boilers are completely removed. The chests are of an excep- 
tionallysubstantialcharacter. They have Deighton’s patented 
furnaces, and are fitted with Howden’s forced draught system, 
with non-clinkering slab bars. The fan is driven by a two-crank 
compound engine, with cylinders 6in. and 10in. diameter by 
6in. stroke, and draws hot air from under the boilers, keeping 
a clean engine-room, and increasing the temperature of the 
air delivered for combustion. Thecombination of engine and 
fan is so arranged that either cylinder alone will suffice to 
drive the fan, if necessary. The boilers are fitted with 
Carson’s patented smoke-box door. For removing the ashes 
from the boilers, MacTaggart, Scott, and Co.’s direct-acting 
steam and hydraulic ash hoist is used. This consists of a 
steam cylinder, with slide valve and casing, having steam and 
exhaust branches. The top end of the cylinder has a gland, 
stuffing-box, and neck ring bored to fit the ram which carries 
the crosshead. On the latter are mounted four rope pulleys, 
giving an 8 to 1 gear for the hoist. The ram is bored inside 
to fit a fixed hydraulic piston mounted on the piston-rod, 
which is attached to the air vessel on the top. This bored 
ram and piston form the hydraulic control, the water having 
to pass from one side of the piston to the other when the ram 
is raised or lowered by admitting or exhausting steam to and 
from the cylinder. A cut-off gear is attached to the cross- 
head to bring the hoist to rest at the top or bottom of the 
stroke. The hoist works very silently, and is particularly 
suitable on that account for passenger ships. 

The steering gear is of the Wilson-Pirrie type made by 
Messrs. John Hastie and Co., Greenock, and is povided with 
all the latest improvements. The tiller is, as usual, keyed 
on the rudder stock, and the quadrant is free to move, and 
these are connected by strong spiral springs arranged so that 
they are always in compression. Extreme care is used in 
the manufacture of these buffers, the rods being fitted with 
brass bushes, leather pads being introduced between the 
metallic faces. The steering engine is of the vertical type, 
adjustable in every way, and is fitted with a duuble sole plate 
so that the pinion wheel may be put deeper into gear with 
the toothed quadrant. The vertical shaft of the worm wheel 
is also fixed on sliding bearings, so that this wheel may be 
put further into gear with the worm in case wear takes place. 
The worm wheel has a bronze rim of a special mixture to 
reduce wear. The teeth are lubricated by means of an oil 
pump, and the engine is controlled both by a telemotor on 
the bridge and mechanically by a steering standard on the 
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The construction of the ship has been carried out under 
the supervision of Captain F. Bartlett, the marine superin- 
tendent to Elders and Fyffe’s, Limited; while the installa- 
tion of the engines and machinery has been under the direct 
guidance and supervision of Mr. A. W. Prim, the superin- 
tending engineer to the line. 








NAVAL ENGINEER APPOINTMENTS. 





THE following appointments have been made by the Ad- 
miralty :— 

Eagineer-Commanders.—H. Hawkins, to the Terrible, addi- 
tional, for the Renown; H. Bone, to the Natal; W. R. Parsons, 
to the Victory, additional, for the Neptune, and to assist on the 
Staff of Admiral Superintendent of District. 


Engineer-Lieutenants.—H. F. Pocock, to the Pembroke, super- 
numerary, and lent the Ezlipse, temporarily, for the manceuvres ; 
E. J. Allen, to the Tamar, additional. for charge of stores and 
duty with t.-b.’s, and to assist the Engineer Commander. R. 
Tindal-Carill-Worsley, to the Saracen; E. J. Allen, to the King 
Alfred, for study of Japanese, are cancelled. 

Sub-Lieutenants.—D. R. Macdonald, to the Irresistible ; H. P. 
Mead, tu the Blake, additional, for the Kale; R. D. Binney, to 
the Blake, additional, for the Itchen; E. R. M. Geake, to the 
Albemarle ; W. W. Skynner, to the A!bemarle ; H. G. M. Hill, to 
the Lancaster ; C. S, Sandford, to the Bacchante ; F. P. O. Bridge- 
man, to the Bedford; J. N. Pelly, to the Kent; the Hon. 
Humphrey A. Pakington, to the Swiftsure. 








JUNIOR INSTITUTION OF ENGINEERS.—A large number of mem- 
bers, accompanied by ladies, availed themselves of the invitation 
kindly extended to the Institution by the directors of the Menpes 
Printing Company to visit their well-known colour-printing works 
at Watford on a recent Saturday afcernoon, the machinery, &c., 
being ~~ running for their benefit. The works are situated 
between Watford Junction and Croxley Green, quite close to the 
Grand Junction Canal, and on the borders of Cassiobury Park. 
The building is of a modern structure, and composed of the ground 
floor only, with north lights, to obtain the full advantage of day- 
light, which is one of the chief factors in good colour printing. 
The departments of the building comprise a spacious machine- 
room, containing twenty of the latest Miehle presses and twenty- 
five Colt — The composing and folding departments— 
giving ample room to meet sudden pressures of work—are situated 
on the south and north side of the machine-room r-spectively. 
The photo-engraving department and studio, where the three and 
four-colour blocks are made, is situated in an annexe to the main 
building, and comprise a most modern plant, including a powerful 
search-light and a recently invented etching machine. The work 
turned out from this department is some of the finest produced in 
England. As the party were conducted over each department of 
the works, many fine examples of the company’s productions 
were examined with great interest, and the circumstance was 
recalled that Mesers, A. and G. Black’s reproductions of the old 
masters were engraved and printed by this firm. 
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RAILWAY MATTERS. 


AccorpinG to the Engineering Record, electric freight 
locomotives have been ordered by the New York, Now Haven and 
Hatford Railroad for trial on its main line. 


A project has been submitted to the Chilian Government 
by Don Roberto von Braun to convert the No. 1 section of the 
State Railways to electric traction, and a Special Commission has 
been appointed to consider and report upon the scheme. 


Tue Sole (Milan) of 20th June notifies that plans have 
been prepared in connection with the construction of the 
Moutibagne Binalenk branch line of railway, which will form 
part of the Sicilian complementary railways system. The new 
branch will be eight miles long, and the cost of construction is 
estimated at 2,010,000 lire (£80,400). 

Tur Gaceta de Madrid of 21st June notifies that Mr. 
Juan H. Cresswell, on behalf of the Compafiia Anénima de 
Ferrocarriles Secundarios, has applied to the Direccién General de 
Obras Piblicas, Madrid, for a concession for the construction and 
working of a railway from Moguer to Rabida, and that a period of 
60 days from the date of the (raceta is allowed for the presentation 
of competing offers at the above-mentioned Direccién. 


Ratt failures in New York State, exclusive of New 
York City, totalled 1829 in the four months from December, 1908, 
to March, 1909, inclusive, as against 3917 for the same months in 
the previous year. The data, furnished by fifty-four steam roads 
ta the Public Service Commission of the Second District, show 
failures on thirty-two roads during the latter period, four causing 
accidents to freight, but none to passenger trains. Of the total 
failures seventy-five were in open-hearth rails. 


Automatic block signals now stretch from the Atlantic 
to the Pacific Ocean, except for short distances aggregating a total 
of 127 miles, according to the Railroad Age Gazette, Of the dis- 
tance unprotected by this system, 94°3 miles on the Southern 
Pacific, in the Sierra Nevada Mountains, use the electric train 
staff, and the next longest gap in the automatic system is 20 miles, 
due to a proposed change in line. The remaining distance is made 
up of four parts, on bridges and where changes are in progress. 
The line thus blocked runs from Jersey City on the east to Oak- 
land, Cal., on the west, a total of 3245 miles, including the Lehigh 
Valley Railway, from Jersey City to Buffalo, the Lake Shore and 
Michigan Southern Railway to Chicago, the Chicago and North- 
Western Railway to Council Bluffs, the Union Pacific Railroad to 
Ogden, and the Southern Pacific to Oakland. 


Tur Midland Company announces that the opening of 
the new line between Royston and Thornhill this month will bring 
about the introduction of a service cf corridor expresses to and 
from Sheffield, and will place Huddersfield, Halifax, and the 
surrounding towns in direct communication with the system, 
besides providing an alternative route from Bradford. Three ex- 
»resses in each direction have been arranged between Bradford and 
Eheffield in direct connection with trains from the South and West 
of England. Throvgh corridor carriages are to run from Bradford 
to London and Bournemouth vid Bath, Huddersfield to London, 
Bradford to Sheffield, Halifax to Bristol, and Halifax to London. 
In the opposite direction through connections are to be given from 
St. Pancras and from Bristol and Bournemouth vié@ Bath. 


Tue preliminary arrangements in connection with the 
Tientsin-P’uk’ou Railway, states a consular report, have been pro- 
gressing steadily during 1908. Not only have the surveys been 
completed in this province, but nearly all the land required has 
been purchased between Chinan and the Snan-tung-Chihli border, 
while the embankment has already been thrown up between Chinan 
and Lok’ou, on the Yellow River. Work on the most important 
piece of engineering on the line—the Yellow River bridge—which 
is in the hands of the Niirnberger Bridge Building Company, is 
also being taken in hand. The total length of the bridge, with 
approaches, will be about 2 kiloms.; in the river bed itself there 
will be four iron supports, making five spans across the river, in 
addition to which there are to be seventeen culverts of an average 
width of 70 m. to 80m. South of Chinan work has not yet begun, 
but the engineers have been carefully surveying the line of route, 
and work is to be taken in hand in the spring. 


THE new station which has been constructed by the 
Great Western Railway Company at Moor-street as part of its 
great scheme of improvements in Birmingham was opened as a 
terminus for passenger and parcel traffic on the Ist inst. Twenty- 
one motor trains and twelve ordinary trains will run into and depart 
from the station daily except on Sundays, the service being 
designed for the conveni of s for places south of 
3irmingham. The motor service on the new North Warwickshire 
line will terminate at Moor-street on ordinary days, but on S indays 
these trains will run into Snow Hill as at present. It is not 
intended that the opening of the new station shall reduce the 
services to and from Snow Hill. The station has not yet been 
completed, the waiting-rooms and booking-office at present con- 
structed being of a temporary character. They will be replaced 
by masonry buildings. The terminus will be lighted throughout 
by electricity, and will be similar to the stations at Acock’s Green 
and Tyseley. Ultimately there will be four platforms, each about 
600ft. long. 

Waar is said to be a record achievement in the move- 
ment of a heavy freight train has been accomplished on the Penn- 
sylvania Railway between Altoono and Encola, near Harrisburg, 
Pa. To determine what could be done in actual road service, as 
the result of some of the company’s recent expenditure for im- 
provements, 85 steel gondola cars, loaded with a total of 4451 tons 
of coal, were on June 14th attached to a freight engine of the most 
improved type. The total weight of the train was 6151 tons, and 
its length from the pilot of the locomotive to the rear platform of 
the pa on car was 3000ft.—nearly three-fifths of a mile. The run 
of approximately 124 miles was made in 7 hours 15 minutes, the 
average speed of the train being about 17 miles per hour. The 
company had made a number of road tests previously, but this 
performance surpassed all others. These runs were made possible 
8 the fact that the company has now reduced all gradients and com- 
pensated ail curves on the middle division of its main line between 
New York and Pittsburg, so that the ruling gradient there is less 
than 12ft. to the mile. Formerly it was necessary to have a 
‘“ pusher,” or extra locomotive, to assist long freight trains over 
the heavy gradients. Now it is possibie for single locomotives un 
aided to accomplish these record results, 


Ir is only within very recent years that the London 
County Council would entertain the idea of adopting the trolley 
wire. Only a few examples of the latter system have been put 
into use, and the latest of these is the Putney to Hammersmith 
line. It is 2} miles long, and is practically level all the way. 
Regarding the — of the track, the only special feature is 
that on Putney Bridge, where the carriage-way is somewhat 
narrow, and each track has been placed close to the respective 
footpaths. The near rail is 2ft. 6in. from the kerb, and the space 
between tracks, centre to centre, is 15ft. The line is fed from a 
sub-station in Great Church-lane, two low-tension, single-core, 
lead-covered, paper-insulated cables being employed. The sub- 
station itself is no less than ten miles distant from the Council’s 
generating station at Greenwich, and the system presents at 
present the longest transmission in connection with the London 
tramways. The pressure of the three-phase alternating current 
generated at Greenwich is 6500 volts, and in the transmission to 
Hammersmith there is a drop of about 400 volts, or 6 per cent. 
The sub-station contains three motor generators. Two are of 
500 kilowatts each, and one of 150 kilowatts, the latter being used 
chiefly as a starter for the larger machines, 





NOTES AND MEMORANDA. 


METALLIc chromium, states The Brass World, is now 
a commercial article, and can readily be obtained of high purity 
and at a reasonable price. As far as known, it has not yet become 
a constituent of the non-ferrous alloys, although it has long been 
used in making very hard and tough steels. 


Tar making of tin-plates originated in Bohemia, accord- 
ing to a recent paper by William E. Gray, hammered iron plates 
having been coated with tin in that country some time before the 
year 1600. Tin-plate making was introduced in England in 1665, 
the art being brought there from Saxony. In France the first tin- 
plate factory was established in 1714. The first commercial 
— of tin-plates in the United States was at Pittsburg, 
in 1872. 

Fresu discoveries of asbestos have been made upon 
the property of the South Urals Asbestos Company in the Orsk 
district. The average content in asbestos of one deposit is 15 per 
cent. At times it reaches as high as 80 per cent., in point of 
quality resembling chrysolite, and being very soft and woolly. 
The fibre is strong, while the colour in lumps is olive green, but 
the single staple appears to be pure white. A second deposit 
presents similar conditions and wealth of content, 


TRANSFUSION of particles of different kinds of metals 
through the agency of electrical current has been held by some to 
take place just the same as in the case of electrolytes upon which 
action electro-plating depends. To prove or disprove this con- 
tention an experiment was carried out on a product com of 
aluminium and copper, firmly welded, through which an electrical 
current was passed continually for one year. After the two 
parts were separated it was found that neither metal contained any 
particles or traces of each other. 


SEISMOMETERS, or seismographs, as they are more 
generally termed, are instruments for detecting or measuring the 
earthquake shock or wave. Some of the modern ones are 
extremely delicate and sensitive, so sensitive, in fact, according 
to Milne, that if the solid column of masonry communicating with 
the rocky floor be pressed with the hand, the seismograph which 
rests on the masonry will be affected, and the horizontal boom or 
pendulum will be set in rapid vibration. If two Milne seismo- 
graphs provided with horizontal pendulums be put on high 
buildings opposite each other on one of London’s traffic streets 
when crowded with heavy drays, they will show that the tops of the 
buildings bend over slightly towards each other. 


Siuesia this year celebrates its zinc centenary. The 
first zine farnace (very primitive) in that country was constructed 
in 1798, but it was only with improved reduction furnaces in 1809 
that zinc could be obtained direct from the calamine. The pro- 
duction that year made 122 tons ; it was 1000 tons in 1816, and 
12,167 tons in 1825 ; thereafter 40,354 tons were recorded for 1860, 
65,663 tons for 1880, and 102,213 tons for 1900. Last year (1908) 
the production was 141,461 tons, of the value of 55,000,000 marks. 
If we add the Rhineland and Westphalia production, the German 
total last year reached 216,000 tons, which gives her the premier 
position again, which the United States took up in 1907. Silesia 
exports 32 per cent. of her zinc to Austria-Hungary, Great Britain, 
Russia, Italy, France, Denmark, Sweden, the British Indies, 
China, Japan, Canada, and the United States. 


Tue Marine Department of the Board of Trade has 
just issued an important circular relative to the tests of steel 
material in the case where copies of the results of tests witnessed 
by the surveyor are required. The circular states that the tensile 
and bending samples should, in all cases, be selected by the 
surveyor, and, before the test samples are cut from the article to 
be tested, whether plate, bar, forging or casting, the surveyor 
should see that such article and the test samples are stamped with 
the makers’ identification number and with the surveyor’s initial 
stamp. Any heat treatment adopted should be applied simul- 
taneously to both the article and the test pieces. When plates are 
of such size that tests are required from each end, the samples 
should be taken strictly from the parts named. The tensile and 
cold bending samples should be tested in the condition—normal, 
annealed, or otherwise heat-treated—in which the plates, bars, 
forgings, or castings are delivered from the makers’ works, and the 
makers should be required to certify to this. 


Durine the five months ending May 31st Great 
Britain exported iron and steel and manufactures thereof to the 
value of nearly fifteen and a-quarter millions ; other metals, over 
three and a-quarter millions; cutlery, hardware, &c, over two 
millions ; machinery, over eleven and a-half millions; and ships 
over two and three-quarter millions. Our exports of iron and steel 
and manufactures thereof for May amounted to £3,140,187 ; of 
other metals to £659,533 ; of cutlery, hardware, &c., to £429,071 ; 
of machinery to £2,415,312 ; and of ships to £418,846. The total 
British exports for May amounted to £29,525,746. The total 
value of exports from the United Kingdom during tha five months 
ended May 31st was £147,216,375. The exports of all classes of 
textile machinery from Germany have, almost without exception, 
decreased very considerably since 1907. The exceptions were only 
fine-spinning, Jace-making, and washing machinery. England’s 
share of Egypt’s imports during April amounted to 35 per cent., 
against 33.3 per cent. for March, and 31 per cent. in February. 


In a paper read before the American Institute of 
Electrical Engineers by Mr. Stott on the cost of power, a number 
of curves are given for the cost of power at the bus-bars per 
kilowatt-hour for reciprocating steam plant, steam-turbine plant, 
reciprocating engine combined with low-pressure turbine plant, 
gas engine, gas engine and steam turbine, and hydraulic plant. 
The ordinates of the curves are in “mills” per kilowatt-hour 
{presumably a mill is a thousandth of a dollar], and the ordinates 
the percentage load given to 150 per cent., or 50 per cent. over- 
load. One curve is given for fixed charges, and two for coal and 
water, and also for total operating charges. In addition there are 
other curves given connecting cost per kilowatt-hour with the 
time by the clock both for winter and summer lighting loads, and 
railway loads. It must, however, be remembered that many of 
the items of cost are very indeterminate, such as foundations, cost 
of labour, &c., so that the curves in this paper are given with the 
idea that they may form a guide to show at least the fundamental 
relations between the various items going to make up the cost of 
power, and at the same time show what is actually being done at 
the present time in large plants having a maximum load of over 
30,000 kilowatts, 

THE folly of subjecting hollow metal articles to the 
action of heat without tirst carefully ascertaining that they contain 
no water, states the Vulcan, is again illustrated in the case of an 
explosion which recently occurred at a railway works at Ludgers- 
hall. In this case the piston had been removed from a locomotive 
in order to put in a new piston-rod. Todo this it was necessary 
to take off the piston head. This could not be done cold, so it was 
placed near a fire on the forge in order to warm it. After being 
in this position about eight minutes the piston head exploded, with 
the result that three men were injured by the flying fragments, 
one so severely that he subsequently died. The piston head, 
which was constructed of cast iron, was 13in. diameter by 4in. 
thick, and there was a cavity in the head on either side of the rod. 
At the inquest which was subsequently held, a foreman fitter em- 
ployed at the works stated that ‘‘it was the usual thing when 
taking off the head of a piston to warm it at the fire.” Such a 
proceeding is a dangerous one, as is evident from the results in the 
present case. All hollow metal articles that have to be heated 
should have one or more holes drilled in them so as to allow of any 
water being drained away. The adoption of this simple precaution 








would have prevented many similar accidents, 


MISCELLANEA. 


THERE are ninety-one motor cars licensed in Corunna, 
Spain, of which seventy-five are French, and almost all the rest 
a and German. Cars for this district must be good hill- 
climbers. 


RE-FORESTING experiments will be made by the United 
States Forest Service on several thousand acres of land in Wash- 
ington, formerly covered with Douglas fir, but burned over in 
1890, 1896 and 1906. 


Ir is reported from France that it is proposed to 
manufacture fuel from peat under a new patented process in the 
peaty district on the borders of the Charente Inférieure and Deux 
Sevres Departments. The fuel produced experimentally is said to 
be of good quality. 


Curva is showing much interest in mining affairs, 
according to the Far Eastern Review. The Government at Peking 
has directed the Governor of Chinese Turkestan to investigate and 
report on the copper deposits of Kucha and Paichang, with a view 
to developing them along modern lines. 


SomETHING like a record has been made in the life of 
accumulators in the case of an accumulator fitted to a car supplied 
seven years ago. A report is to hand, states the Avwtocar, to the 
effect that the car is still in daily use, although it has covered over 
86,000 to 90,000 miles, and nothing whatever has been done to the 
accumulator beyond charging it. 


At a meeting of the City Lighting Committee of 
Newcastle Corporation last Tuesday the report of the deputation 
appointed to visit towns where an automatic system for lighting 
and extinguishing public gas lamps was in operation was further 
considered, It was agreed to recommend that a trial of 250 con- 
trollers be made as an experiment. . 


AccorpinG to the Review of the River Plate (Buenos 
Aires) of 28th May, plans have been prepared, and approved by 
the Uruguayan Government, for the establishment of a State 
telephone service for the Department of Montevideo, and the 
Government have placed a Bill before Congress authorising the 
expenditure on the work of 1,500,000 dols. (about £320,000). 


THe Admiralty have decided that in future engineer- 
lieutenants are not to be allowed to present themselves for 
examination for advancement to the senior list until they have 
completed four years’ service as engineer-lieutenant and have had 
three years’ watch-keeping service as engineer-lieutenant and 
engineer sub-lieutenant on board seagoing ships in commission. 


A NEw paper mill has been started at Chinan in the 
buildings formerly occupied by the Mint. The machinery, which 
was supplied by a German firm, at a contract price of 110,000 
taels, is said to have a possible output of 4000 catties (5333 1b.) per 
working day of twelve hours. The materials used in the manufac- 
ture of the paper include rags, wheat, and paddy straw, cotton 
—— hemp, and jute. The mill is to be in working order very 
shortly. 


THE Chungking Electric Light Company, a Chinese com- 
pany, sturted operations on asmall scale in June, 1908. It is running 
220 lamps of 16 candle-power each, and the dynamo is driven by a 
5ia. belt from a small vertical engine of about 22 horse-power. 
The company is now considering tenders from various firms for 
the erection of a big plant to light the whole city, and a piece of 
ground has been bonght outside the Tai Ping Men on which to 
erect the plant. 


Tue German official statistics of strikes and lock-outs 
for April show that the number of labour disputes terminated in 
Germany in 1908 was 1524 (1347 strikes and 177 lock-outs). Com- 
pared with 1907 there was a decrease of 988, or 39.3 per cent., 
the strikes in that year numbering 2266, and the lock-outs 246. 
The decline in the number of workpeople affected by disputes was 
even more marked, the figures having fallen from 286,016 in 
1907 to 119,781 in 1908, or by 58.1 per cent. 


Mr. S. E. Feppen, electric engineer for the Sheffield 
Corporation, states that the electric lighting revenue of the city 
has fallen £4000 through the introduction of the new metallic 
filament lamps. New customers, he says, are wanted to make up 
for the loss on each change. In a few years it is expected that 
this loss will be recovered several times over through the greater 
use of electricity, The heads of the department, therefore, 
continue to press the advantages of the new lamp. 


AccorpING to a consular report dealing with the trade 
of Tientsin, China, the value of machinery imported shows a fairly 
constant incgease. This trade has hitherto been chiefly in the 
hands of German local firms, but the attention of many of the 
leading British firms in China is being increasingly drawn to the 
vast possibilities offered by modern developments to the expan- 
sion of this trade, and British manufacturers are also beginning to 
send their own agents to make inquiries on the spot, and thus 
bring themselves into closer touch with purchasers, 


THE tests that are in progress at Brant Rock, Mass., 
in connection with the project for erecting a 1000ft. tower some- 
where in the vicinity of Washington or Annapolis for a wireless 
telegraph station will not be concluded for several months yet, 
and the whole project depends on the result of these tests. It is 
not entirely settled that any advantage would follow from the use 
of a tower of such great height, and unless the instruments 
adopted in the undertaking demand it, the cost of erecting a 
1000ft. tower would be largely a waste. 


Ir is reported that the Imperial Government have 
agreed to a scheme which cannot fail to be of the greatest import- 
ance in connection with British West Africa. The Colonial Office 
have sanctioned the formation of a special sanitary branch of the 
British West Africa Medical Service, the basis of the scheme being 
that special sanitary officers will be appointed in each West African 
colony, whose duties will be exclusively confined to questions of 
sanitation, which are of vital consequence to the well-being and 
development of that part of the Empire. In the opinion of those 
best qualified to judge, the new scheme will revolutionise the 
whole health conditions of British West Africa, and should accom- 
plish there what Americans have achieved first in Cuba and since 
in Panama. 


THE United States Navy Department has ordered the 
establishment of yearly steaming contests between battleships, 
armoured cruisers, destroyers, and torpedo-boats. Owing to the 
varied duty, steaming under widely different conditions, with 
different grades of coal, and the lack of sufficient data to place 
other vessels of the service on an equal basis for competition, only 
these classes of vessels will enter into the first competition. 
Standards for the different classes of vessels have been established 
from experience gained in the past ; and, while certain ships may 
be favoured in some instances, every effort will be exerted by the 
department to adopt such measures in improving the machinery 
where demonstrated to be necessary in order to even conditions. 
The winning vessels will receive suitable trophies, which will be 
carried for the following year in some conspicuous place, and the 
name of the vessel with the year she won it will be inscribed on 
each trophy. The commanding officers and engineer officers of the 
winning vessels wil] receive commendatory letters from the 
department, copies of which will be filed with their records. 
Money prizes will be given to the men of the engineers’ force of 
the winning vessels, but no man not actively engaged on his 
station during one of the full power trials will be entitled to prize 
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TO CORRESPONDENTS. 
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correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompa nied by a large 
envelope legibly directed by the writer to himself, and tamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

fe All letters intended for insertion in Tuk ENGINEER, or containing 
questions, ny be accompanied by the name and address of the writer, 
not blication, but as a proof of good faith. No notice 
whatever can n be ye of anonymous communications. 

pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 
E. anp A. L. and Co.—The filter you inquire about is made in the United 
— The representative in this country is Mr. John Brett, 8, Lendal, 
ork. 
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The Newport Disaster. 


THE terrible disaster which occurred on Friday 
last on the South Dock extension works at New- 
port is one of the most serious in the annals of 
public works construction in this country in recent 
times. On the evening of the 2nd July, imme- 
diately before the day gang was to cease work and 
make way for the night shift, the timbering of a 
deep trench, which had been excavated for the 
foundations of the external north-west wing wall of 
the new lock, suddenly collapsed, the majority of 
the men engaged in the excavation at the time 
being buried under the débris of the timbering 
and hundreds of tons of soil. 

The new lock, which has been under construc- 
tion for nearly two years, will, when completed, be 
the largest in the Bristol Channel, and one of the 
largest in the world. Its length is 1000ft. and the 
breadth 100ft. Theentrancesillis 7ft. below low water 
of spring tides, 16ft. below low water of neap tides, 
and there will be 45ft. of water over the sill at high 
water of ordinary spring tides. . The Channel 
entrance to the lock is to be flanked by two wing 
walls, which are intended to act as retaining walls 
at the ends of the pitched embankments which 
surround the reclaimed area upon which the dock 
extension is being constructed. The wing walls are 
stepped down from the lock head towards the 
Channel, following the slope of the face of the em- 
bankment, to which they act as terminals. Thus 
at the inner or lock end the wings will be over 7Oft. 
in depth from coping to foundation, while at their 
toe or channel ends the depth is decreased to about 
25ft. In extension of the concrete wing walls two 
timber jetties will extend seawards, forming a bell- 
mouthed approach from the deep water channel at 
the mouth of the river Usk. For the purpose of 
constructing the lock entrance and the wing 
walls, a temporary tipped embankment, crescent- 
shaped in plan, with its convex face seaward, 
has been constructed on the foreshore outside the 
site of the works. The entire site is covered with 
a thick deposit of treacherous mud, under which is 
a bed of sandy gravel and silt, which itself covers 
the hard marl rock forming the foundation to which 
all the walls in the new work have been carried. 
To ensure the safety of the temporary dam or 
embankment, the contractors—Messrs. Easton Gibb 
and Son—dredged away the overlying mud and silt 
on the site of the dam, and deposited the tipped 
material upon the gravel substratum. The dam, 
although not absolutely water-tight, has served its 
purpose, and does not appear to have had any 
immediate connection with the failure of the wing 
wall trench. The excavation of the foundations 
has been a matter of considerable difficulty through- 
out the course of the work. Difficulties in this 
connection were anticipated from the beginning, 
both by the engineers—Sir John Wolfe Barry and 
Partners—and the contractors, and we believe, 
monolithic construction was at one time suggested 
as an alternative to concrete in trench work for cer- 
tain portions of the walls. The trench in which the 
disaster occurred had been excavated for the foun- 
dations of the whole of the north-west wing wall 
and a portion of the lock wall. The maximum 
depth of the trench was about 60ft., and its width 
on the site of the wing wall over 20ft. The portion 
intended for the lock wall was wider. The timbering 








was exceptionally heavy, 13in. and 14in. square pitch 
pine baulks being used for the piling which formed 
the side walls of the trench. These were strutted 
from top to bottom by llin. and 12in. square 
timbers. The excavation had been carried down to 
the marl rock, and the bottom had been cleared 
ready for concreting. In fact, the resident engineer 
and the contractor’s engineer had only inspected 
the work preparatory to the commencement of the 
concreting operations when the failure took place. 
Between sixty and seventy men were engaged at 
the bottom when, without any warning, the timber- 
ing appears to have lifted bodily, and the sides of 
the trench caved in, carrying away the crane and 
wagon roads over and alongside the work, and 
precipitating them into the excavation. About 
twenty of the men managed to get clear, and 
others were extricated from among the /ébris, 
some of them badly injured. It is believed that 
at least thirty men lost their lives. Rescue 
operations were immediately commenced, and 
carried on with the utmost vigour throughout the 
night of Friday, and all day on Saturday. Unfor- 
tunately, however, the pumping plant, which had 
been in use up to the time of the disaster for the 
purpose of keeping the excavation free from water, 
was completely wrecked, and it was found im- 
possible to rig up a temporary connection with the 
sump. The flooding of the trench was therefore 
only a matter of hours, and any men who may 
have been imprisoned alive at the bottom, beyond 
the reach of the rescue parties, must have been 
drowned before Saturday had passed. Several of 
the men engaged in the trench appear to have had 
marvellous escapes, and the sad story is brightened 
by the splendid heroism of more than one of the 
rescuers. 

The immediate cause of the disaster is a matter 
of doubt. In the absence of complete technical 
evidence, such as will certainly be presented at the 
Home-office inquiry which will be held, it is 
almost useless to surmise. The material in which 
the excavation had been made is undoubtedly 
treacherous, and the timbering must have been 
exposed to a considerable head of water. It is note- 
worthy that the accident occurred about the time of 
high water, and on the approach of spring tides, 
when the tidal range at Newport often exceeds 38ft. 
The failure does not appear, so far as the evidence 
goes at present, to have been due immediately to 
the collapse of the cross timbering and strutting, 
and the sudden lifting of the side timbering would 
seem to point to a very considerable upward 
thrust from the surrounding strata. It is very 
easy to be wise after the event, and the thought 
which is likely to occur to many engineers in 
view of the accident is regret that monolithic 
construction was not adopted in place of open 
trench work. Anyone who has visited the site 
of the dock works since the outer embankment 
was constructed must have been impressed with the 
difficulties which have faced the engineers and con- 
tractors. Portions of the embankments have 
slipped again and again; thousands of tons of 
embankment material have disappeared beneath 
the vast expanse of slimy mud visible at low tide, 
and rail tracks originally straight and fairly level 
have rapidly become serpentine in form. 

Accidents such as that at Newport are happily 
not common occurrences in this country; but 
within the last four years there have been 
two other serious disasters of a somewhat similar 
character, although differing in material respects. 
One of these—the failure of the cofferdam at 
the Vittoria Dock, Birkenhead, on March 6th 
of this year—resulted in the loss of fourteen 
lives. The other disaster we refer to is the 
collapse, in October, 1905, of the wall separating 
the new graving dock works at Belfast from the old 
Alexandra Dock, which has delayed the completion 
of the new dock by over two years, but was, 
fortunately, unattended by loss of life. How far 
the Newport disaster will delay the completion of 
the new entrance lock is uncertain, but it is hardly 
likely that more than a few months will be lost. 


Population and Unemployment. 


IN his second article on unemployment in the 
Contemporary Review Mr. H. Stanley Jevons gives us 
a new cure for unemployment:—(1) Unemployment 
is due to the increase of unskilled labour ; (2) the in- 
crease of unskilled labour is due to the fact that 
workpeople have large families ; (3) workpeople have 
large families because their standard of life is low; 
(4) their standard of life is low because their wages 
are small; (5) hence to decrease unemployment in un- 
skilled trades you must raise the standard of life. That 
is to be effected according to Mr. Jevons by improving 
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education so as to give workpeople more refinement ; 
give them, as old-fashioned people would have said, 
‘ideas above their station,” and the result will be 
that in order to be able to meet the expenses of a 
reformed life they will have smaller families. This 
we believe to be an accurate statement in brief of Mr. 
Jevons’ ingenious argument. But there is obviously 
an alternative. If instead of the remedy given by 
him, viz., refined education, we put increased pay, 
which is clearly a correct deduction from step 4, we 
arrive at the result that in order to limit families— 
and hence unemployment—we must increase the 
pay of the worker! That deduction was avoided by 
the author because it would have clashed with 
the next section of his essay, which is directed to 
show that trades unions by increasing the rate of 
wages have decreased employment. If we read this 
second part in conjunction with the first, it becomes 
evident that Mr. Stanley Jevons’ belief is that since, 
if the general welfare of the country is to be pre- 
served wages cannot be increased, the alternative is 
to encourage the wage earner, or at least the un- 
skilled labourer, to enlarge his tastes, as he will 
then spend more on refinements and luxuries and 
will be unable to afford large families. 


We are here presented with an industrial problem 
which is as fascinating as it is difficult. It has 
been held for many years that the cost of labour 
is settled by supply and demand—just as the cost 
of any other commodity is settled. Buckle expressed 
this view as clearly and concisely as anyone, and a 
quotation from his pages will not be amiss 
“It is evident,” he writes, “that wages being the 
price paid for labour, the rate of wages must, like 
the price of all other commodities, vary according 
to the changes in the market. If the supply of 
labourers outstrips the demand, wages will fall ; if 
the demand exceeds the supply, they will rise. 
Supposing, therefore, that in any country there is 
a given amount of wealth to be divided between 
employers and workmen, every increase in the 
number of the workmen will tend to lessen the 
average reward each can receive. And if we set 
aside those disturbing causes by which all general 
views are affected, it will be found that, in the long 
run, the question of wages is a question of popula- 
tion; for although the total sum of the wages 
actually paid depends upon the largeness of the 
fund from which they are drawn, still the amount 
of wages received by each man must diminish as 
the claimants increase, unless, owing to other circum- 
stances, the fund should so advance as to keep pace 
with the greater demands made upon it.” Buckle 
wrote many years ago, and many things that affect 
the conditions of labour have occurred since his 
time; but, nevertheless, the general terms of the 
paragraph just quoted cannot be challenged. In 
every branch of business, trade, or profession the 
competition for the lower positions is so great that 
remuneration tends to get continually less. In 
organised trades this tendency is checked by con- 
certed action, but in unorganised trades, in profes- 
sions, and in sweated trades it is more active to-day 
than it was fifty years ago. The kernel of Buckle’s 
argument is that * the question of wages is a ques- 
tion of population,” and with this view Mr. Stanley 
Jevons appears to agree; but it must be observed 
that his plan defeats the object in view, for if by 
increasing the refinement of workpeople we give 
them tastes for luxuries, with the result that the 
size of families decreases, then the number of 
labourers must become less and less, and, according 
to Buckle’s hypothesis, wages must rise, which, 
according to Mr. Jevons, would result in increased 
unemployment. We are, then, on the horns of a 
dilemma. If families decrease, wages will rise— 
Buckle. If wages rise, unemployment will in- 
crease—Jevons. What course are we to 
take? Shall we give our workpeople tastes 
for good music, good pictures, and refined sur- 
roundings and decrease their families, ultimately 
increase wages, and so ruin the country; or 
shall we discourage all attempts at refinement, 
advocate large families, and so lower wages and 
increase employment? These are alternatives 
for philosophers to discuss, and we shall not 
attempt to select the better plan. The argument, 
however, may be carried a step further with interest 
and amusement, if with comparatively little profit. 
Turning again to Buckle, we find two valuable ob- 
servations. Discussing the miserable conditions of 
the Irish he wrote, “The most active cause, however, 
was that their wages were so low as to debar them, 
not only from the comforts, but from the decencies 
of civilised life; and this evil condition was the 
natural result of the cheap and abundant food, 
which encouraged the people to so rapid an increase 
that the labour market was continually gorged.” 
And again, “ We shall see that other thingsremain- 





ing equal, the food of the people determines the 
increase of their numbers and the increase of their 
numbers determines the ratio of wages.’”’ Need we 
commend these passages to disputants on tariff 
reform? Do they not make it clear that cheap food 
is after all a curse in disguise, ultimately leading to 
a congested labour market and low wages, whereas 
dear food means smaller families and higher pay ?”’ 

Conjectures and discussions of the sort in which 
Mr. Stanley Jevons is indulging are interesting and 
entertaining enough, but the cure they offer for 
unemployment is too distant and problematical— 
as we have shown—to be of any material service to 
the present generation. There is only one cure 
for unemployment, as we have said over and over 
again, and that is more work. We may wear out 
endless nibs and talk ourselves hoarse over the 
theories of labour, and we shall get no nearer 
settling the difficulty. What is needed is practical 
politics by practical men. So far unemployment is 
not a chronic complaint, and there are reasons for 
believing that it never will be. It is a remittent 
fever which comes to certain trades at certain 
seasons, and to all trades in some years. Seasonal 
variations, as for example in the building trades, 
might be met partly by better organisation and 
improved methods. Cyclical variations affect- 
ing the whole trade of a country, the waves 
of depression which sweep over the whole industrial 
world every ten to twelve years, can be dealt with 
only by high politics. The individual can do but 
little to prevent them; to stop the swing of the 
great trade pendulum is beyond the power of any 
one man. A Government alone could hope to 
effect it. 


Underground Electric Railways. 


It is a remarkable fact that although London 
was the first capital in the world to proceed with 
the construction of underground electric railways, 
the latter have so far yielded for the English 
metropolis results which are less satisfactory from 
a@ commercial point of view than the lines of a 
similar character which are in existence in Paris 
and Berlin. It is a well understood proposition 
that the initiators of new enterprises generally have 
to pay for their experience, and although there 
may be exceptions to this theory, London does not 
form one in the present instance. The City and 
South London Railway in particular has suffered 
from the disadvantage attaching to pioneers, and if 
the other electric railways which have profited 
from its experience naturally did so primarily in 
their own individual interests, they have rather 
benefited the public than themselves down to the 
present time. Excluding the converted Metro- 
politan and District Railways there are now 
six underground tube lines, the Waterloo and 
City Railway having been merged some time 
ago into the London and South-Western Railway 
after having been guaranteed by the latter from the 
date of its opening. It seems extraordinary that 
six separate and independent lines, representing a 
total of only thirty-eight miles of route, should have 
been authorised without the forethought or fore- 
sight that an interchange of traffic between them 
would be desirable, in the general interest of the 
owners and the travelling public, by the construction 
of physical junctions where the proximity of the 
railways would permit of this being accomplished. 
The City and South London Railway, which was 
originally projected as a cable railway, has, of 
course, to be excepted on account of the smaller 
size of most of the early tunnelling, although, as all 
the London lines have been built to the standard 
gauge, and are worked on the direct current system, 
the trains of the pioneer line could travel over the 
systems of the other railways, notwithstanding the 
impossibility of accepting “foreign” traffic in 
return. But each electric railway stands forth as 
a self-contained unit, and the mistake is to be per- 
petuated in the case of the two or three under- 
ground electric lines which have already been 
authorised by Parliament, and which will probably 
be proceeded with as soon as a favourable oppor- 
tunity occurs for raising the capital needed for their 
construction. 

The lack of uniformity or of system in London 
forms a striking contrast to the precision with 
which a comprehensive scheme for the construction 
of a network of shallow underground lines was pro- 
jected in Paris under parliamentary authority, and 
which is being jointly carried out by the Municipal 
Council and the Paris Metropolitan Railway Com- 
pany, the latter holding a working concession which 
will expire in 1950. As will be recollected, the 
Municipal Council undertakes the construction of 
the tunnels, whilst the company lays the permanent 





way and provides the rolling stock and equipment, 
passenger stations and generating and distributing 
plants, and pays to the city as rent for the conces- 
sion or for the use of the tunnels a fixed proportion 
of the gross receipts derived from the passenger 
traffic every year. Attheend of 1908 the company 
had in operation a length of 32 miles of track as 
compared with the 38 miles owned by the six elec- 
tric railways in London, and extensions of the Paris 
network are still being continued under the co- 
operation of the Municipal Council and the company. 
The sum of £521,000 has been paid over to the city 
as the latter’s share in the gross receipts for 190s, 
when the shareholders in the company had received 
a dividend at the rate of 8 per cent., or a fraction in 
excess of that which was distributed for the pre- 
ceding year. But even in Paris, where the Metro- 
politan promises eventually to cover fairly well 
the whole of the city, the mistake is being 
made of allowing a second company to enter 
the field for the construction of an under- 
ground railway between the north and _ the 
south, without the establishment of a physical 
junction with the Metropolitan Railway so as to 
maintain uniformity. In the case of the Berlin 
Elevated and Underground Railway, which is the 
representative electric railway in the German 
capital, there is a material difference between it 
and the lines both in London and Paris, as it is 
partly of the shallow type and partly high level. 
The railway, which is being gradually extended 
according as the difficulties incidental to obtaining 
the consents of the city, police, and State authori- 
ties are overcome, has a total length of 11 miles at 
present, and from the earning of small profits after 
the opening of the line in 1902 it has been possible 
to advance to the position of paying dividends at 
the rate of 5 per cent. in each of the past two 
years. 

The individual prosperity of either the Paris, 
Metropolitan, or the Berlin Elevated and Under- 
ground Railway has hitherto surpassed that of any 
single electric railway in London, although the con- 
ditions are not strictly comparable. The railways 
in each capital are confronted with surface com- 
petition from electric tramways and motor omni- 
buses, but the rivalry.in Paris and Berlin is that of 
one private enterprise against another, and it is 
therefore possible for each to yield a return on the 
invested capital. On the other hand, the County 
Council tramways in London are employed for the 
purpose of diverting all classes of traflic from other 
methods of transportation, quite irrespective of 
present financial considerations, whilst the principal 
omnibus companies have been compelled to amalga- 
mate in order to prevent self-destruction, and this 
may indirectly be of advantage to certain of 
the underground railways. At any rate, it is 
reasonable to conclude that the unfavourable effects 
produced on some of the underground lines by the 
operation of tramway and motor omnibus com- 
petition have either reached, or are approaching, 
the high-water mark, and that in the course of the 
next few years the working results of the former, 
having regard to the gradual expansion in the pas- 
senger traffic throughout London, will tend to im- 
prove and reward the patience of those who have 
witnessed the almost frenzied rivalry between 
different systems in the past five years due to the 
over-abundance of means of transport. A further 
point to be considered in this connection is that the 
powers held by the London companies are in per- 
petuity, whereas the Paris concession will expire 
in 1950, and that in Berlin in 1980, if expropriation 
is not exercised before that period arrives ; but the 
prospect of increased competition both in Paris and 
Berlin, particularly in the latter city from projected 
municipal and other underground railways, represents 
a factor in the future development of transport facili- 
ties in those cities. On the other hand, the hope exists 
that private enterprise has witnessed its worst days 
in London, and that present indications fore- 
shadow the possibility of more favourable periods 
in store for the underground railways, which, with 
two exceptions, and including the Metropolitan and 
District Railways, show materially improved results 
for the present half-year as compared with the 
corresponding weeks of 1908. 


The Naval Works Vote. 


THE discussion in Committee of the House of 
Commons onthe Naval Works Vote gave plenty of 
opportunity to opponents of the Government and 
critics of Admiralty policy for fault finding, on 
questions ranging from the granite used at Rosyth, 
to the relative merits and demerits of graving and 
floating docks. The debate followed closely on 
Lord Charles Beresford’s pronouncement before 
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the London Chamber of Commerce on June 30th, 
and the chief interest naturally centred on the 
question of dock accommodation on the East Coast, 
as to which Mr. McKenna has been bombarded with 
questions for some months past. Lord Charles had 
included in his demands the provision of four float- 
ing docks of Dreadnought capacity, all of which he 
desired to see placed at ports or other suitable 
positions on the East Coast. A few days earlier the 
First Lord of the Admiralty admitted in reply to a 
question that two floating docks for Dreadnoughts 
and Invincibles were about to be constructed, one of 
which would be stationed in the Medway, and the 
second possibly at some other point on the East 
Coast. In reply to another question as to the 
number and location of all docks capable of taking 
vessels of the Dreadnought or Invincible type in 
the United Kingdom, Mr. McKenna gave the total 
as 13, two of which would take an Invincible only. 
On being pressed as to the location of these facilities, 
he stated that. some of the docks were on the East 
Coast, but, in his opinion, it was undesirable to say 
where. It is really difficult to understand the object 
of such futile reticence and useless evasion of the 
facts. In the meantime it is evident that the 
attention of the Admiralty is being directed to the 
selection of suitable sites for graving and floating 
docks, for deputations of naval officials have already 
visited the Medway, Humber and Tyne, in order to 
examine and report on suggested localities, and it 
is understood that Cromarty Firth and Kirkwall 
have also been considered. A statement has been 
made to the effect that three of the principal ship- 
building and dock-owning firms on the Tyne have 
been asked by the Admiralty to tender for the 
construction of docking facilities on the river for 
the purpose of a naval repairing base. It is 
suggested that the three firms may form a syndicate 
for the building of a large floating or graving dock 
at Jarrow Slake. 

To return to the discu3sion in the House of 
Commons :—Mr. Lambert, the Civil Lord of the 
Admiralty, defended the decision of the Government 
not to have recourse to loan Bills, and expressed 
the hope that measures of the kind would never 
again be introduced except to meet very grave 
national emergencies. He said we would have to 
rebuild many of our docks; for he had not the 
smallest doubt that for the large loan expenditure 
that has been incurred, we have only got one really 
good Government docking establishment—that at 
Devonport. The Admiralty hoped that the con- 
tractor for the Rosyth works would earn a year’s 
bonus at the rate of £800 per week by the comple- 
tion of the work in six years, from March Ist, 1909. 
In regard to the new Portsmouth dock, which was 
due for completion within four years, a bonus of 
£400 per week had been offered. Mr. Lambert 
announced that the Admiralty had, after searching 
inquiry, satisfied themselves that floating docks 
were suitable for use in home waters; they had 
numerous advantages over graving docks, not the 
least of which were rapidity of construction and 
economy of plant. Floating docks of the largest size 
could be constructed within eighteen months. As 
to Haulbowline, the enlargement of the graving 
dock at that yard would be completed by April, 
1910. On the question of the Immingham negotia- 
tions, Mr. Lambert made the somewhat dis- 
appointing announcement that they had come to 
nought. For the cost of constructing a graving 
dock at that port up to Admiralty requirements 
they could build two, if not three, floating docks of 
equal capacity. On the Tyne, the Admiralty, said 
Mr. Lambert, were quite willing to co-operate with 
private firms, but the initiative must be taken locally. 
Evidently the negotiations which, as is well known, 
have been in progress for some time past with refer- 
ence to the Tyne have not as yet resulted in any 
decision one way or the other. It will bea matter of 
regret, and, in our opinion, the wasting of a valuable 
opportunity, if some means are not devised whereby 
a dock of adequate capacity—of either floating or 
graving type—can be constructed on the Tyne 
without further delay. The latest failure of the 
Admiralty to seize upon Immingham as a site for 
a naval dock in the absence of the offer of very 
favourable terms by the dock authorities is not a 
matter for serious condemnation when the con- 
venience and physical advantages of the site are 
compared with those obtaining on the Tyne. The 
latter is admirably fitted in most and all im- 
portant respects for the establishment of a repairing 
dock at moderate cost, and without undue loss of 
time. The Immingham works are now so far 
advanced that the opportunity for the provision of 
a large naval graving dock on easy terms, which 
offered when the works were commenced three 
years ago, no longer exists. The pity of it is that 





the opportunity was not seized upon when it did 
occur. The Admiralty have hitherto held aloof 
from the system of subsidising private docks from 
reasons which it is difficult to regard as conclusive. 
The present necessity is an admirable opportunity 
for making an experiment in this direction at a cost 
which cannot but be moderate when compared with 
the expenditure entailed by the construction of an 
exclusively naval dry dock at any East Coast port. 
We do not mean to say that a co-operative arrange- 
ment in respect of any one new dry dock—let us 
say on the Tyne—will meet the whole necessities 
of the situation, but it will be a substantial addition 
to the facilities which the Admiralty have at last 
promised to provide by the construction of the two 
new floating docks. 


The Engineering of Ordnance. 


ON the last day of June Lieut. Trevor Dawson 
delivered before the Junior Institution of Engi- 
neers the first Gustave Canet lecture. We need 
not remind our readers that the lecture is delivered 
every fourth year by the recipient of the Canet 
Gold Medal, which is awarded through the 
Council by Madame Canet in memory of the 
late M. Canet, who was President for the year 
1908. The first lecture, it was felt, should deal 
with the subject which Monsieur Canet had made 
his own, and the selection of Lieut. Dawson as the 
first lecturer was very fitting. The lecture itself 
has been reprinted in book form, and makes quite a 
substantial volume. It traces rapidly the develop- 
ment of ordnance during the past fifty years; 
touches upon the influence that the science and 
practice of metallurgy has have upon gun construc- 
tion; discusses the nature of propellants and their 
influence upon ballistics, and then arrives at the 
real subject of the lecture, which is the develop- 
ment of the mechanical devices used for the load- 
ing, training, elevating, and fixing of guns. This 
part of the lecture is almost wholly descrip- 
tive, and a good deal of it is familiar, 
but towards the end the lecturer touches 
upon the very modern subject of aérial attack, 
and after describing the special ordnance used 
against air ships, concludes with the observa- 
tion, ‘ But as ships offer the best means of warding 
off attack by ships, so the airship of the enemy 
must be met by better airships, and more of them. 
t is a case of Greek meeting Greek. Airships will 
increase in size and offensive power, and the 
problems of design and construction of guns for 
these war vessels must exercise the ingenuity 
of the mechanic and metallurgist.”” From which 
it may be gathered that Lieutenant Dawson 
sees in the advent of the airship new times 
of prosperity for ordnance makers, and it will not 
be forgotten that his firm has shown its desire to 
be in the van of progress by laying down an airship 
at Barrow. We shall conclude this brief notice of 
an interesting address by quoting the few last lines 
of the lecturer's peroration. ‘War has thus 
become an exact science, with the issue dependent 
only on the sufficiency of the implements and 
personnel, on the skill of the strategist, and on the 
efficiency and courage of the officers and men. We 
have every reason to believe that the rank and file 
of the Navy are as capable, as earnest, as heroic, 
as their predecessors of other generations, and we 
trust, not without confidence, to our statesmen to 
fulfil the will of the people to make our defensive 
forces supreme, to safeguard that mastery of the 
sea which is vital in the fullest degree to our 
Empire, to our kindred nations beyond the seas, 
as well as to the mother island home.” 








THE PJT LADS’ REVOLT. 


A PLEASANT feature of the introduction of the Eight 
Hours Act into the mining districts of Yorkshire and 
adjoining coalfields has been the good sense shown both 
by employers and employed, to give the new statute a 
thoroughly fair trial. With that view various conferences 
have been held, and the representatives of masters and 
men have loyally collaborated to smooth the way of such 
difficulties as might occur at the start, and arrange to 
deal with others as they developed themselves. The 
result has been a hopeful beginning in the new order of 
things. The only note of discord has been raised by the 
boys at certain collieries. The ordinary newspaper reader 
who gives any attention to the great coal industry, in 
the interesting transition process it is now undergoing in 
practical working, cannot fail to have observed that what 
is described as “the revolt of the pit lads,” which has in 
several instances thrown many miners idle, has been 
chiefly over the question of “snap time.” How many 
know what the phrase “snap time” means? The ex- 
planation is easy. Snap time is the same as snack time 
—the portion of time allowed to the lads for taking food 
during working hours. In any job which is continuous 
on the surface, or in the pit—a job which cannot be set 








down—arrangements are made for allowing a number 
of the boys a short time—from twenty minutes to 
half-an-hour—in rotation with other boys, so that 
all of them have this time in turn, or as the 
work will allow. That has been the rule under former 
conditions. It will be continued under the Eight 
Hours Act. Boys will still be allowed time to have 
their “ snap,” but no doubt arrangements will have to be 
modified according to the requirements of the colliery. 
This modification appears not to be relished by the boys, 
who, amongst other matters, make a grievance of not 
having been consulted as they hold they ought to have 
been. The boys, for the most part, are not in the Miners’ 
Union, but they have an understanding amongst them- 
selves which appears to be practically and effectively 
operative for the purpose they have in view. The diffi- 
culties which have arisen are being met with judgment 
and patience by the colliery managers and representatives 
of the men, as well as by the men themselves. Settle- 
ments have already been effected in several instances, and 
no doubt amicable arrangements will be gradually arrived 
at ere long all round. 
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The Rise and Progress of the British Explosives Industry. 
Published under the auspices of the Seventh International 
Congress of Applied Chemistry, by its Explosives Section. 
Edited by E. A. Brayley Hodgetts. London: Whittaker 
and Co., 2, White Hart-street, E.C. Price 15s. net.—Those 
who are interested in explosives will undoubtedly appreciate 
this book, for it contains what is one of 4he most complete 
histories of the manufacture of explosives which has been 
published in this country. The historical part, which is 
composed of about 300 pages, is exceptionally good. It deals 
with the history of gunpowder, researches on gunpowder, 
nitro-cellulose, nitro-glycerine, and nitro-glycerine explosives, 
researches on nitro-glycerine, permitted explosives, percussion 
caps, Bickford’s safety fuse, military fireworks, pleasure fire- 
works, &c. A list of gunpowder makers up to 1800 is also 
given in this section. The descriptive part, which is made 
up of about 111 pages, has reference to existing Government 
explosive establishments, also private establishments. A list 
of manufacturers of picric acid is also included in this 
section. The book contains many illustrations, and those of 
works are of historical interest. The portraits which are 
given are confined to those who were connected prominently 
with the epoch-making events in the past of the explosive 
industry. The preparation of the vast amount of informa- 
tion given in the book has unquestionably involved an 
immense amount of labour. 

Hydraulic Tables and Diagrams for Practical Engineers. 
By Capt. A. ff. Garrett, R.E. London: Longmans, Green 
and Co., 39, Paternoster-row, E.C. Price 15s. net.—-The 
object of the tables and diagrams given in this book is to 
reduce the labour of hydraulic calculations to the lowest 
possible limit consistent with the accuracy which is required 
for practical work. The author has not attempted to set 
forth fundamental principles, for the book is intended for 
practical engineers, and he has, therefore, only given such 
explanations as are necessary to make clear the application of 
the tables and diagrams which the book contains. The first 
part of the book is devoted to hydraulic units. Then there is 
a chapter entitled hydraulic calculations, and following this 
one on the pressure of water. Other sections of the book deal 
with orifices, weirs, and notches, flow of water in pipes, the 
flow of liquids in sewers, and the flow of water in open 
channels. The remainder of the book is devoted to weir dis- 
charge diagrams, pipe discharge diagrams, sewer discharge 
diagrams, and canal discharge diagrams. The book deals 
with most calculations with which a hydraulic engineer is 
concerned, and the tables which are given for calculating the 
velocities and discharges in pipes and sewers partially full 
should prove particularly useful to those associated with 
drainage works. The author claims that by plotting the 
diagrams logarithmically he has been able to make them 
more compact and to give them a greater range than any 
diagrams hitherto published, while at the same time pro- 
viding ample accuracy for all practical purposes. 

The Motor Car: A Practical Manual. By R. W. A. 
Brewer. London: Crosby Lockwood and Son, Stationers’ 
Hall-court, E.C. Price 5s. net.—This book is the outcome 
of a series of lectures delivered by the author at the Crystal 
Palace School of Practical Engineering, the Royal United 
Service Institution, and the Royal Automobile Club. The 
author commences by explaining the evolution which had to 
take place in internal combustion work before the motor Car 
could become a commercial possibility. The fundamental 
principles governing the action of the engine are discussed 
under the heading of gas engines. Some space is devoted to 
the discussion of liquid fuel and its utilisation. There are 
twenty-two chapters in all, the titles of some of the most 
important being: — Mechanical details of construction, 
details of moving parts, stratification, thermal efficiency, 
cause and extent of heat losses, testing of gas engines and 
calculations of results, gas producers, oil engines, the petrol 
engine as employed in the motor car, power and weight of 
petrol engines, clutches, and change-speed gears, frames, 
ignition mechanism, carburation, liquid fuel, the care of the 
car, &c. The information which the book contains is of a 
practical character, and it can be followed by anyone with a 
slight engineering knowledge. 
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Fig. 2—BRANDY HOLE AND RAM SCALP TUNNELS 











Fig. 3—TUNNELS LOOKING NORTH FROM CABLE _ ROCK 


THE BRAY AND WICKLOW RAILWAY. 





In the course of his evidence before the Viceregal Com- 
mission on Irish Railways the general manager of the 
Dublin and South-Eastern Railway referred to the great 
expense to which his company had been put for many 
years in attempting to frustrate the encroachments of the 
sea on their line, principally between Bray Head and 
Newcastle, County Wicklow, and at other points where 
it skirts the seashore very closely. The witness stated 
that some £40,000 had been spent in this manner during 
the past ten years alone, and went on to suggest that the 
Government ought to subsidise his company’s defensive 
works, since they benefited all the adjoining property 
owners, and inasmuch as if there were no railway along 
the coast landlords would be obliged in their own interests 
to safeguard their property against coast erosion. 

This novel plea for State aid may be made the occasion 
for some description of the remarkable character of the 
railway between Bray and Wicklow. 

The Dublin and South-Eastern system originated as 
follows :—Its nucleus was the Dublin and Kingstown 
line, which was the first railway in Ireland, being opened 
in 1834. In 1846 a short extension of the latter, viz., 
from Sandycove to Dalkey, 13 miles long, and following 
the route of the old tram-road, which had been built for 
the conveyance of the stone used in the construction of 
Kingstown Harbour from the Dalkey quarries, was made 
and equipped for Messrs. Clegg and Samuda’s system of 
atmospheric propulsion. And as this was the first, so it 
was the last railway to be worked on that principle of 
traction. It both anticipated and survived the more 
famous experiments on the Croydon and South Devon 
lines. 

In 1846 two undertakings, for the construction respec- 
tively of an inland railway from Dublin to Bray and a 
line from Bray to Wicklow, amalgamated, and were in- 
corporated as the Waterford, Wexford, Wicklow and 
Dublin Railway Company. This association obtained a 


999 years’ lease of the Dublin and Kingstown railway and 
also acquired the Dalkey atmospheric line, in order to 
conyert the latter to locomotive traction, and extend it to 











3ray. The entire coast route between Dublin (Westland- 
row) and Bray was opened at the same time as the line 
from Bray to Wicklow on the 25th October, 1855. 
Brunel engineered the Bray and Wicklow section, which 
is sixteen miles in length, carrying it round the formid- 
able promontories that comprise Bray Head, and from 
thence giving it an uninterrupted and almost level run 
along the seashore to Wicklow. 

















Fig. 5-NEWCASTLE STATION 


The purchase of the land cost the company very little, 
but owing to the great and unexpected difficulties—by 
no means confined to the passage of the Head, hitherto | 
regarded as an inaccessible, bluff, rocky promontory, in | 
which each step was fraught with greater peril than the 
last—experienced in carrying. out the undertaking, the | 
cost of the whole averaged £25,000 per mile. 





| shelving side of the rock was not more than 40ft. 





Fig. 4@—VIEW OF THE LINE SOUTH OF BRAY HEAD, 


Round Bray Head—which accounts for three miles of 
the route—the coast is deeply serrated, and the project- 
ing formation being both rough and irregular in its 
outline, the railway is sometimes carried through deep 
cuttings, and sometimes along a ledge of the rock, where 
it reaches an elevation of about 7Oft. above the sea, while 
the three leading projections are pierced by short tunnels. 
Proceeding from Bray, the first engineering feature is 
the Bramstone tunnel, Fig. 1, a mile away, and adjacent 
to which is a deep chasm, and a point known as the Ram 
Scalp. Originally the line crossed that ravine on a 
wooden viaduct, 300ft. in length, and 75ft. high; it 
then entered a shorter tunnel, lying further to seaward, 
after which it was carried across a smaller ravine on 
another wooden viaduct. 

The construction of the first viaduct was attended with 
great difficulties. It was once nearly completed, when in 
one night the whole fabric was swept away, and carried 
out by the waves. Subsequently, on the morning of August 
9th, 1867, it was the scene of a sensational accident. An 
“up” passenger train had reached half-way across it, 
when the engine left the line, and sprang into the ravine 
at the land side, dragging with it a third-class carriage, 
while the next carriage turned over on its side, and hung 
suspended, half on the bridge. Most providentially the 
engine fell over on the land side, where the depth of the 
Had 
it gone over on the sea side, it would in all probability 
have pulled the whole train with it, and the fall would 
have been 100ft. Owing to this accident, in which two 
persons were killed and fifteen injured, and which was 


| found to be due to the spreading of the rails, caused by the 
| assaults of the waves against the piers of the viaduct, it 
| was deemed advisable to divert the line at this point, 


bringing it further inland, so as to escape crossing the 
ravines. This necessitated piercing the promontory with 
the longer tunnel now used. The old track, including the 
disused tunnel, and the masonry buttresses, Fig. 2, of the 
vanished viaducts, still forms a conspicuous object from 
the’ train. 

~ The second tunnel through Brandy Hole headland, Fig. 2, 
so called from its having in former days been the resort of 
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smugglers, is 250 yards in length, and on a reverse curve’ 
After running through numerous short passes cleft in the 
solid rock, two of which are artificially roofed, in order to 
protect the line from falling stones, a third tunnel is 
arrived at, one-eighth of a mile in length, and cut through 
a portion of the mountain known as the Cable Rock. The 
etfect of the several tunnels through the mass of stone is 
singular in the extreme, Fig. 3. At each end of the passage 
the sea is visible, and at one spot the four tunnels are dis- 
tinctly seen in front, whilst a solid wall lies between the 
train and the sea, and overhead, on the other hand, in one 
unbroken steep towers the bulk of Bray Head attaining 
to an altitude of 800ft. above sea level. 

Ever since the accident of 1867 flagmen have been 
stationed at frequent intervals to notify any mishap, such 
as the fall of masses of rock andsudden landslips. A wall 
has been built 100ft. above the line as an additional pro- 
tection from the former risk, while the terraced sections 
resist the erosion of the waves below by the aid of lofty 
retaining walls and groynes. 

On leaving Bray Head, the line enters a clayey soil, ex- 
tending to Greystones, Fig. 4, on which one might imagine 
the difficulties of the engineer had been brought to a 
conclusion. But at no point were the skill and patience 
of all connected with the undertaking more severely tested. 
Owing to numberless springs, the extremely soft and 
slippery nature of the ground, and the proximity of the 
sea, landslips of several hundred feet at a time were 
constantly taking place, and the impediments were at 
length only overcome by the formation of water tables 
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Fig. 6—BRAY AND WICKLOW RAILWAY 


to carry off the moisture. Some ten years ago, however, 
owing to the inroads of the sea, it was found necessary 
to divert more than a mile of the line further inland, and 
in places this deviation is beginning to be threatened. 

On the 5} miles between Greystones and Newcastle the 
line skirts the seashore more closely than ever. About 
midway occurs a remarkable feature. The accumulated 
water of the level ground forces its way through the 
sand and gravel, which in the summer is washed 
up into a barrier by the advancing tides, to be again 
driven out in the winter by the rush of water from the 
neighbouring hills. From this circumstance the place 
has obtained the name of “The Breaches.” To ease the 
pressare on the shifting mass a large canal-shaped drain 
has been made by the company along this portion of the 
country, running parallel with the line. However, 
nearly the whole of this section is the scene of the most 
important coast defence works, which are essential if the 
line is not to be devoured by the sea. During severe 
easterly gales it has been washed away in places several 
times, when also considerable damage has been done to the 
station buildings of Kilcoole and Newcastle, Fig.5. From 
Newcastle to Wicklow, beyond which the line turns in- 
land, and runs through the picturesque Wicklow valleys, 
the track does not hug the seashore quite so closely, 
and the configuration of the coast affords better protection. 

_ Except at stations the line is single from Bray to 
Newcastle, south of which it is double to Wicklow. In 
addition to the large sums expended upon coast defence 
works, the permanent way has been considerably improved 
of late. Several miles have been relaid with heavier 
chaired rails and sleepers, and crushed granite ballast is 
being generally used. 

Of course, the choice of route between Bray and 
Wicklow was all a colossal, glaring mistake. It is 
evident that vanity prompted Brunel to carry the line 
round Bray Head, for a much easier alternative in the 
shape of the pass behind, known as the Glen of the 
Downs, was available. Certainly, however, he succeeded 














in executing a daring engineering feat; indeed, it is 
difficult to find anywhere more romantically placed or 
boldly executed work. But the choice of route for the 
remaining distance to Wicklow was, to say the least of it, 
unwise, for apart from the question of coast erosion, it 
lies far removed from nearly all the villages, and the 
numerous centres of attraction to tourists, for which this 
part of the County Wicklow is justly celebrated. 

The company has obtained powers to construct a new 
line further inland, but apparently no funds are available 
to carry it into effect. The projected deviation would 
turn inland -south of Bray Head, and after pursuing a 
course from one to three miles distant from the sea, it 
would rejoin the old line at Killoughter, 2} miles north of 
Wicklow. Until the railway was extended south of 
Wicklow, Killoughter was the site of a station, since 
closed and dismantled. Fig. 6 shows the railway from 
Bray to Wicklow, together with the proposed deviation. 








THE DEMARCATION OF SHIPYARD 
OPERATIONS. 


Tue scheme which a committee representing the 
Federation of Shipbuilding Employers and the Federa- 
tion of Engineering Employers has drawn out for the 
prevention of disputes between trades unions and work- 
men regarding work which may be claimed by more than 
one class of men in shipyards and engines shops, is at 
present being considered by the twenty-four different 
unions interested in the two industries. Hitherto de- 
marcation disputes have been the most difficult form of 
trouble in shipbuilding, because they are always between 
different classes of men, and the employers have in most 
cases to stand by and await developments, while work is 
being delayed and the shipyard or engine works more or 
less disorganised. The difficulty is usually brought 
before the employers by one or other of the trades 
concerned, with the request that the work in dis- 
pute should be given to them; but this leaves on 
the employers the onus of deciding the matter, and also 
lays them open to the charge—if they decide in favour of 
the lowest paid trade—of acting as interested parties. 
Under the proposed agreement the practice at present 
prevailing—that of first of all endeavouring to settle a 
dispute at the works where it arises—will be adhered 
to as much as possible. In the event, however, of the 
trades involved and their own employers failing to arrive 
at a settlement, the matter in dispute will be remitted 
to a standing committee consisting of three employers 
and three delegates from each of the societies concerned, 
the firm to give a provisional decision which shall rule 
pending the consideration of the matter by the com- 
mittee. The terms of the agreement are intended to 
work out so that when several societies claim the 
same work each will present its case to the com- 
mittee, and that which has the weakest case will 
be ruled out first, that which has the second weakest 
next, and so on, until there is only one society 
left. This society, of course, will then be declared 
entitled to the work. The new agreement, as has been 
stated, aims at confirming the present practice of settling 
a dispute at the works where it has arisen, and it is to 
be hoped that it will at all events prevent disputes of this 
kind reaching the stage when they disorganise labour. 
If it does so it will remove one of the worst irritants in 
the relations between masters and men in the shipbuild- 
ing and marine engineering districts. 

Considering the vast changes which the evolution of 
the ship has caused in shipyard practice and methods— 
from the days when wood was all in all, till now, when 
wood scarcely enters at all into the main structure, and 
less and less into the coverings and fitments—considering 
also the effect of power appliances in displacing and re- 
allocating handwork, and especially the general tendency 
of metal to oust wood, and “all the workers thereof,” it 
is little to be wondered at that demarcation trcubles have 
constantly been the worry of shipbuilders. Of the transi- 
tion in boiler-making also, from the tank boiler, with its 
plain but ponderous structural items, to the tubular 
boiler of modern times, with its small, intricate, and 
multitudinous pieces, demanding comparatively delicate 
handling, adjustment and assembling, the same remark 
may be made,as well as of the transition from the 
reciprocating to the turbine type of engine. 

Doubtless the differentiation between one branch of 
work and another is sometimes not very pronounced, and 
there is a natural interlocking of operations which has 
rendered the ‘demarcation question” a difficult one to 
resolve and satisfactorily adjust. For example, some 
years ago there was a long dispute at the Clydebank ship- 
building works between the “ platers” and the “ sheet 
iron” workers as to which branch of operatives was 
entitled to certain work which both classes had had in 
turn to deal with—and probably both were equally 
capable of performing—although originally it formed the 
unquestioned province of the joiners, not of the “ black 
squad” at all. Wood on warships now-a-days is an 
infinitesimal quantity, even although the much talked of 
experiments with non-flammable timber have not brought 
about the revolution anticipated. Wood cements of 
various kinds now enter largely into both war and mer- 
chant ships for deck coverings and other purposes. 
Joiners and carpenters will by-and-by apparently have 
no legitimate reason whatever for going aboard a warship. 

While the wood-worker is thus almost wholly shut off 
from participating in warship construction, affairs 
are not so bad in connection with merchant ship- 
building, although even here there is a great curtail- 
ment of his functions. This was so true even 
some years ago that in one of the shipyards in 
Aberdeen 60 shipwrights came out on strike owing to a 
dispute which had arisen in connection with the carrying 
of wood from the stack yard to the joiners’ workshop. The 
shipwrights held that they should do this work, while the em- 
ployers maintained it should be performed by the labourers. 
Thus the occupation of “ the skilled artificer in wood” is 









now such that even the carrying of rough timber from 
one place to another is fought for and made the occasion 
of a wholesale strike! The joiner, however, still has a 
fine field in the elaborate saloon work and state-room 
accommodation on board high-class mail and passenger 
liners. It is in cargo-carrying ships especially that the 
diminished province of the wood-worker—carpenter and 
joiner as well—is most strikingly realised. Wood deck- 
houses on cargo vessels—and very largely on passenger 
ships as well—have been practically abolished. Wood 
decks are the exception on many types of cargo carriers, 
as are wood rails and mouldings and wood skylights. 
Masts and spars, unless of the smallest diameter, are, of 
course, now all of steel or iron. 

The changed order of things no doubt bears hardest 
on the shipwright or carpenter. He who used to be 
chief in the art of shipbuilding has his time- 
honoured functions reduced to a minimum. He is, 
in fact, not infrequently referred to—poor man—as 
“nothing but a glorified labourer.” What is left to him, 
however, is still highly important, although not affording 
the same constancy of employment for large numbers as 
when wood shipbuilding still obtained. It has less to do 
with the details of shipbuilding than with the heavier 
operations at the beginning and end of the work of con- 
struction. The carpenters’ duties mainly are the prepara- 
tion and placing of the keel blocks; laying “ well and 
truly” the keel bars or plate thereon; erecting on end, 
and putting into accurate place the framework of the 
vessel. Then, as the launching stage approaches, the 
really important work of laying the launching ways and 
fitting the cradle is still the duty of the carpenter. This, 
of course, has been a part of shipyard work growing in 
arduousness and responsibility as the size and weight of 
ships have developed, and what this means in such 
leviathans as are now common, only those who have at 
least walked round one of them prior to the launch can 
adequately appreciate. 








THE SUMMER TRAIN SERVICES. 


Tue depression of British railway affairs generally, 
combined with the movement towards the reduction 
of working expenses by means of co-operation, is 
reflected in a marked degree in the summer train 
services. This season there are but very few novelties in 
the way of additional trains or accelerations, while none 
possesses remarkable interest. The most prominent 
feature of a lean year in passenger train enterprise is the 
Midland Railway Company’s invasion of the West Riding 
vid Royston and Thornhill, which, although a new route 
for passenger traflic, has been used by goods since its com- 
pletion three or four years ago. This new service affords a 
more convenient means of communication between the 
Midland and the Lancashire and Yorkshire railway 
systems. It gives three through trains from St. Pancras, 
which are joined at Sheffield by through carriages from 
Bournemouth, Bath, Birmingham, &c., and at Thornhill 
these trains are split up, one portion proceeding along the 
Lancashire and Yorksbire line to Huddersfield and 
Halifax, and the other to Bradford (Exchange). 
The service is balanced in’ the reverse direction. 
The best times are as follows:—St. Pancras and Hud- 
dersfield, 4h. 22 min. (fastest connection previously vid 
Wakefield, 5h. 35min.) ; St. Pancras and ifax, 
4h. 27 min. (fastest connection previously 5h. 25 min.) ; 
St. Pancras and Bradford (Exchange), 4h. 28 min. (fastest 
connection vid Leeds, Bradford (Market-street), in 1907, 
was 4h. 30 min., but in 1908, and till June 30th, 1909, 
4h. 38min.). This new Midland and Lancashire and 
Yorkshire service is competitive, first, where London is 
concerned with both the Great Central and Great 
Northern routes, and, second, in respect of North and 
West cross-country services, with those carried on by 
(a) the Great Western and London and North-Western, 
vid the Severn Tunnel; (b), the Great Central and Great 
Western, vid Banbury; (c), the Great Central, Great 
Western, and London and South-Western, vid Reading 
and Basingstoke. The Great Central Railway has met 
the above move by attaching through coaches for Hud- 
dersfield and Bradford, reached vid Penistone, to the 
1.50 p.m. and 3.15 p.m. trains from Marylebone, and to 
corresponding “ up ” expresses ; thus giving an additional 
and accelerated service to Huddersfield in 4h. 2 min., and 
to Bradford (Exchange) in 4h. 57 min., though the journey 
is performed slightly quicker by the 6.20 p.m. from Mary- 
lebone, which previously served both places. The 
Great Northern Railway, owning the shortest route, is 
under no necessity to improve its existing train service, 
but it prominently advertises the fact that the latter is 
still the quickest. From the foregoing particulars, it will 
be gathered that, despite the recent working agreements, 
competition between the northern lines is by no means 
dead. Indeed, they rather inspire the belief that the old 
competition on the part of individual railway companies 
will merely be superseded by that between various 
grouped companies. 

Hitherto there has been only one through service 
between Birmingham and the West, vid the Great 
Western Company’s new route, made up of the new lines 
extending from Tyseley (Birmingham), to Stratford-on- 
Avon, and Honeybourne to Cheltenham (Malvern-road), 
and by the exercise of dormant running powers over the 
Midland Railway between Standish Junction (six miles 
south of Gloucester) and Yate. This route was described 
aud illustrated in THe ENGINEER of October 11th, 1907, 
and opened with the above-mentioned service, a through 
train between Wolverhampton and Penzance in each 
direction, on July 1st, 1908. At first, however, owing to 
a dispute with the Midland Railway as to the interpreta- 
tion of the old running rights, the Great Western Com- 
pany’s one and only through train ran between Yate and 
Bristol over the former company’s metals, instead of 
being transferred to its own, viz., the so-called Badminton 
route to Bristol, by means of the loops at Westerleigh 
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Junction, Yate. Two additional services have now been 
placed on this cross-country route, and the litigation 
having ended in favour of the Great Western Railway, all 
gg travel between Yate and Bristol, vid the Badminton 
ine. 

The new services consist of a through train in each 
direction between Birkenhead and Weston-super-Mare, 
which is called the ‘‘ Shakespeare Express,” and a through 
train in each direction between Wolverhampton and 
Weston. These trains call at Stratford-on-Avon, Chelten- 
ham (Malvern-road), and Stapleton-road (Bristol), and 
time has also been allowed for a stop at Chequer’s-road 
(Gloucester), when that new station, situated on the loop 
line, which avoids the town, is readyforuse. Good connec- 
tions are given at all stopping places, and, again, to and from 
the Great Western main line west of Bristol. These 
trains convey first and third-class passengers only, and 
are composed of the latest vestibuled, corridor carriages, 
together with a restaurant car. 

The journey time between Birmingham and Bristol 
occupies 2 h. 20 min., which does not rival that of the 
Midland trains, whose route is ten miles shorter. Conse- 
quently, the Midland Company, which had accelerated its 
service at the menace of Great Western competition, has 
reverted to its old timings, and discontinued non-stop 
trains between those towns. The Midland route, how- 
ever, extends as far north as Derby, and it may be noted 
that as between Birmingham and Derby the few minutes 
saving, which we stated would result from the new 
Water-Orton and Kingsbury line—vide Tue ENGINEER, 
May 7th, 1909—has come to pass in the summer time- 
table. 

While on the subject of through cross-country journeys it 
should be mentioned that the revival of lastseason’s remark- 
able service between South Wales and the seaside resorts 
of East Anglia is accompanied by an acceleration of 50 
minutes to Lowestoft, and 1h. 20min. to Yarmouth. 
This has been accomplished by joining the east-bound 
train at March to a Great Central express from Manchester 
for the same destinations, and running it direct by the 
Trowse curve at Norwich, instead of in and out of Thorpe 
terminus. The London and North-Western Railway has 
often run between London and Holyhead, 263} miles, and 
on rarer occasions between London and Carlisle, 299} 
miles, without a stop; but previously its longest regular 
non-stop run was over the 192 miles separating Euston 
and Liverpool (Edge Hill), a performance surpassed all 
the year round by the London- Plymouth run on the Great 
Western, and during the summer by those from London 
to Shipley and Leeds to London on the Midland. This 
season, however, the North-Western Company ranks 
second by means of the new non-stop run awarded to the 
11.15 a.m. North Wales tourist express from Euston, viz., 
to Rhyl, 209} miles, in 3 h. 57 min. speed 52.97 
miles per hour. Last season this train stopped at Crewe 
to change engines. Moreover, from August 7th to Sep- 
tember 18th inclusive, there will be a balancing “ up” 
train, running non-stop from Rhyl (dep. 3.38 p.m.) to 
Willesden Junction, 2033 miles, in 3 h. 54 min. 
speed 52.2 miles per hour. 

The outstanding feature of the summer arrangements 
of 1908 was a new Glasgow express by the Midland route, 
starting from London at 11.30 a.m.; running to Carlisle, 
308 miles, in 5 h. 59 min., with but one stop at Shipley for 
service purposes; and reaching Glasgow, 4234 miles, in 
the record time for this route of 84 hours. The train is 
running again this season, but on a slower schedule. The 
journey time to Carlisle takes eight minutes longer, which 
increase is allotted to the London-Shipley break of 206} 
miles. The latter now occupies 4h. 5 min., instead of 
3h. 57min. Then, the journey time to Glasgow is 
8} hours, the Glasgow and South-Western Company 
having discontinued the non-stop run from Carlisle to St. 
Enoch’s, 1154 miles. This train also now starts from St. 
Pancras at 11.50 a.m. instead of 11.30a.m. The fastest 
Midland train between London and Carlisle now is the 
1.10 p.m. “up,” accomplishing the journey in 6h. 5 min., 
and running without intermediate stop from Leeds—196} 
miles, in 3h. 40 min., speed 53.7 miles per hour. Last 
year this latter run was performed two minutes quicker, 
and the year before that seven minutes quicker. The 
Great Central Company’s famous non-stop run from 
London to Sheffield, vid Aylesbury, 1643 miles, is now 
performed in 2h. 57 min., speed 55.8, or three minutes 
quicker than it has been since July 1st, 1907, but still seven 
minutes slower than the record timing. 

Formerly there was no Sunday day service by either of 
the three Anglo-Scottish routes. That inconvenience has 
been partially remedied by an entirely new service between 
Edinburgh and York, and beyond both. One can leave 
Edinburgh at 12.10 p.m. and reach London (King’s Cross) 
at 9.40 p.m. In the reverse direction, however, the new 
train leaving York at 2.15 p.m. for Newcastle, Berwick, 
Dunbar, Edinburgh, and Glasgow, is confined to a con- 
nection from Normanton and the Lancashire and York- 
shire line. The service between King’s Cross, Scar- 
borough, and Whitby, has been strengthened and accele- 
rated, the journey time to Scarborough (230} miles) being 


A NEW CONVERTER. 


FOR reducing the voltage of a continuous-current circuit so 
that arc lamps, search-lights, cinematograph lantern lamps, 
metallic filament lamps, &c.,, may be used economically, 
Crompton and Co., Limited, of Chelmsford, have introduced 
a new type of converter, which we have recently had an 
opportunity of inspecting. It has one armature, one arma- 
ture winding, one commutator, and one set of brush gear, 
and, unlike most continuous-current machines, the armature 
is ring wound. The diagram which shows the connections for 





the general principle clear. 
two upper poles being magnetically separated from the two at 
the bottom of the machine. Current is supplied to the two 
main brushes at the top and bottom of the commutator, 
whilst two other brushes which are short-circuited through 
windings on the two lower poles bear on the commutator at 
approximately equidistant points from the other brushes. 
The bottom, or negative brush, lead, and a tapping taken off 
from the joining point of the two windings, which short- 
circuit the brushes, constitute the secondary mains ; whilst 
the leads connected to the main top and bottom brushes form 
the primary mains. 

Assuming for the present that the field magnets are excited 
in the ordinary way with a shunt winding, if current be sup- 
plied to the top and bottom brushes, the machine will run as 
a motor, and there will bea rise in potential round the com- 
mutator on both sides. The higher the shcrt-circuited brushes 
are shifted up towards the positive brush the greater will be 
the potential difference across the secondary circuit. Since 
both the short-circuited brushes are at practically the same 
potential there will be little or no current in the short- 
circuited path. The part of the armature between the short- 
circuited brushes and the top main brush may, together with 
the top field magnets, be regarded as the motor part of the 
machine, whilst that part of the armature below the short- 






220" 
Sup 


: 





wooet 


Lm, 


Pee ies 


CONTINUOUS CURRENT PRESSURE CONVERTER 


circuited brushes, together with the bottom poles, may be con- 
sidered as the generator section. The voltage generated in 
the motor and generator part of the armature will naturally ! 
be proportional to the magnetic fluxes due to their respective 
field systems, and to the number of conductors on the two 
armature sections. To vary the secondary voltage therefore 
without ‘shifting the short-circuited brushes, the relative 
values of the two magnetic fluxes must be varied, and to 
enable this to be done the two field systems are magnetically 
separated. To vary the secondary voltage the armature must 
also obviously be ring wound. If current be taken from the 
secondary at low voltage, that is, when the lower poles are 
only slightly magnetised, there will be a much larger 
current flowing in the generator part of the armature 
than in the motor section, which gives rise to armature 
reaction; the effect is to raise the potential of one of the 
short-circuited brushes to a higher value than that of the 
other, and a strong current flows through the short-circuited 
path. When the current in the motor section is greatest the 
circulating current flows in the reverse direction. 

The effects of this circulating current are well known ; it is 
liable to cause sparking, dangerous racing, and to prevent the 
desired secondary voltage and current being obtained. If the 
diagram beexamined, however, it will be found that the wind- 
ingon thetop or motor polesis shunted across the positive brush 
and the short-circuited brushes, the shunt winding on the left- 
hand bottom pole is connected across the primary, whilst 
the shunt winding on the right-hand bottom pole is across 
the secondary. Also, as already stated, there is a series 
winding on each bottom pole, which are in series with the 
short-circuited brushes. The series coils on the bottom poles 
are connected so as to oppose the flux due to the bottom 
shunt coils. How a machine arranged in this manner can 





4% hours, whereas previously the quickest connection 
occupied 4 h. 58 min., while the journey to Whitby (2443 
miles) is performed in 5h. 35 min., which is thirty 
minutes less than any formerly given. 

In certain quarters diatribes are being uttered against 
the so-called unchecked competition alleged to prevail | 
between the Great Western and London and South- | 
Western Companies where the south-west counties are | 
concerned. Itis true that the principle of co-operation | 


strengthens the top poles and replaces the reduced flux on 


has not made any headway in this direction, but the | the bottom poles, and so keeps the speed practically 
This | constant. 


be made to give a practically constant current with variable 
voltage can easily be seen. If the secondary current 
momentarily increases, the currentin the series coils increases, 
and since they oppose the flux due to the bottom shunt coils the 
secondary volts drop. The left-hand bottom shunt coil pre- 
vents the generator field disappearing altogether. The reduced 
secondary volts naturally gives rise to an increased voltage 
across the positive brush and short-circuited brushes, which 


public receive an unsurpassed train service. rhe ane eee 
summer the best expresses to ard from Waterloo have| If the machine is used for lighting arc lamps, when the 
undergone a few minutes’ acceleration, so that they | carbons are together the current in the generator part of the 
attain a running average of 55 miles per hour between | we pmens will - — mp 8 that in te motor — 

hi ae and consequently there wi a large current flowing in the 
oe ra ee a-carbon grades short-circuited path, as previously described. With this 


arrangement of the windings the circulating current is con- 
trolled and the undesirable effects referred to are eliminated, 








one. The constant current in the bottom left-hand shunt 
winding also helps this end considerably. Thus the machine 
automatically supplies a constant current with variable volt- 
age, and if the secondary is short-circuited the current 
remains normal, 

With such a machine it is obvious that an arc lamp or 
lamps can be run on ordinary circuits without a steadying 
resistance, and since the efficiency of the machine is higher 
than the ordinary continuous-current transformer, and the 
initial cost less, the saving, particularly with arcs taking 
heavy currents—50 or 60 ampéres for example—is very con- 
siderable. It is estimated that a machine of this type, when 


a machine suitable for arc lamp work will assist in making | ..oq in place of a steadying resistance for a large cinemato- 
The machine has four poles, the graph lantern with current at 3d. per unit, would save as 


much as £5 per week, the supply voltage being 440. With a 
110-volt supply it would save £1 10s. Machines of this type 
when provided with suitable windings are supplied for con- 
stant secondary voltage with variable current, suitable for 
metallic filament lamps, also for balancing a three-wire 
system, for the control of electric vehicles of all kinds, for 
colliery winding, rolling mills, electric welding, printing 
machinery, &c. 

It is claimed that a constant-voltage machine, having an 
output of 2 kilowatts, will enable consumers, by replacing 
carbon incandescent lamps with metal filament lamps, to 
save 70 per cent. of their power bill, and at the same time 
to run one or two-flame or other arc lamps’ economically 
off the same circuit. Constant-voltage machines have the 
same windings as shown in the diagram, but all the shunt 
coils are in series, and they are connected across the 
primary. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
correspondents. ) 





| 
| MARINE PROPULSION. 

Sir,— Your correspondent, W. Preidel, appears to have got into 
the usual muddle of confusing momentum and energy, and, I am 
afraid, starts with very slender qualifications for discussing the 
above subject. Asa result of his failure to grasp first principles 
he is putting forward all sorts of extraordinary views on dynamical 
questions, and leading others on to the ice. The subject has 
cropped up before in your columns, and has been ably dealt with 
by correspondents and in special articles, whilst in any good, 
modern text-book it is soundly and clearly treated, though | 
believe some earlier writers fell into confusion in the matter. 
Adopting the usual symbols, and pound-foot-second units, the 
quantity m v is said to measure the momentum of a body, and the 


expression “ “ represents the force in 1b., which, acting for one 
G 
second, would give to the mass m the velocity v, or conversely, 
the force that must act against the body to bring it to rest in one 
second. Energy is defined in any _ text-book as capacity for 
doing work, and work is measured by the product of the force 
into the space or distance over which it is applied. The energy 
mii 


is measured by the expression 5 Momentum takes no cog- 


nisance of the space over which the force was applied ; energy, by 
its definition, necessarily does, and this is the crux of the matter. 
Let us see how these expressions are derived and related. 

The only way that we can estimate the momentum and energy 
stored up in a moving body is to find what amount of force would 
be competent to give the body its motion ina given time. Now, 
the velocity imparted to any mass m by the force fin one second 


But this force 


is ' g, from which we get * = ” , as above. 
being uniform, the space passed over by the body in the one 
second during which the force is acting will be 4v. Hence work 


mv. wt m 72 
space = ky ae 
old friend. On looking at it another way, a body falling freely 
under the action of gravity, and arriving at a velocity v, must 


done in the second = force , orour 


have fallen through 5 feet, by the laws of falling bodies, In 
g 

this case the force is measured by the weight of the body, which 

we will take as being the same as the mass ; hence, again, work 

m 


stored up = is for obviously this is the number of foot- 
“9 


pounds that must have been expended in raising the body to the 


height , and it is clearly immaterial whether we consider 
the body as moving downwards under gravity, or to have been put 
into motion by any other force, or to moving in any direction 
whatever. In ordinary language, if we suppose the mass constant, 
by doubling the velocity we have not only to double the force, 
which, acting for one second, would be required to impart that 
velocity, but also to double the space that the force will have 
acted over in the second ; hence the work done will vary as the 
square of the final velocity in all cases. 

The distinction between momentum and energy is of profound 
significance in mechanics. As shown in more advanced works, the 
total energy of a pair or system of bodies isolated from external 
forces, i.¢., subjected only to their mutual actions and reactions, 
may be entirely altered, but the total momentum, properly con- 
sidered with respect to sign, is fixed and unchangeable. Some of 
the most fascinating problems of astronomical physics involve this 
great law ; indeed, the evolution of the sidereal and solar systems 
from diffused cosmical matter, and their present configuration, 
can now be shown to be a necessary consequence of its operation. 
There is thus no necessary equality between the work of action 
and the work of reaction. Any two bodies under the action of 
one and the same force will in any given time acquire velocities 
inversely proportional to their respective masses. Their momenta 
will be equal, which is really only another way of saying the same 
thing. But the energy, or work stored up in each, will be 
proportional to the mass multiplied by the square of the velocity 
in each case, which means that it will vary inversely as the mass of 
each of the bodies. The larger, therefore, we can make the mass 
concerned with the reaction, or that part of the phenomenon we 
do not desire to bring about, the less energy do we waste. If 
the gun be rigidly fixed to the earth, the velocity of recoil is 
infinitesimal, and the energy lost evanescent, so far as reaction is 
concerned. In all cases of action and reaction, one and the same 
force is involved, and one and the same interval of time, and if we 
wish that force to do a great deal of work we must give it a small 
mass to move, so that it may exert itself through a large space in 
that time, and vice versd. The work is the force multiplied into 
the space, not the mass multiplied into the space. é 
All this is really elementary matter to-day, and some apology is 
due to you for occupying your space with it, but there is perhaps 
some justification, for your own editorial note to W. Preidel’s last 
week’s letter is somewhat disconcerting. The first part of the 
first of Sir William Anderson’s statements you quote is clearly 
wrong, while your illustration of the cylinder and piston is hardly 





for the current in the short-circuited path strengthens the 
flux in the left-hand bottom pole and weakens the right-hand 


to the point. While the piston is doing work, the cylinder is 
doing none, and in the case supposed by you of fixing the piston 
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and connecting up the cylinder to the mechanism, the cylinder 
would be doing all the work and the piston none. This is not at 
all the same as the work of action being equal to the work of 
reaction. What we are concerned with just now is the work done 
on the respective masses during the same interval of time. 

With regard to the subject of propeller action, with which | 
believe this discussion commenced, the complete theory of the 
screw propeller is not yet developed, but the basis of its action is 
ea A. the acceleration of the water dealt with, and so faras 
slip represents the velovity of the backward-driven water to that 
extent is it loss. If for the present purpose we regard the pro- 
peller as a pump, or contrivance for throwing water astern, then 
the thrust will be equal to that force which is competent to 
accelerate a given quantity of water per second up to a given 


velocity. It will, in fact, be sic But a given thrust can be 
g 

obtained by accelerating a small quantity of water up to a high 

velocity, or a large mass to a low velocity. In the former case, 

however, much more energy will be delivered to the water than in 


m v2 


the latter, for the energy will be > Hence, the most efficient 
g 

propeller, other things being equal, will be one which delivers the 
largest quantity of water astern at the lowest velocity, but there 
are conditions limiting the size of propeller, so that all propellers 
are in practice compromises. If it were not for the frictional 
resistance offered to the blades, then the largest propeller possible 
would be the best, for, as in the case of the gun and projectile, 
the nearer we can get to the extreme condition of communicating 
the momentum of reaction direct to the earth the less energy do 
we waste. In practice, we have to communicate the momentum 
to a small mass, first at a relatively high velocity, hence loss of 
energy, which energy is dissipated in friction in the process of final 
passing on the momentum to the earth. 

I trust I have correctly diagnosed the misapprehensions respon- 
sible for the remarkable views your correspondent is propounding, 
and that it is not some more subtle point that he is labouring. It 
is possible that he has been led astray by Aveling’s book ; this 
writer may be one of those who held erroneous views on the 
subject. The principles | have endeavoured to bring to your 
correspondent’s notice, and the definitions adopted, are as laid 
down by Newton, Rankine, and other undoubted authorities, and, 
as mentioned, are followed in all standard works. I have not got 
Dr, Aveling’s ‘‘ Natural .Philosophy,” and personally have no 
curiosity to see it. 

Sunderland, July 5th. HENRY BARNES. 

|Sir William Anderson’s book may be found in any good public 
library, and we commend it to our correspondent’s attention. 
Ep. THE E. | 


THE LIFE OF A LOCOMOTIVE, 


Sirn,—I much appreciate the consideration shown me in the 
favourable notice of my paper on this subject in a leading article 
in your issue of the 18th ult. There are, however, a few points 
in it which put a wrong construction on the meaning intended to 
be canveyed. by-me ig the term thirty years’ serviceable life of a 
locomotive, to which I crave leave to draw attention as having an 
important bearing upon the main subject of my paper. You state 
that | have adopted the happy mean of thirty years as the average 
life of a locomotive. I should explain that this is not the case, 
but an assumed extreme limit of the. serviceable life of the most 
durable portions of the machine the least subject to the destruc- 
tive effects of the wear and tear of the trattic, such, for instance, 
as the side frames, and it was adopted by me with the approval of 
the late Mr. Ramsbottom and his then principal assistant and 
subsequent successor, the late Mr. Webb, which enabled me, in 
an estimate I made in 1869 with the very valuable and most 
detailed particulars they furnished—of the prime cost, crop value, 
and duration and mileage it was capable of running of each 
of the more than 2000 parts of a new standard type of a 
London and North-Western locomotive—to calculate what the 
total amount of the expenditure would be in completing its entire 
renewal in the next thirty years alluded to, and the amount of 
that estimated expenditure per engine is, together with full 
particulars, given in my paper on the ‘‘Maintenance and 
Renewals of Rolling Stock,” read and discussed at the Institution 
of Civil Engineers (Vol. xxx., 1870), and as is stated in the 
paper now under review, the total actual expenditure and the 
expenditure per engine in the maintenance and renewal of the 
entire stock of the London and North-Western Company’s Rail- 
ways, number of engines in each of the succeeding years (1869- 
1889) subsequently furnished by Mr. Webb, amounted almost 
exactly to the same cost per engine as was estimated in the case 
of the single standard type of engine, notwithstanding the fact 
that the size and tractive power during that long period had 
largely increased. I mention these facts in order to show that 
the thirty years’ period is not assumed to be the average life of 
a locomotive, but a definite period during which a stock of well- 
constructed efficiently, but not excessively, worked locomotives 
may, as a whole, safely be considered as the limit of time during 
which they can be maintained in a serviceable condition by means 
of the average annual amount per engine expended in the 
renewals of the worn-out portions of the entire stock, which by 
this means have become restored again, not to their original 
new condition, but to their normal and standard serviceable 
condition, essential to ensure a continuance of the efficient work- 
ing of the ceaseless and ever-increasing traffic. 

There are, however, other great advantages in the adoption of 
the thirty-year limiting period of the serviceable life of a locomo- 
tive in affording, as it does, most reliable means of instituting 
comparisons as to the variations in the amount of the renewal 
expenditure per engine, not only on a particular railway during 
the given period, but as between the cost per engine on the other 
railways in different years, 

But far and beyond all this in importance, the adoption of the 
thirty years’ limit of serviceable life of a stock of locomotives on a 
given railway affords the means of readily ascertaining the annual 
number of worn-out engines, inasmuch as the annual cost of 
renewals per engine in each of the successive years of the thirty 
years’ limiting serviceable life period being admittedly the equiva- 
lent of the annual death-rate of the worn-out engines, it follows 
that thirty times the annual expenditure in each p rticular year 
constitutes the total amount of expenditure per engine during a 
past period of thirty years; or, in fact, as I have termed it, ‘‘ the 
money life” of some of the engines in that year, so that by divid- 
ing the total locomotive renewal expenditure in that year by the 
‘money life” we get the equivalent number of worn-out engines 
in that year, as will be seen from a reference to column 6 in 
Table III in the appendix to the paper of mine, and as exemplified 
in the typical case of the locomotive stock of the London and 
North-Western Railway. The fact that the total number of worn- 
out engines during the thirty years almost exactly corresponds 
with the total average number of the entire stock during that 
period confirms the correctness of the calculations, which are based 
on actuarial principles, 

You draw attention to the fact that the prime cost of the much 
larger and more powerful types of engines of the present time is 
far greater than £2500. I should, however, point out that I am 
dealing in my paper with the average prime cost of more than 
18,000 engines of different types, sizes and tractive power during 
the thirty-year period in question. 

_As regards the point to which Mr. Darbishire draws attention in 
his letter in your issue of the following week, that it is unfortunate 
that in one of my leading data I have been misled by adopting the 
Board of Trade Returns as the source of information, and in 
accepting as correct the number of locomotives owned by each 
company, inasmuch as some of the companies have not and others 





have made returns of the duplicate engines they have. I would 
merely observe that the Board of Trade require returns to be made 
of all the locomotive stocks owned by the railway companies, and 
how comes it that there are duplicates at all, and why have some 
of the companies failed to furnish their number, which I know 
is relatively very small ; and since most of the principal companies 
have very large stocks—most of them having over a thousand, and 
five having numbers varying from two to three thousand—the 
omission of these few duplicates would not, however, appreciably 
affect the average cost per engine. I am dealing with large quanti- 
ties and big questions, and this regrettable omission in no way affects 
the principle I am dealing with. The omission, however, of the 
annual amounts per engine expended in renewals by the Lancashire 
and Yorkshire and Taff Vale Kailwaysin the Board of I'rade returns, 
to which I draw attention in my paper, does seriously affect any 
useful comparisons being made between the cost of renewals on 
these lines and the other principal railways. The Council of the 
Institution have, however, most considerately made good this 
omission in their memorandum attached to my paper, and I have 
availed myself of it and rectified the figures in Table No. II. It 
will be noted that it only adds just £4 10s. to the average cost per 
engine per annum of the entire stock of the fifteen railways 
during the whole of the ten-year period. 

It would be impossible within the limits of a letter to deal with 
Mr. Darbishire’s remarks on the subject of locomotive depreciation, 
one of the principal subjects dealt with in his able and very inter- 
esting paper on ‘The Repairs and Renewal and Depreciation of 
Working Plant and Machine,” recently read and discussed at the 
Institution of Mechanical Engineers. I can only state here that 
I adhere to the views on the subject as given in this paper of mine, 
and as expressed by me during the discussion on his paper. 

The Whitehall Club, A. Price WILLIAMS. 

Horse Guards’-avenue, July 7th. 





ENGINEERS AND THE TERRITORIALS. 


Sir,—I look upon the prominent position which you give in 
your issue of the 21st May to an article on the subject of ‘* Engi- 
neers and the Territorials” and the sound arguments included 
therein as additional signs of how the attention of the nation is 
turning towards the important practical question of home defence, 
and that the country at large is waking up to an appreciation of 
the personal responsibility which attaches to each of its citizens in 
this respect. 

To the important body of engineers this responsibility is a very 
real and practical one. From the earliest ages engineering has 
played an indispensable part in every war, and as the science of 
war. and the science of engineering have developed, the relative 
importance of the latter as an assistant to the former has increased 
by leaps and bounds. The responsibilities and the duties of the 
engineer in modern war are enormous, and whereas in former 
days it has been no exception to find the available number of 
military engineers inadequate to the calls made upon their 
services, in all important wars of the future this cannot fail to be 
very largely the case. 

With the object of providing a source from which to supply this 
deficiency, the Special Reserve of Royal Engineers has been 
authorised, and should in course of time provide an abundant 
supply of engineers trained to military conditions, who could 
relieve the regulars of many of what might be called the line of 
communication and municipal engineering duties of a campaign. 

But far more important than this is the necessity that the 
various engineer units of the Territorial Force should be officered 
by professional engineers, because on these officers will fall the 
bulk of the military engineering duties and responsibilities of the 
Home Defence Army. As these duties and responsibilities come 
to be appreciated, it is probabie that these appointments will be 
eagerly sought after ; but it must naturally be expected of those 
who accept such appointments that they will devote considerably 
more of their leisure to their military duties than the Special 
Reserve officers mentioned above, for not only will they have to 
train their men, and take part in the combined training with other 
arms, but they themselves will also require a high training and 
study of military engineering in all its many and intricate 
branches. 

That efficiency is attainable without a considerable amount of 
self-sacrifice cannot be expected, but that it is possible even to the 
busiest of civil engineers, no one with any knowledge of the two 
professions would attempt to dispute. 

The recent campaigns in South Africa and Manchuria have given 
us some idea of the important share which the engineer must take 
in future wars, and everything points to the probability that not 
only will the engineering training of the Army at large require 
steadily increasing attention, but also that the proportion of 
engineer units in the Army will have to be steadily augmented. 
So far as the Territorial force is concerned a very large supply of 
highly skilled material for the rank and file is available, and if 
the engineering profession supports the movement, as you, Sir, 
recommend, there should be no difficulty in securing an abundance 
of capable officers. 

But this is perhaps looking further ahead than we are at present 
justified in doing, and it should be enough for the present if the 
whole body of civil engineers would take the existing units under 
its protection, to assist them in their efforts to become efficient 
and to encourage the best men both as officers and rank and file 
to take service in their ranks. There are many ways in which this 
good work can be done—the publication of occasional articles on 
military engineering subjects, and of the gazettes as far as they 
concern the Territorial engineer units, in the professional 
journals, might go far to stimulate interest in the work and 
progress of these units, and by no means the least important is 
that hinted at in the last few lines of your article, that the heads 
of the profession especially should take a share in this work and 
devote a small portion of their valuable time to a personal interest 
in certain companies or corps, as many of them already do, and 
whether officially as honorary colonels or unofficially, should assist 
them as they undoubtedly could in many useful ways, which 
would be highly appreciated by the units themselves and by all 
who take a patriotic interest in home defence. 

Weymouth, June 29th. F. E. G. SKEy, 

Lieut.-Col. R.E. 





WORKSHOP ACCURACY. 

Str,—I have just read in Za Nature a very interesting article 
entitled ‘* A Marvel of Precision ” (issue of June 12th, 1909, pages 
28 and 29). 

As you know, I was, as long ago as 1881, engaged, after the 
example of your celebrated engineer Sir Joseph Whitworth, in 
introducing into my works a simple and reliable method of pro- 
ducing objects of given dimensions with considerable accuracy, 
and of reproducing such objects with the same degree of precision. 

I should very much like to know if, after more than twenty-five 
years the method I then evolved has been improved upon, and if so, 
what extent of improvement has been realised. In the course of 
numerous visits which I have paid during this interval of time to 
the best equipped works, I have rarely met with a manufactory in 
which it would have been possible to produce an article —given the 
necessary drawings and dimensions—with an accuracy sufficient 
even for ordinary commercial requirements. How would such a 
works replace an article which was at work some distance away 
from the factory, and which was either worn out or broken, unless 
an exact record of all the dimensions had been preserved ? 

It is true that with articles of small size it is not impossible to 
preserve the dimensions or to have a small machine of the type 
introduced by Sir Joseph Whitworth so many years ago. But how 
about larger pieces of mechanism such as are constantly met with 
in steam engines, turbines, and similar big machines? This is 
what gave me the idea a long while ago of working out and design- 





ing the simple and easily worked measuring machine which you 
described in THE ENGINEER at the time of its introduction, and 
which was so excellently constructed by your celebrated and clever 
builders of apparatus of precision, Messrs. Cook and Sons, of York, 
that a copy of it was asked for by the Conservatoire des Arts et 
Métiers, of Paris, in which establishment it now rests and holds its 
own amidst the most accurate and best made instruments which 
the Conservatoire possesses, P 

This apparatus makes no ae to possessing absolute or 
nearly absolute accuracy, such as are possessed by the gauges of 
M. Johansson, inspector of fire-arm manufactories in Sweden, 
which appear to represent truly marvellous accuracy in construc- 
tion, as is proved by the fact that the adherence between two 
surfaces is so great that it requires a force greater than 11 kilos. 
per square centimetre, say 156.51lb. per square inch, to tear them 
apart. This fact, by the way, upsets the theory that the 
adherence of two perfectly smooth surfaces is due solely to 
atmospheric pressure. It would be interesting to know, first, 
what process was employed to obtain such perfection of work ; 
and, secondly, what is the cost of obtaining such accuracy. I 
propose to ask the latter question of the constructor, since he 
refrains from answering the first, which, however, is the more 
interesting. 

I am tempted to think that my measuring machine, which is 
less exact but also less costly than that of Sir Joseph Whitworth, 
and which only gives approximate accuracy up to about the two- 
hundredth of a millimetre—surely sufficient accuracy for an 
ordinary workshop—has the advantage over most others in that it 
does not require the addition of supplementary measurements, 
and in that a machine to give all measurements between 0 and 1 
metres - in metric or British units—only costs £120. 

P. VAN DEN KERCHOVE, 

Ghent, Belgium, July 2nd. 





TIDAL POWER VU. GAS POWER. 


S1r,—Referring to Mr. J. Jamison’s letter in your issue of July 
2nd, I quite admit that it is possible to construct a system of 
pounds which will give continuous running, but the cost for dams, 
conduits, sluices, &c., must be very heavy. The capital outlay 
upon turbines and speeding up gear would roughly equal the cost 
of gas plant having the same power, as turbines working at such 
low heads are very expensive, and the speed would be so slow as 
to prohibit direct coupling of the generators. Then again, at these 
low heads I do not think turbines could be constructed in larger 
units than gas engines, hence an equal number would be necessary. 

Storage batteries would, of course, be quite out of court in any 
large gas engine scheme, and with continuous running tidal power 
they would be equally superfluous. 

Assuming the capital cost to be about the same for either 
turbines or gas plant, it is simply a question of whether the fuel 
saved by using tidal power would equal the capital and mainten- 
ance charges for the dams, sluices, &c., involved by the construc- 
tion of the reservoirs. 

In some parts of the world natural conditions may be sufficiently 
favourable to a large tidal power scheme as to ensure success, but 
it is doubtful whether any similar openings exist in this country, 
as where the natural features are favourable navigation has to be 
considered. This factor entails an Act of Parliament, with 
probable opposition, together with costly locks and other works 
for the convenience of vessels using the estuary needed for a 
reservoir. Furthermore, a demand for power is unlikely to exist 
alongside of a suitable site, hence transmission lines would have 
to be laid down, the capital charges being thereby substantially 
increased. 

As regards existing tide mills or proposed small power installa- 
tions continuous running could not be obtained without a large 
outlay upon dredging, as the tide does not usually enter the pounds 
until it has risen several feet outside, and even then only a narrow 
channel in the middle is affected. Also continuous running by 
tidal power without a battery would not be so advantageous for 
electric supply as intermittent running with electrical storage, 
the peak load in the former case being limited to the average 
power throughout the twenty-four hours. 

Personally, I should be very glad to see the development of tidal 
power on a large scale in this country, provided it can be made 
commercially successful, and if Mr. Jamison can put before us a 
practicable scheme for utilising tidal power at, say, Langston 
Harbour, with properly worked out figures in support of his con- 
tentions, I shall be among the first to welcome his proposal. 

W. O. HORSNAILL. 

Ipswich, July 7th. 








THE RoyAL AGRICULTURAL SHOW.—Referring to the description 
of Mr, Charles H. Scott’s air compressor exhibited at the recent 
Royal Show at Gloucester, which description appeared in our issue 
of last week, we inadvertently said ‘‘the cam causes the suction 
valves to open so rapidly that they are wide open by the time the 
piston has completed only about one quarter of its stroke.” We 
should have said ‘‘ one quarter inch of its stroke.” 


THE British EmBAssy at Madrid, in reviewing the trade 
of Spain in 1908, remarks upon the Royal Order published in the 
Madrid Gazettein March, laying down the conditions on which the 
duty paid on tin-plates imported in sheets will be refunded on 
their re-exportation in the form of boxes containing foodstuffs. 
In the preamble to the Order it is stated that the measure has 
been taken with a view to encouraging the export trade in tinned 
goods by freeing it from a duty against which the manufacturers 
of certain competing foreign countries do not have to contend. 
The system of paying the full duty on importation, subject to a 
refund on re-exportation, has been adopted in preference to the 
deposit of a guarantee, owing to the greater facility with which it 
can be controlled by the Customs authorities. 


THE ALBERT MEDAL.—The Council of the Royal Society of Arts 
attended at Marlborough House on Wednesday morning last, 
when His Royal Highness the Prince of Wales, President of the 
Society, presented its Albert Medal to Sir Andrew Noble, Bart. 
‘¢in recognition of his long continued and valuable researches into 
the nature and action of explosives, which have resulted in the 
great development and improvement of modern ordnance.” The 
members of the Council present were :—Sir William White (Chair- 
man), Sir Steuart Colvin Bayley, Sir George Birdwood, Lord 
Blyth, Thomas Jewell Bennett, Sir William Bousfield, Henry 
Taylor Bovey, William Henry Davison, Hon. Sir Charles W. 
Fremantle, Sir John Cameron Lamb, Sir William Lee-Warner, 
Sir Westby Perceval, Sir William Henry Preece, Sir Boverton 
Redwood, Carmichael Thomas, Professor John Millar Thomson, 
Sir William Hood Treacher, Sir John Wolfe-Barry, and Sir Henry 
Trueman Wood (Secretary). 


TECHNICAL COLLEGE FOR YOUNG MEN.—A large number of City 
men, in connection with the Central Y.M.C.A. have planned the 
erection of new headquarters for the Y.M.C.A., which shall in- 
clude a technical college and a hostel. This is to be erected on an 
island site in the Tottenham Court-road at a cost of £140,000. 
Two of the departments are (1) a business man’s college, and (2) a 
hostel for young men. In the former, which is to be on the second 
floor, an educational department is to be instituted for supplying 
the needs of young professional and commercial men. Provision 
is being made for a laboratory class-rooms, reference library, and 
lecture rooms. The department is to be placed under the control 
of a fully qualified director of education who will plan the syllabus 
in order to secure the maximum of assistance to the students for 
the London University or Civi] Service examinations, and also for 
other svecialised courses of study. The accommodation for the 
hostel will be provided in the upper flvors, where 200 bed- 
rooms are to be reserved. 
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THREE-TON ELECTRIC CONTRACTOR’S CRANE 


J. H. WILSON AND CO., LIMITED, BIRKENHEAD, ENGINEERS 














AN ELECTRIC LOCOMOTIVE CRANE. speed is 1000ft. per second, or 700 miles perhour. The centri- 
fugal force of the material in the edge of the disc is 68,000 
times its own weight, but because of the shape of the disc, 
which is designed for maximum strength, the stresses are 
only 30,000 lb. per square inch, having a factor of safety of 
6.7 to 1. 

If it is borne in mind that the disc has 300 teeth on each 
side spaced at a distance of .125in. and that these teeth pass 
the face of the stationary armature at a rate of 1000ft. per 
second witha clearance of .015in., it will readily be understood 
that the air friction in the gap must be considerable. It was 





TO meet the demand for electrically-operated locomotive 
cranes suitable for contractor’s use, the firm of J. H. Wilson 
and Co., Limited, of Birkenhead, has standardised a set of 
cranes similar to that illustrated above. The sizes in which 
this type of crane are made are of 2, 3, 5,7, and 10 tons 
capacity respectively. The crane illustrated has a capacity 
of 3tons. As in the case of the others, of different lifting 
capacities, it has a radius of 16ft., and it is constructed for 
4ft. Shin. gauge rails. The current in each case can be 
collected either from a protected live rail, at or near the 
ground level, or from an overhead conductor. Motors for 
any kind of supply can naturally be fitted. The motor which 
operates the crane shown in the illustration is of the con- 
tinuous-current type, and it is capable of developing 38 brake 
horse-power. The crane with this motor will lift, travel and 
slew with three tons at 16ft. radius; the lifting speed being 
120ft. per minute with full load. This high speed, combined 
with a rapid slewing motion, it is pointed out, makes the 
crane particularly suitable for trench work, where a lift of 
from 60ft. to SOft. is frequently required. Any of these 
cranes can be supplied with or without derricking motions. 
Both electric and hand power brakes are fitted in each case. 
We are informed that so far as possible the mechanical details 
are duplicates of the corresponding parts of the firm’s ordinary | 
steam cranes of the same type. 








100,000-CYCLE ALTERNATOR. . 





ALTERNATORS working at enormous periodicities find a 
sphere of usefulness in connection with wireless telegraphy and 
telephony, butso far fewsuch machines have been built. To the 
Americans, however, belongs the distinction of having con- 
structed an alternator rated at two kilowatts and 100,000 
cycles per second. Mr. Duddell, we believe, designed a 
machine which worked up to 120,000 cycles per second, but 
it only had an output of a fraction of a watt. The American | 
machine referred to above is described and illustrated in a | 
paper by Mr. E. F. W. Alexanderson, which was presented | 
at the twenty-sixth Annual Convention of the American 
Institute of Electrical Engineers, The alternator is of the | 
inductor type with a revolving steel disc, with the armature 
at the side. The armature has 600 slots, with one conductor 
per slot of .013 copper wire, triple silk covered and varnished. 
The wire is wound in a continuous wave up and down in the 
successive slots. The rotating disc has 300 projections, which 
as the machine is of the inductor type, corresponds to 600 | 
poles of a machine of the ordinary alternate pole type. 

The armature is mounted on a frame which is threaded | 
into the stationary field frame, and the air gap can be set by | 
screwing the armature tight against the rotary disc and then | 
moving it back a distance corresponding to the desired clear- 
ance. For this purpose the stationary frame is provided with | 
a scale, so that rotating the armature on its thread one division | 
corresponds to one-thousandth of an inch change of the air | 
gap. At a speed of 20,000 revolutions per minute, it would 
not be practical to use @ rigid shaft, and it was therefore | 


necessary to adopt the principle employed in the De Laval | found that the machine heated up excessively in consequence 
steam turbine, i.e., that of a flexible shaft, thus avoiding any | of air friction, but this was overcome by filling the slots with 
stress on the bearings due to centrifugal force. Naturally | non-magnetic metal, so that the disc offered a perfectly 
the shaft is very thin. It has a diameter of 1.25in. in the | smooth surface. Then another difficulty was encountered 
middle and .62bin. at the ends, the length between the | owing to the centrifugal force acting on the fillers. The 
centres of the bearings being 28in. generator has two sets of bearings, one on each side of, and 

The first machine built was belt driven, and after a consider- | close to, the revolving disc, and one at each end of the shaft. 
able amount of experimenting with different kinds of belts it During normal operation, the shaft does not touch the 
was found possible to run it at 15,000 revolutions per minute, | middle bearings, as they are bored to give gin. clearance. 
corresponding to 75,000 cycles per second. It turned out, | Generators of this kind are used in conjunction with a capacity 
however, that this method of driving could not be accepted | which is situated either in the aérial, as in the case of wire- 
for practical use and gears have been substituted. The | less telegraphy, or in a condenser of suitable capacity used in 
revolving disc is made of chrome-nickel steel with an elastic | order to obtain the proper tuning. A condenser connected 
limit of about 200,000 Ib. per square inch. At a frequency of | in series with the generator having an impedance equal to 
100,000 cycles per second, the speed is 20,000 revolutions per | the inductive impedance of the generator gives the generator 
minute. The diameter of the disc being 1ft., the peripheral ' a maximum output for any load. In the case of the particu- 
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| lar machine underconsideration, the reactance of the armature 
| winding is 5.4 ohms at 100,000 cycles, which means that the 
| condenser should have a capacity of .3 microfarad. The 
| maximum continuous load of the machine with the condenser 

is 70 volts and 30 ampéres, or 2.1 kilowatts. 











WATER-TUBE BOILERS. 





THE illustration given herewith is reproduced from a 
photograph of a pair of Suckling water-tube boilers without 
casing, as erected in the works at Sheffield of the makers, 
Hawksley, Wild and Co., Limited. These particular boilers 
have been built for external firing, and are being exported to 
the Andes, where they are to work at an elevation of 
| 16,000ft. above the sea level, the fuel to be used being peat 

and llama dung. They are designed for a working pressure 
| of 200 1b., and have been tested hydraulically up to 300 lb. 
per square inch. They have each 178 2¢in. solid drawn curved 
steel tubes, presenting a total heating surface of 1050 square 
feet, and giving freedom of expansion. The top horizontal 
steam and water drum is of ample size to give a good steam 
space and water storage, being 3ft. Gin. diameter by 22ft. long. 
It is composed of three rings of steel plates ;;in. thick, single 
riveted circumferentially and double riveted longitudinally. 
| The water drum is 2ft. 6in. diameter and 21ft. long; it is 
built up of three rings of Sin. steel plates, and has a fall from 
the furnace to the rear end equal to 2in. per foot. The two 
drums are connected at each end by vertical welded steel tubes 
12in. diameter. The ends of the two drums are of pressed 
steel, the steam and water gauges on the top front end plate 
being secured to flats formed in the process of pressing. The 
Qhin, tubes are divided into three groups transversely, a space 
sufficient to admit a man being provided between them imme 
diately above the circumferential seams of the lower drum. 
In order to break up the flow of the gases throughout the 
| tubes a perforated longitudinal baffle plate is provided. 
| The external furnace will have 33 square feet of grate area, 
and although the two boilers will be surrounded by acommon 
metal casing with firebrick lining, they will be separated by a 
partition, so that they can be worked as individual units 
when necessary. The feed-pipe enters the top drum at the 
front end, and is carried along below the water-line to the 
back neck piece. The boilers have wrought steel fittings 
throughout, and are fitted with anti-priming pipes. It will 
be noted that the top drum is somewhat longer than the 
lower drum, the extra length being provided to give a 
quiescent condition to the water and steam at the front end 
where the gauges are fixed. 

Two boilers of this type are being put in hand for a 
Sheffield firm to work with waste heat from furnaces, and a 
third is being built for one of the gold mines in the Rand. It 
will be seen that the Suckling boiler is specially adapted for 
transport, being divisible into comparatively small sections. 
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SUCKLING WATER-TUBE BOILER 


LACK OF Woop IN AMERICA.—Efforts are being made in the 
United States to prevent the starving of the national indus- 
tries for lack of wood. America is now using as much wood 
in a single year as grows in three years, with only twenty 
years’ supply of virgin growth in sight. Mr. Consul W. Powell 
enumerates the steps being taken by the Government to 
remedy the evil. Ten years ago there was not a single forestry 
school in the country; now there are several which rank with 
those in Germany and other parts of Europe, with twenty or more 
in elementary forestry, whose usefulness is steadily increasing. 
Forest lands under the management of State Governments have 
grown from one or two tracts to many, amounting at the 
present time to 7,503,000 scattered throughout thirty-nine States ; 


| and the national forests under the Federal Government have 
| increased from 39,000,000 acres, which formerly were practically 


unused and unprotected, to 165,000,000 acres, now used, 
guarded, and improved both in productiveness and accessi- 
bility. 


RR asi s as ator 









































J 
3 











1909 





THE ENGINEER 





43 





JULY 9, 





A LABORATORY MACHINE FOR APPLYING 
BENDING AND _ TWISTING MOMENTS 
SIMULTANEOUSLY.* 

By Professor E. G. COKER, M.A., D.Sc., of the City and Guilds 
; of London Technical College, Finsbury. 

ApPARATUS for applying simple tension or compression stresses, 
and also for applying bending or twisting moments to materials, 
are in common use in laboratories, but such machines are, as a 
rule, not very well adapted for experiments on combined stresses, 
although the frequency of such cases in practice make it very 
desirable that experiments on the effects of combinations of 
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stresses should be carried out by engineering students. This is 
particularly the case with shafts which are generally subjected to 
stresses due to combined bending and twisting moments. The 
present paper describes a machine built by students of the City 
and Guilds Technical College, Finsbury, in which uniform bending 
and twisting moments can be applied simultaneously over the 
whole length of the specimen, and in any desired proportion to 
each other, 








the points of suspension. The two systems of loading are 
independent and their ratio can be adjusted to any value desired. 
In carrying out this arrangement in practice it is convenient to 
arrange that one of the levers for applying the twisting moment 
shall always remain in a horizontal position, and that the other 
shall be capab’e of turning through an arc to bring the first lever 
back to zero after each application of the load. The most con- 
venient way of carrying this out is to replace the adjustable lever 
by a worm and worm wheel gear secured in a casing and turned 
by a hand wheel. ‘To allow freedom for bending the worm wheel 
casing must be pivoted to rotate around a line intersecting the 
axis of the specimen and perpendicular thereto, and this method 
| of pivoting must also be adopted at the horizontal lever. This 
arrangement only differs from that of the perfectly freely 
| suspended arrangement_shown by;Fig. 1,in fixing one point of the 























Fig. 8 


rod, and this has the indirect advantage of stilling vibration, which 
is troublesome in the freely suspended bar. 

The arrangement described above is carried into effect in the 
manner indicated by Figs. 2, 3, 4, and 5, showing the apparatus 
in side elevation, end elevations, and plan respectively. 

The various parts are supported in a built up frame consisting 
of two planished stee] shafts, A secured in cast iron cross frames, 
B mounted on four standards, one of which latter is adjustable 
in height to secure steadiness on an uneven floor. Upon the steel 
shafts are two castings C, D, each of which has a cylindrical bear- 
ing encircling one of the shafts and resting with a flat face F in 
line contact with the other shaft, and secured in position by a 
cross bar G threaded on studs. This connection is perfectly rigid, 
since it removes all degrees of freedom and it is readily released 
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The machine is similar to one designed by the author for the 
testing laboratory at McGill University, Montreal, but with some 
modifications suggested by experience with the earlier machine. 
The hora ge on which the design is based is illustrated by Fig. 1, 
in which a rod R is suspended at intermediate points A, B, by 














| by simply turning back one of the cross bar nuts, leaving the cast- 


ing free to slide into a new position. It also has the advantage 
that no accurate fitting is required for the supporting frame. 
The casting C carrying the worm wheel gear W has trunnion 
bearings H at right angles to and intersecting the axis of the 


wires C, D, depending from a fixed support E. The equal over- | specimen. The bearings are fitted with friction rollers, and when 


hanging ends of the rod are loaded by weights W, so that the 


FIG. 7. 
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applied couple between the ‘points of support is uniform and of 
amount W a, where a is the fronts of the lever arm. The rod is 
also twisted by weights W, attached to equal arms of length b, so 
that there is a uniform twisting moment of amount W; between 





,_ From the “ wong of the Physical Society of London, vol. xxi.; 
a'so Phil. Mag., April, 1909. Read February 26th, 1909. 


| the machine is used simply for torsion the worm wheel is kept in a 
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| vertical position by an arm I keyed to the bearing H and locked 

| in position by a thumb screw. A weight J attached by an arm to 

| the second bearing balances the pivoted casing in all positions. 

| _ The weigh levers are supported from a vertical standard K of 
the frame D by awire L, terminating in a thin plate M with a keyhole 
slot encircling the spindle N. Formerly a roller bearing was used 
for this spindle, but this is an unnecessary refinement, as the 
friction is extremely small, and can be easily taken into account. 





The casting supported in this way has three levers, P, Q, and k, 
the first two of which are for the application of twisting moments 
S, and the third R, in the line of the specimen, is for applying a 
bending moment. 

All the loading levers are provided with knife edges S—Fig. 6 
—of circular form, made by turning an ordinary Whitworth 
nut down to form a disc with a V-shaped edge. These discs 
carry rings T with wide angled V-shaped recesses on the inner 
sides, and light rods V screwed into these rings carry the weights. 
This arrangement of knife edge is very easy to adjust accurately, 
and when bending and twisting stresses are applied simultaneously 
the rolling-line contact adjusts itself to the bending and twisting 
of the specimen. The bending of the specimen causes a change in 
the effective arm of the bending levers, which is generally 
negligible, but a correction may be necessary with a very long 
specimen. For if a is the length of the lever arm and / is the 
radius of the circular knife edge, an angular deviation of amount ? 
will cause a change of a — (a cos @ + /, sin 6) in the lever arm, 
and this is zero when @ = 0, and also when a = a cos @ + / sin 0. 

In the machine described a is 10in. and + is 0.5in., and the 
angles @ = 0 and 6 = 5.75 deg. both correspond to an effective 
length of 10in. The maximum correction between these values is 
easily shown to be at an angle @ given by the equation » cos 
6 = asin 8, in the present case 2 9 , approximately, for which 
value the correction is 0.12 percent. For values of @ greater than 
6 deg. the correction increases more rapidly, and its amount may 
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be obtained from the diagram, Fig. 7, which shows the percentage 
error for all angles up to 10 deg. In the majority of tests the 
angular change at the ends rarely exceeds 5 deg., and the correc- 
tion is therefore so very small as to be practically negligible. 

The worm wheel W and the casting V for the weigh levers are 
bored out to receive the ends of the specimen, and are provided 
with fixed keys, which slide in corresponding keyways cut in the 
specimen. When tubes are subjected to stress they are provided 
with solid ends secured by transverse pins, thereby avoiding 
brazed joints, since these latter are troublesome, owing to the 
state of the metal being altered by the brazing. The end of the 
specimen projecting through the worm wheel is fitted with a 
lever X for applying bending moment, and both levers for bending 
may be loaded independently or by a cross bar suspended from 
stirrups, as shown in Fig. 2. 

A photograph of the machine is reproduced in Fig. 8, with a speci- 
men inserted which has failed under the combined effect of bending 
moment and twisting moments. 

Measurement of the strains.—The worm wheel is graduated in 
degrees, and a verniér circle enables 0:1 of a degree to be read 
with ease, while in order to start with a zero reading this vernier 




















Fig. 11 


is carried on a ring sliding in a groove in the casing, so that it can 
be adjusted to any angular position. This arrangement measures 
the twist on the whole specimen, and includes any motion due to 
backlash in the keys and keyways during a test; itis therefore 
only suitable for measurements with long wires having substantial 
ends, and for plastic strains in which the end effects are negligible 
in comparison. 

For observations within the elastic limit the author prefers to 
use an instrument* which is secured to the specimen and is self- 
contained. 

This instrument was originally designed to measure the angle of 
twist within the elastic limit, and with some recent alterations it 
can be adjusted in a few seconds for measuring the angular change 
due to bending. The calibration of the readings is effected on 
the specimen, and serves for both bending and twisting. Fig. 9 
shows the apparatus in part longitudinal section, and Fig. 11 is 
from a photograph. 

It consists of a graduated circle A mounted on the specimen 5 
by three screws C in the chuck plate D, A sleeve E provided with 
three scréws grips the specimen at a fixed distance away from the 
first set. 

The spacing of these two main pieces on the specimen is effected 
by a clamp, not shown in the figure, which grips the double cones 
F, G, and maintains them at the correct distance apart, until the 
set screws are adjusted. 

The clamp, Fig. 11, is afterwardsremoved, leaving the plane of the 
graduated circle perpendicular to the axis of the specimen and 
the sleeve correctly set and ready to receive the reading micro- 
scope H. 

The vernier plate carries a sliding tube 1, on which a wire J is 








be “On ‘Instruments for Measuring Smail Torsional Strains,” Phil. Mag., 
ecember, 1 
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mounted, and the movement of this latter due to bending or twist 
is measured by a scale in the eyepiece K, the divisions of which 
are calibrated by reference to the graduated circle. It is found 
convenient to have the microscope tube pivoted about an axis per- 
pendicular to its central line at L, so that any slight difference 
due to imperfect centering can be adjusted by the screw M to 
make the calibration value agree for a series of specimens. 

The observation wire may be set at any convenient position for 
calibration, but for observations of the angle of twist when the 
specimen is also subjected t» a uniform bending moment the wire 
should be in the central plane perpendicular to the specimen. 
For if the bending is in the plane containing the axis of the speci- 
men and the observation wire, it has the effect of causing new 
parts of the wire to come into view on the scale, but no error is 
caused thereby. If the specimen is bent ina plane at right angles 
to the former, then the change in the reading is (@- ¢)/, where 
@and ¢ are the alterations of angle at the ends and 2/ is the 
length of the specimen under observation. Since the bending is 
uniform 6= ¢ and no correction is necessary. Bending in any 
other plane can be resolved into components in the vertical and 
horizontal planes, and therefore falls under the preceding cases. 
In order to effect the adjustment required, both the wire and the 
microscope slide in adjustable tubes provided with graduated 
scales, and the movement to bring the wire into focus is divided 
between them. To check the setting of the wire in the central 
position it is convenient to apply a uniform bending moment, 
and then to observe if any change takes place in the reading. 
The -/ae for no change in the reading can be found in a few 
seconds, 

In experiments where the bending moment is constant and the 
twisting moment is varied, no adjustment is practically required 
during the elastic life of the specimen ; and even when the bend- 
ing moment is variable the adjustment is practically negligible, as 
the length of the specimen under test is only a few inches. 

The instrument is used for observation of the angular change 
due to bending by adjusting the wire in the horizontal plane 
passing through the axis of the specimen, and at a fixed distance 
away from the central plane, as shown in Fig. 7. Thus, if the 
wire is at a distance . from the central plane, and the specimen is 
subjected to a uniform bending moment, the reading will be 
(1 + ©)@ — (1 — x)@= 2-86, and this is a measure of the angular 
change @ between the ends, since any correction involves higher 
powers of @ which are negligible for elastic strains. The instru- 
ment may therefore be used for measuring strains due to bending 
or twisting, and the single calibration required for both sets of 
readings is effected when the instrument is in position on the 


specimen. 
With the usual notation the value of Young’s modulus can be 
caleulated from the equation EI,d¥2,ds2=M, from which we 


obtain EJ, @; = M/ for determining E. Similarly the rigidity 
modulus for specimens of circular sections may be calculated from 
the equation C = T//I.,,@,. The ratio of C to E can also be readily 


obtained from the value a@,,6,, where a is an instrument con- 
stant: values of Poisson’s ratio may be determined in this way 
without calculating C and E separately. Asan example, we may 
take the case of a test on a steel tube 6in. long, having an external 
diameter of 0.748in. and a wall thickness of 0.024in. 

The calibration value of the eyepiece scale where referred to the 
graduated circle was found to be 10.35 divisions for one minute 


of arc. The following readings were obtained :— 
Twisting moment. Reading 

Inch-pounds. 
Ose os 


0 
100 237 27 
200 a7 237 
300 m2 ~28 
400 go ~ 258 
500 .. .. ae .. 1193 ~ 238 
and the value of C — 12,400,000 in inches and pounds was deter- 
mined from these observations, 
The observation wire was then rotated into a horizontal 


position and set at a distance of lin. from the central plane. 
Bending moments were applied and readings were observed as 
follows :— 


Bending moment. Reading A. 
Inch-pounds. 
a 0 

100 5g 799 

200 ie 

-6 

300 17 0 

400 .. ag ~ 1 

— 

500 & 


ee 
from which the value of E was calculated. The angular change 


Fig. 1 


of the fact that the effective radius of arc was changed from 7 to 
v2 in the new adjustment of the instrument so that the angle @, 
must be multiplied by r,/7.. In this instance 7,7, was 1.61 and 
1/C = rar, - 0)/0. = 2.485 or E = 30,800,000 and Poisson’s ratio 
= .243. 

A tension test on a similar piece of tube gave E = 30,700,000. 

In addition to its applications for bending and twisting the 
apparatus may be used for testing a variety of cases of combined 
stress if a pump is added to give a fluid pressure in the interior 
of tubes. 

The accompanying diagram—Fig. 10—shows the results of tests 
to failure of bicycle tubing when subjected to (I.) bending, (II.) 
twisting, and (III.) twisting combined with a uniform bending 
moment. . 








A 9,000,000 GALLONS TANK. 


THE preliminary work in connection with the construction 
of the huge water reservoir for the Corporation of Calcutta, 
the contract for which, our readers will remember, was allotted 
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illustration above is from a photograph of a model of the tank, 
and shows the means by which it will be supported, while 
the figure below shows one of the steel trestles with staircase 
during erection at the builders’ works in Leeds. There will 
be eighty-one of these huge columns, each composed of four 
rolled steel beams, braced together at intervals by smaller 
beams, and each trestle will carry cross beams at the top to 
support a 20ft. section of the tank floor. Provision for expan- 
sion and contraction of the tank will be made by making the 
bottom flexible, so that the only effect of changes of tempera- 
ture will be that the slight sagging of the bottom which will 
take place between each pair of the supporting joists will 
slightly increase or decrease as the temperature rises or falls. 
The 60in. pipe, which will act both as the inlet and outlet 
branch, will be fitted with an expansion joint, while to 
protect the water from contamination and to keep it cool the 
tank will have a flat terrace roof consisting of 2gin. of fine 
concrete carried on slates laid between steel rafters. These 
in turn will be carried;on steel joists supported on steel 
columns from the bottom of the tank. To make the roof 


q/,' 


A 
é 


Fig. 2—ONE OF THE TRESTLES DURING CONSTRUCTION 


to the firm of Clayton, Son and Co., Limited, Leeds, is now 
well in hand. The tank, which has been designed by Mr. 
W. B. MacCabe, M. Inst. C.E., chief engineer to the Corpora- 
tion, will have a capacity of 9,000,000 gallons, or nearly 
40,200 tons of water, and will involve the use of approxi- 
mately 7000 tons of steel work. It will be 321ft. square, 16ft. 
deep, and will be divided by cross frames into four equal 
compartments, which can be used independently of each 
other, so that one or more compartments can at any time be 
thrown out of work for repairs or cleaning without interrup- 
| tion of the supply to the town. To give the necessary head 
| the tank will be supported on steel columns, the height from 


8, of one end of the specimen was determined from the readings R | the top of the reservoir to the ground level being fixed at 110ft., 
by the formula k = 2.x 6,, where 





x =l1in., and account was taken | 


giving a water pressure of about 471b. per squareinch, Our | 





water-tight a sheet of Callender’s bitumen will be laid over 
the whole area between the slates and the concrete, and to 
prevent birds entering the tank through the ventilating 
spaces all means of ingress will be closed by brass wire 
netting. 

The maximum load on each vertical member of the sub- 
structure of the tank will be 200 tons, thus giving a 
total load of 800 tons on each of the sets of four braced 
verticals. Under each member will be a shoe for distribut- 
ing the load on the surface of the concrete to 6 tons per 
square foot. The load on the soil under the c oncrete founda- 
tions will only be about six-tenths of a ton per square foot, 
leaving a margin of safety even in bad ground such as exists 
in Calcutta, 
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The foundation at the Tallah Works where the tank is to 
be erected is a separate contract, and is on the grill reinforced 
concrete system. It consists of a bed of concrete 2ft. 6in. 
thick, reinforced at its base with a system of flat ties crossing 
each other at right angles beneath the supporting columns. 
Near the surface of the concrete bed a system of steel joists 
is to be built in, corresponding exactly to the system of flat 
ties below and upon these joists the bases of the columns will 
rest. The whole foundation forms a system of which the 
tics become the lower or tension members, and the joists and 
concrete take up the compression, spreading the weight over 
the whole area of the foundation. As an additional pre- 
caution a dwarf wall is to be constructed completely 
su: rounding the foundations, and extending from the surface 
of the concrete to a depth of 4ft. below the foundation level. 
This wall will also be of concrete reinforced with expanded 
metal. 

The tank forms part of a scheme to afford a present supply 
of 32 million gallons of filtered water per day, with provision 
for ultimate extension to 40 million gallons. The water will 
be raised up into the elevated reservoir by Diesel oil engines 
and pumps capable of delivering one-third of a million gallons 
per hour against a head of 125ft. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Summer Quarterly Meeting. 

THE July quarterly meeting of the Midland iron trade 
was held to-day—Thursday—the 8th inst., in Birmingham. At 
this time of the year the meeting is nearly always a quiet one, and 
the present was no exception to the rule; indeed, it seemed 
quieter than usual. Ordinary contracts were renewed according 
to custom, but there was no buoyancy, and it soon became evident 
that buyers intended to operate in a very conservative fashion, 
arranging for just what supplies were necessary for immediate 
requirements and going no farther. Sellers endeavoured to 
brighten up the demand by making concessions, but this plan was 
only here and there successful. As a rule, consumers did not wish 
to commit themselves forward, not having much work in hand or 
in prospect, and prices all round being at a low level, there was not 
much inducement for producers to push business. Under these 
circumstances the gathering was devoid of strength and tone, and 
was one of the dullest quarterly meetings within memory. It is, 
however, hoped that trade will improve in the autumn, and when 
any inquiries were made for forward delivery quotations were 
based on that expectation. It is believed that the improved 
American position is bound to have a good effect upon British 
trade before long. Continental importations are also scarcely so 
marked as recently, which gives English makers a better chance. 


Pig Iron. 

The furnaces will soon be making larger outputs as the 
result of the new orders this week booked. In some branches 
—including good quality foundry irons—there was a slightly 
improved tone, and the makers did not need to press sales as 
much as of late, whilst quutations continued steady. Cold blast 
pig iron was quoted 1103., with a moderate demand for chilled roll 
making, cylinder casting, and some other purposes, For all-mine 
80+, to 81s, was asked, whilst part-mine continued at 48s. to 49s. 6d., 
and common forge at 463. It was reported on ‘Change that 
Northampton sorts were being shaded to some extent, but the 
general quotation was still 46s, to 47s., with Derbyshire descrip- 
tions ranging from 47s, 6d. to 48s. 6d. 


Manufactured Iron. 

Business was very juiet in manufactured iron. The usual 
contracts were renewed, but beyond that nothing was done. 
Marked bars were quoted £8, with the |.W.R O. brand of the 
Karl of Dudley £8 12s, 6d. Second grade bars of the “list” 
houses were quoted £7, whilst unmarked sorts averaged about £6. 
Galvanised corrugated shee’s were reported in good request for 
foreign and colonial markets, and the quotation was maintained 
at £12 103. in bundles, f.o b. Liverpool, for 24 w.g. Plain sheets 
were quiet at—singles, £7 2s. 64. to £7 5s.; doubles, £7 5s. to 
47 7s. 6d.; and trebles £7 17s. 6d. to £8. For hoop iron there 
was not much demand at £6 17s, 6d., and the same may be said of 
gas strip at £6 53s. to £6 7s. 6d. Slit nail rods were in moderate 
inquiry and were quoted £7, whilst some fair transactions took 
place in rivet iron at from £6 15s. to £7, 


More Movement in Structural Steel. 

The general dullness of the market was relieved by more 
movement than recently being noticeable in structural steel. In 
this department engineers were more willing to operate than of 
late, and some fair contracts were entered into, quotations being 
maintained at figures which showed no weakening upon those 
prevailing during the past fortnight. Girder plates were «juoted 
€5 15s. to £5 17s. 6d. ; engineering bars, £6 7s. 6d. to £6 17s. 6d.; 
Joists, £5 10s, to £5 15s.; and angles also about £5 10s. to £5 15s. 
A good medium quality of boiler plates was obtainable at about 
£7, and this grade was in good request. There was a moderate 
inquiry for partly finished steel, Bessemer sheet bars being quoted 
44 12s, 6d., and Siemens £4 15s, 


Dearer Tendency of Fuel. 

A feature of the quarterly mecting was the dearer ten- 
dency of fuel,’ in consequence of the difficulties which in some 
parts of the Midlands have attended the coming into force of the 
Mines—Kight Hours—Act. Some of the Warwickshire pits, at 
time of writing, are idle, the men and employers having failed to 
come to an agreement with regard to “‘snap” time—i.¢., luncheon 
time, 


Foreign Trade Improving. 


Foreign trade in several branches is improving. The 
Board of Trade returns for June show the following cases of 
increase from June, 1908, to June, 1909:—Motor cars—including 
motor cycles, chassis, and parts thereof—from £36,832 to £131,151 ; 
cycles, and parts thereof—except motor cycles—from £105,499 to 
£131,264 ; steel bars, angles, rods, &c., from £154,008 to £192,673 ; 
iron—wrought—in bars, angles, shapes, or sections, from 7633 
tons to 8767 tons ; galvanised corrugated sheets, from 29,240 tons 
to 35,563 tons ; hoops and strip, from £19,377 te £21,435 ; wrought 
iron, and manufactures thereof, from £70,211 to £84,813. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 


Ow1nc to the King’s visit to Manchester, the Exchange was 
closed and but little business transacted. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

THERE is an easier feeling in hematite iron this week, 
although it has not led to any material reduction in the amount of 
business doing. Smelters are fairly well supplied with orders, and 
for some time past they have managed to avoid any increase in 





stocks, except in the case of an odd parcel of warrant iron of 1000 
tons which has gone into stock. The stocks now held only bulk at 
12,377 tons, which is a very modest figure. Makers have in hand 
a moderate amount of business, and they anticipate further orders 
long before they have cleared their books of their present commit- 
ments. The present quieter feeling is not likely to last !ong, as 
the chances of new orders are encouaging, and many of those en- 
gaged in the trade are sanguine that ere long there will be a 
much stronger market. Evidences of this are forthcoming 
from various directions. At any rate, makers anticipate 
it will be necessary to increase the output of their works in the 
early autumn. Prices remain unchanged from last week. Mixed 
Bessemer numbers are at 58s. net f.o.b., with 603. to 61s. 6d. 
for special hematites, according to specification ; and warrant 
iron 1s at 57s. 14d. net cash. Litt'e or no business is being done 
in warrant iron. Special hematites are selling fairly wel], and 
there is a growing feeling that this branch of the local trade is 
likely to increase, as many buyers are anxious to get deliveries 
of high-graded iron according to very rigid specifications. This 
class of iron is used largely for very special work, and in many 
cases by makers of the highest class of refined steel. The demand 
for spiegeleisen is not very large, owing to the steel trade being 
only partially employed. Charcoal iron maintains a steady sale. 
Scrap iron is not in largerequest. Iron oreof native qualities is notin 
large request, and at several of the mines there is not much 
business being done. There is, however, a steady trade at the 
mines where the highest grades of metal are obtained. Prices are 
steady at 17s. 6d., 13s. 6d., and 11s. for best, medium and ordinary 
sorts net at mines, 


Steel. 

There are a few orders in the market for railway material, 
and makers in this district are trying to get a share of them, 
They are keeping their mills fairly employed, but they do not hold 
a large number of orders. In merchant steel the trade doing is 
small, and the plate mills at Barrow are still at a standstill. It is 
difficult to run this plant at present prices, seeing also that the 
demand is not such as will enable makers to keep their mills going 
on something like regular time. 


Shipbuilding and Engineering. 

The only item of news in the shipbuilding department is 
the fast run made from Liverpoul to Douglas by the Barrow-built 
turbine steamer Ben-my-Chree. She covered the distance of 72 
miles this week at the speed of 25 knots. This makes her the 
fastest turbine Channel steamer in the country. No shipbuilding 
orders are reported. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 7825 tons—iron 2160 tons, and steel 5665 
tons—-as against 10,038 tons in the corresponding week of last 
year, a decrease of 2213 tons. For the year to date the shipments 
aggregate at 308,439 tons, against 260,621 tons in the correspond- 
ing period of last year, an increase of 47,818 tons. Coal and coke 
quiet, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Eight Hours Act in Operation. 

So far asthe men are concerned, the new Act is at the 
present time working satisfactorily. The first week is being com- 
pleted, but that period is not sufficient to afford a full idea of the 
effects on both employers and employed. Locally, a little disturb- 
ance has arisen with the boys, who to some extent in these 
matters show themselves masters of the situation. In one or two 
instances, however, a settlement has been effected with them, and 
wil] no doubt also be made in other directions. The dispute, 
where it has arisen, has been chiefly due to the complaint of the 
lads with regard to not being consulted when changes were made. 
What is known as ‘‘ snap time ”’—or mid-day meal time—has been 
the principal feature in the trouble. 


The Coal Market and the New Act. 

Although there has been an element of unrest in the 
South Yorkshire eoal market, consequent upon the introduction of 
the Eight Hours Act, there has been no material change in quota- 
tions in the week such as would certainly have taken place had 
the fear of a general stoppage of pits in the country been seriously 
entertained. In several directions values have, no doubt, some- 
what hardened ; but rates have not been advanced, and business 
has proceeded, with the exception of certain interruptions through 
local disputes, pretty much as usual. 


House, Steam, and Gas Coal. 

Early reports of the trouble in the distant coalfields seem 
to have had some effect on the demand for domestic fuel. Mer- 
chants received a considerable number of stocking orders, which 
usually are not expected to be placed before August and 
September. The metropolitan requirements were fully main- 
tained, and more activity was perceptible in the country trade. 
The higher grades of house coal were most in request. Best 
Barnsley, at the pit, maintains former prices, from lls. 6d. to 13s, 
yer ton. Secondary sorts are not quite so much sought after, 
ort more affected by the change in the weather, causing a 
little weakening, current prices being from 10s, to 11s. per ton. 
The principal feature of the coal trade continues to be the 
activity in shipping. Through the local disputes referred to, 
some coalowners have been able to obtain better prices, but 
this has only affected the market very little. The general rate 
in the open market is 93. per ton, which is 6d. per ton above 
the contract rate. The railway companies are receiving full 
deliveries, and the export business continues brisk. The weight 
taken to Hull for the week ending 29th June last was 72,448 tons, 
as compared with 59,822 tons for the corresponding week of last 
year. Gas coal contracts are being steadily made, and will con- 
tinue to be arranged until the end of this morth. The basis is 
6d. per ton, and in some instances 9d. per ton over last year’s 
prices, 


Small Coal and Coke. 
In small coa! there is a market for the quantity raised. 
The qualities sent to the textile districts are as much in request as 
ever, and the price is easily maintained at 4s. 6d. to 53. 6d. per 
ton. Small slack for coking purposes makes from 3s. 6d. to 4s. 6d. 
per ton. A fairly active business is doing in coke; best washed, 
10s, 6d. to 11s. per ton ; unwashed, 10s. to 10s. 6d. per ton. 


The Iron Market. 

Stocktaking in the iron and steel trades is still proceed- 
ing, and will last for the most part of this month in several direc- 
tions. Opportunity is thus afforded for those of the staff not 
employed in stocktaking being given their holidays. This, with 
the general apathy in business, makes markets very flat. Iron 
quotations continue unchanged. Hematites, West Coast, 683. to 
69s. per ton; East Coast, 64s, to 653. per ton, both less 2} per 
cent., delivered in Sheffield and Rotherham. Both the Lincoln- 
shire and Derbyshire makers are well sold forward, and are 
consequently not pressing sales. ()uotations:—Lincolnshire, No. 
3 foundry, 50s. per ton; No. 4 foundry, 493. per ton; No. 4 forge, 
49s, per ton; No. 5 forge, mottled and white, 493s. per ton; basic, 
50s. 6d. per ton; Derbyshire, No. 3 foundry, 50s. per ton; No. 4 
forge, 49s. per ton. Lincolnshire and Derbyshire iron net, 
delivered in Sheffield and Rotherham. 


Bar Iron, Hoops, and Sheets. 
Makers of bar iron have been very inadequately gar oe 
of late, and signs of improvement are not yet perceptible. ‘The 





June turnover is stated to have been the smallest of the year. 
The official price for bars is regarded as unremunerative. 
Quotations :—Bars, £6 10s. per ton; hoops, £7 103. per ton; 
sheets, £8 10s. per ton. 


Steel, &e. 

The improvement in the call for steel of the higher grades 
for the United States is maintained, and there are reports of 
several other distant markets having ordered a little more freely. 
But the improvement is more in value than in volume, there being 
no advance in the general grades of steel manufacture. Some 
increased work for abroad in circular saws and other pro- 
ducts is reported. The centres of agricultural engineering are - 
good customers for the steel used in their specialities, more 
particularly in traction engines, threshing machinery, and similar 
manufactures. There is no change for the better, however, in 
railway steel. The marine material department remains langu:d. 
The heavy and light industries generally are as stated last week. 
New work all round would be exceedingly welcome. 


Sheffield Trade with the United States—Increased Exports. 
The exports from Sheffield to the United States for the 
quarter euded June 30th last include, for the first time, details 
from Barnsley, which have previously appeared under their own 
heading. The total value is £164,034. Deducting the distinctly 
Barnsley items, there remains a total of £150,657, being an 
increase of £54,863 over the corresponding period of last year. 
A very gratifying feature of the return is that exports of steel, 
sheets, an wire, &c.—which are all grouped in one section—have 
advanced to £115,233 from £66 629, thus showing an increase of 
£48,604. Cutlery has also improved—to £18,922 from £12,346, 
an increase of £6582. There are also increases in saw plates, 
sheep and garden shears, twist drills, umbrella ribs, measuring 
tapes, &c. Decreases are shown in edge and other tools, electro- 
plate, garden tools, grindstones, machinery, graining combs, 
platinum sponge, &c. 


Personal. 

Mr. Lewis J. Firth, of Ordsall Hall, Retford, is retiring 
from the board of Thomas Firth and Sons, Limited, Norfolk 
Works, Sheffield. Mr. Firth has been at Norfolk Works for 
thirty-five years, for the last twenty-four of which he has been a 
managing director. Mr. Firth, who is not retiring until next 
spring, retains his connection with the Firth-Sterling Company, 
Pittsburg, Pa., and Washington, D.C., of which company he is 
president. Mr. F. C. Fairholme, formerly one of the managing 
directors of Cammell, Laird and Co., Limited, Cyclops Works, 
Sheffield, has been offered, and has accepted, a seat on the Board 
of Thomas Firth and Sons, Limited, Norfolk Works, Sheffield. 








NORTH OF ENGLAND. 
(From ovr own Correspondent.) 


Cleveland Pig Iron. 

Ir is possible this week to report more favourably about 
the Cleveland pig iron trade than has been the case for some 
weeks, Certainly traders are not quite so much ‘‘in the dumps” 
as they have been, the tone has become more cheerful, and prices 
of makers’ iron are remarkably steady. The ‘‘ bears” in Glasgow 
have tried hard to force the prices of Cleveland warrants down, 
but they have moved only to a very slight extent during the last 
three weeks, the top price having been 43s. 5d. cash buyers, and 
the minimum 48s, 04d. It is evident that the bulk of the warrants 
are in strong hands, and that probably these are intending to hold 
them until the autumn, when one usually expects prices to 
advance. There is at any rate no pressure to sell warrants, 
neither are makers very keen to Jet their iron go at the present 
prices, though it is reported that some of them have considerable 
stocks. It is, however, possible that a good deal of the iron 
stocked in their yards is already sold, and is kept there for the con- 
venience of the buyer. The approach of the holidays at the works 
of the consumers of Cleveland pig iron in Scotland and also in this 
district does not detrimentally affect the market. The Glasgow 
Fair holidays occur this month, and the Sto-kton race week 
holidays come about the middle of next month. The latter, 
however, do not interfere with trade so much as they used to do, 
because such a large proportion of the pig iron made is shipped, 
and the export business is carried on without stop. The price of 
No. 3 Cleveland G M.B. pig iron has this week been kept at 
48s, 3d. per ton for prompt f.o.b. delivery, No. 1 is at 50s. 9d., 
No. 4 foundry at 47s. 3d., No. 4 forge at 47s., and mottled and 
white at 46s. 6d., all for early delivery, and 6d. to 9d. per ton 
more is quoted for delivery up to the close of the year. 


Hematite Pig Iron. 

Consumers of hematite pig iron are giving out few orders, 
and the demand has not been soslack for years as it is now, nor is 
it likely to be any better until there is a substantial improvement 
in the shipbuilding industry of this district. The deliveries are 
not equal to the production, but none of the surplus is going into 
Connal’s public store. The stock is being held by the makers, and 
in some cases is reported to be considerable, but there are no 
figures forthcoming to verify the statements, as ironmasters in this 
district no longer give any information about their stocks. 5 it if 
there is not soon a revival of trade the blowing out of some of the 
furnaces will have to be reported, as makers cannot go on pro- 
ducing iron at a loss and stocking a proportion of their output. 
Ironmasters turning out hematite iron are fortunate if they can 
make the present selling prices cover the cost of manufacture. 
Mixed numbers of East Coast hematite pig iron for prompt delivery 
are quoted at 55s per ton, and for delivery up to the end of the 
quarter at 55s. 6d. Rubio ore is still to be bought at 163. per ton 
c.i.f. Middlesbrough for immediate delivery, but most of the mer- 
chants keep their quotations at 16s 3d. Ironmasters are getting 
no relief in the price of coke, for it is again on the move upward, 
the easing which was reported towards the end of last month 
having disappeared since the heavy stocks which were then held at 
the collieries have been cleared away by the increased shipping 
demands, and now consumers have agreed to pay lis. 6d. per ton 
for furnace coke delivered equal to Middlesbrough. Consumers 
were counting upon the average price of furnace coke dropping 
to lds. 


Realised Price of Cleveland Iron. 

The public accountants, who are appointed by the Cleve- 
land Ironmasters’ Association, the Cleveland Blast Furnacemen’s 
Association, and the North-Eastern Railway Company, toexamine 
the books of the ironmasters, and ascertain the net average price 
realised for the No. 3 Cleveland pig iron delivered by them in the 
second quarter of the year, have announced that this average price 
was 47s. 6.71d. per ton, that showing a decrease of 1s. 4.16d. per 
ton on the figure reported for the first quarter of the year, That 
was somewhat disappointing, for no one expected the price to drop 
as muchasthat, when quoted prices rather improved than declined. 
In accordance with the sliding scale arrangement, the wages of 
the men engaged at the blast furnaces in the North-Kast of 
England are to be reduced 1} per cent., to take effect from 3rd 
inst., and rates for the carriage of ironmaking materials—iron- 
stone, coal, coke, and limestone—over the North-Eastern Railway 
will be reduced 1 per cent. ‘lhe realised price for the past quarter 
was ls, 9.49d. per ton below that reported at the commencement 
of the year, 3s. 6.17d. below the price in the second quarter of last 
year, and 9s, 8.29d. below the best figure attained during the late 
boom, that being 57s. 3d. for the third quarter of 190/. It was 
the lowest price that has been reported since the first quarter of 
1905. The average quoted price for No. 3 Cleveland pig iron 
during the second quarter of the current year was 483, 3.4d, pe 
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ton, as against 47s. 10.§S8d. in the previous quarter, the lowest 
quotation being 47s. 3d.—at the commencement of the quarter — 
and the highest 49s.--in the first fortnight of June. 


Stock of Pig Iron. 

Messrs, Connal and Co. hae reported that the stock of 
Cleveland pig iron in their public store at the end of June was 
237,822 tons, against 221,073 tons at the close of May, an 
increase of 16,804 tons duing the month, and over the last quarter 
of 42,569 tons. The stock a twelvemonth ago was 48,350 tons, and 
every month since then an increase has had to be reported, the 
total] increase for the year being 189,532 tons, which is at the rate 
of 16,000 tons per month, and it is more than two years since the 
stock was larger than itis now. At June 30th the stock consisted 
of 232,907 tons of No. 3, 4450 tons of No. 4 foundry, and 525 tons 
of other Uleveland iron not deliverable as standard. During the 
first half of the year 101,568 tons has been added to the stock. 
Makers’ stocks have also been increasing, but there are no statistics 
available to show by how much. 


Exports of Pig Iron. 

The June exports of pig iron from the Cleveland district 
fell short of expectations, being particularly unsatisfactory so far 
as the oversea shipments were concerned. The total exports were 
only 105,203 tons, which did not come up to the average of the 
month for the past ten years. This average was 112,420 tons, so 
that last month’s return was ti} per cent. below the average ; it 
was 8 per cent. less than in May, 13 per cent. less than in June 
last year, and 40 per cent. less than in June, 1907, which was the 
best June on record. 
with 177,627 tons, or 41 per cent. more than last month. The 
deliveries to oversea destinations only reached 63,049 tons, which 
was less than half the quantity reported in June, 1907. There 
were large decreases to Germany and the United States. As 
much as 62,000 tons have been sent to Germany in asingle month, 
but last month the quantity was no more than 13,930 tons, against 
33,491 tons in June, 1908, and 50,243 tons in June, 1907. North 
America needed cnly 2700 tons last month, against 48,516 tons in 
June, 1907. Deliveries were quieter to France, Italy, and Scot- 
land. Of the 28,114 tons sent to Scotland, over 17,800 tons went 
from the Skinningrove Ironworks, or nearly two-thirds. Cleveland 
makers have not for many years done as active a business with 
Wales as was reported last month. The tin-plate manufacturers 
have bought pig iron in this district of late more freely than 
usual, 


The Half-year’s Iron Exports. 

The shipments of pig iron from the Cleveland district 
during the first haf of this year reached only 577,064 tons as 
compared with 705,294 tons last year, and 926,499 tons in 1907, 
the last being the largest onrecord. The deliveries last half-year 
were the worst that have been reported since 1905. The chief 
decreases were to Germany and North America, Germany 
received 75,878 tons last half-year, against 234,103 tons in the first 
half of 1907; and North America 27,480 tons against 216,887 
tons in first six months of 1907. Scotland took 159,753 tons, 
against 206,230 tons in first half last year. These countries 
account for the greatest part of the decrease in business on export 
account. 


Manufactured Iron and Steel. 

Business in nearly all branches of the finished iron and 
:teel industries of this district continues very slow, and the few 
works that are well occupied—those producing rails and sheets 
—are doing little more than completing old orders. Consumers 
are very dilatory in supplying the specifications for what they 
have bought, and seem to be in no hurry about the execution of 
their orders. The shipments of steel from the Tees were very 
good Jast month ; they reached 51,169 tons, against 35,292 tons in 
June, 1908, and they mainly consisted of rails and sheets, the 
latter both plain and galvanised. The six months’ shipments of 
steel were 253,711 tons, against 233,775 tons in the first half of 
1908, but of manufactured iron only 60,174 tons were exported, 
against 71,408 tons in 1908. The exports were chiefly to South 
Anerica, India, Japan, South and East Africa, and Australia. It 
cannot be reported that any alterations of quotations have been 
made this week. 


Coal and Coke. 

The steam coal trade has become decidedly quiet since 
the settlement of the Welsh dispute over the Eight Hours question, 
and quotations have fallen from 13s. to 11s. 9d. per ton f.o.b. for 
best qualities. Consumers hold off from buying, as they think it 
better to wait until prices have got back to normal rates. Pro- 
duction at the collieries is still kept up, and heavy exports are 
reported. The gas coal trade is well maintained, the price of best 
being lls. per ton, with seconds at 10s. 3d., both fo.b. The 
labour difficulties in Wales did not affect this branch. Coking 
coal is firm at 10s, per ton. The depression in the coke trade 
has passed away. A fortnight ago it was reported that heavy 
stocks of coke were held at most of the collieries in Durham, 
and prices became very weak, but a strong export demand 
having sprung up, almost all the stock has disappeared, and 
the market has become firm again. Consumers who were wait- 
ing to buy furnace coke at 15s. per ton delivered equal to 
Middlesbrough now find they have to pay lds. 6d. per ton for 
it, and it is not easily got at that. 








NOTES FROM SCOTLAND. 
(From our own Corvespondent.) 
The General Business Outlook. 


THERE is nc improvement in the general position of busi- 
ness in the iron and steel trades of Scotland since last report. The 


The best month on record was April, 1907, | 


| week, in order to consider the pos.tion of the wages dispute. 


have aggregated 143,906 tons, which shows a decrease of 11,860 
tons compared with the quantity despatched in the first six 
months of 1908. There are 82 furnaces in blast in Scotland, 
compared with 77 at this time last year. Prices of makers’ iron 
are generally well maintained. Monkland, No. 1, is quoted f.a.s, 
at Glasgow, 56s.; No. 3, 54s.; Carnbroe, No. 1, 57s. 6d.; No. 3, 
54s. 6d.; Clyde, No. 1, 60s.; No. 3, 54s.; Gartsherrie, No. 1 
60s. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 60s. 6d.; No. 3, 55s. 6d ; 
Summerlee and Langloan, Nos. 1, 6ls.; Nos. 3, 56s.; Coltness, 
No. 1, 88s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 
2: 6d.; No. 3, 57s.; Eglinton, at Ardrossan or Troon, No. 1, 
553. 6d.; No. 3, 53s. 6d.; Dalmellington, at Ayr, No. 1, 58s. 6d.; 
No. 3, 53s. 6d.; Shotts, at Leith or Glasgow, No. 1, 60s. 6d.; 
No. 3, 55s. 6d.; Carron, at Grangemouth, No, 1, 63s.; No. 3, 
f6s. per ton. 


Imports of English Iron. 

The arrivals in the past week, at Grangemouth, of pig 
iron from Cleveland and district were 6544 tons, being 233 tons 
more than in the corresponding week of 1908. In the course of 
the past six months these imports have aggregated 230,856 tons, 
showing a decrease for the half-year of 5945 tons. It is under- 
stood that considerable imports were made in the early part of the 
year, in expectation of a steady, if not a very large, increase in 
the consumption. This anticipation has not been fully realised, 
and there has recently been a slackening in the amount of the 
import business. 





The Hematite Trade. 

The market for Scotch hematite pig iron has been very 
quiet in the past week. Consumers cannot look forward at present 
beyond a few days, as they expect their works to be laid off for 
the last half of the month. Merchants continue to quote 57s. 6d. 
for Scotch hematite pigs for delivery at the West of Scotland 
steel works ; but it is alleged that consumers are not prepared to 
offer so much, their ideas being from 5ts. to 56s, 6d. per ton. 


Finished Iron and Steel. 

There has been a little more inquiry in the steel trade. 
Some firms report a fair business in structural material of a miscel- 
laneous description. It has also to be noted that shipbuilders’ 
specitications have been coming to hand rather more freely, and 
this gratifying circumstance is to some extent attributed to the 
recent concessions in prices. Makers, on the other hand, have 
still to contend with a tendency on the part of merchants to under- 
quote, although it is scarcely credited that this business can be 
carried so far as before. The makers of malleable iron are 
unequally employed, some of them being better supplied with 
orders, while others have to keep their works partly idle. 


The Dispute in the Coal Trade. 
The Scottish coalmasters met towards the end of last 


While they were practically unanimous in the opinion that a 
reduction of wages is necessary under the present circumstances 
of the trade, they decided to defer taking that step until after the 
conference with representatives of the executive of the British 
Miners’ Federation. Whatever may be the ultimate outcome of 
the dispute, consumers of coal have not been showing any special 
anxiety to secure supplies. Home consumption will be greatly 
reduced by holidays in the last half of the month, and the arrange- 
ment that has b2en reached in Wales will obviate any special 
pressure for shipments at the Scottish ports. 








WALES AND ADJOINING COUNTIES. 





(From our own Correspondent.) 


The Coal Settlement. 

THE settlement arrived at last week, though concluded 
with difficulty, was so well discussed from point to point that 
there is little fear of minor ruptures in future. Minor points: 
Workmen engaged on the surface in handling the coal shall work 
half an hour per day beyond the coal winding time, either starting 
tifteen minutes before coal winding and working fifteen minutes 
afterwards, or, at the option of the owners, working half an hour 
after the winding. The only workmen intended to come under 
the operation of this clause are those who handle the trams 
between the cage, and the tippers, the screen men, slag pickers, 
and wagon men. Banksmen are excluded. The meal-time for 
underground day wage men, day and night, shall be twenty 
minutes, It shall be so arranged as not to interfere with the 
haulage and genera] working of the colliery, and in the case 
of ali workmen connected with the winding—whether employed 
upon thg surface or below ground—the meal-times shall be 
twenty minutes, and shall be so arranged as to secure con- 
tinuous winding of coal without interruption during the shift. 
Where serious, but non-fatal, accidents occur an agreed num- 
ber of men, but not more than twenty, to be selected by the 
management, may accompany the injured workmen out of the pit. 
No stopping for funerals shall take place except by arrangement 
with the management. A copy of the Conciliation Board agree- 
ment, together with a copy of this supplemental agreement, shall 
be placed in a contract book at each colliery, which shall be signed 
by or on behalf of the owners of such colliery, and also by each 
workman engaged thereat as one of the terms of the engagement 
between the owners and the said workmen. 


Ending of the Coal Difficulty. 

On ’Change this week one has been frequently encoun- 
tered not only by the personality of the ‘‘old authority,” but 
by his remark that I told you so. There were, it is admitted, 
a few grave doubters who feared that a general strike would be 
precipitated ; but the hugeness of the calamity feared was the 
great security, and all the country now may be congratulated 
that the storm is over and the crisis past. The past week has 





settlement of the coa! crisis in Wales has had a reassuring effect, 
but there is still considerable apprehension regarding the final | 
issue of the dispute between the Scottish coalmasters and miners | 
on the question of wages. This question has exercised a deterrent | 
influence on business for several weeks past, and a settlement of it 

now could not have much effect on the state of trade during the | 
remainder of the current month. The Glasgow Fair holidays begin 

next week, and will last practically till the end of the month, and | 
they will be accompanied or succeeded by similar holidays | 
throughout the industrial centres of the West of Scotland. 


The Pig Iron Market. 
There has been comparatively little business done in the | 
Glasgow pig iron warrant market. Cleveland warrants have | 
changed hands since last report at 48s. 1d. to 48s. 3d. cash, 
48s. 23d, to 48s. 6d. one month, and 48s. 4d. to 48s. 114d. for de- 
livery in three months. Notwithstanding increase in stocks, the 
tone of the market has been fairly well maintained. There is 
likely to be uncertainty, however, as to the position of the market 
so long as the present labour troubles are unsettled. 


Scotch Makers’ Iron. 
The demand for special brands of Scotch makers’ pig 

iron has been limited. Inquiries on English account would seem 
to indicate a continuance of fair business, but the demand on 
the part of Scotch users is quite unsatisfactory at the moment. 
Some confidence is expressed in the future condition of the 
export trade with the Colonies and South America, but the 
current shipments are disappointing. The total clearances at 
the Scottish ports in the past week amounted to only 3915 tons, 
of which 2026 tons were despatched abroad and 1889 tons sent 
coastwise. During the first half of the year the shipments 





| had gone up to £1, and it was notorious that for small parcels 


| returning to work, but much depends upon the weather. ‘Tonnage 


| dealers operate with a free hand. Latest prices :—Best steam, 


been one of a good deal of upset. Prices of best steam coal 


larger prices had been received. With the good news of a settle- 
ment the collapse set in, and merchants have been glad to get what 
theycould. Ordinary figures have been 18s. to18s. 6d. for best steam. 


Latest Cardiff Prices. 
Matters are gradually settling down; men generally 


coming in not large, and it will be some time before owners and 


15s, to 15s 6d.; best seconds, 14s. 6d. to 15s,; ordinary seconds, 
13s. 9d. to 14s, 3d.; best drys, 14s. 6d. to 15s. 3d.; ordinary drys, 
l3s, 3d. to 13s, 9d.; best washed nuts, 13s. 6d. to 14s, 6d.; 
seconds, 12s, 6d. to 13s.; best washed peas, 12s. to 12s, 3d.; 
seconds, lus. to 10s. 6d.; very best smalls, 9s, 3d. to 9s. 9d.; 
best ordinaries, 7s. 6d. to 8s. 6d.; inferior sorts, 6s. 6d. to 7s.; 
very best Monmouthshire black vein, 14s. 6d. to 14s. 9d.; ordinary 
Western Valleys, 13s. 9d. to 14s. 3d.; best Eastern Valleys, 
13s, to 13s, 3d.; seconds, 12s, 6d. to 12s. 9d. Bituminous coal : 
Very best households, 16s, 6d. to 17s. 6d.; best ordinaries, 
14s, 6d. to 15s. 6d.; No. 3 Rhondda, large, 17s. 3d. to 17s. 9d.; 
brush, 13s. 3d. to 13s. 9d.; smalls, 9s. 6d. to 10s, 3d.; No. 2 
Rhondda, large, 12s. to 12s, 6d.; through and through, 10s, to 
10s. 3d.; smalls, 8s. to 83. 6d. Patent fuel, 15s. to 15s. 6d. 
Coke: Special foundry, 24s. to 26s.; foundry, 18s, to 20s. 6d.; 
furnace, 16s. to17s. Pitwood, 18s. 9d. to 19s, 3d. 


Newport Coal. 
As is usually the case after an upset, operations have been 


there will be a reduced tonnage tohandle, est coals retain their 
position, Steam coal: Very best Newport—black vein—large, 
lds, 3d. to 14s 64.; Western Valleys, 13s. 6d. to 14s.; Eastern 
Valleys, 12s. 9d. to 13s ; other sorts, 12s, 3d. to 12s. 6d.; best 
smalls, 8s, 6d. to 9s ; seconds, 7s. 3d. to 7s. 9d.; inferiors, 63, tid, 
to 7s.; best house coal, lis, to 15s, 3d.; seconds, 14s. to 14s, 3d, 
Patent fuel, 14s, 6d, to15s, Coke: foundry, 17s. to 19s.; furnace 
16s, to 17s. Pitwood, ex ship, 18s, 9d. to 19s. 3d. ‘ 





Swansea Coal: Anthracite. 


It is satisfactory to record that the settlement has been 
received with pleasure by all parties, though the district is to an 
extent non-associated. Anthracite coal: Best malting, larve 
(hand-picked), 23s, to 24s, net; second malting, large, 2ls. to 
21s. 6d. net; big vein, large, 19s, to20s., less 24 per cent. ; red vein, 
large, 13s. to 13s. 6d., less 24 per cent.; machine-made cobbles, 
23s, 6d. to 24s, net; Paris nuts, 24s. to 25s. net; French nuts, 
24s, to 25s, net ; German nuts, 22s. 6d. to 23s. 6d. net ; beans, 1s., 
to 19s. net ; machine-made large peas, lls. to 12s, net; machine- 
made fine peas, 10s. to lls. net; rubbly culm, 6s. to 6s, 3d., 
less 24 per cent.; duff, 3s, 3d, to 3s, 6d. net. Steam coal: Best 
large, lds. to 16s., less 24 per cent.; seconds, 13s. 6d. to 14s., 
less 24 per cent.; bunkers, Ils, to lls. 6d., less 2) per cent.; 
small, 9s, to 10s., less 24 per cent. Bituminous coal: No, 3 
Rhondda, large, 18s. to 18s, 6d., less 24 per cent.; through and 
through, 14s. to 15s., less 24 per cent.; small, 10s. 3d. to 10s, 6d., 
less 24 per cent. Patent fuel, 10s, 3d. to 10s, 6d., less 24 per cent. 


Iron and Steel. 

The iron and steel revival is still delayed. At Dowlai 
the mills only worked four days, and slackness was the ery in 
other quarters. Isolated cases of activity are shown. At 
Baldwin’s, Landore, the yield of pig was quite up to the average. 
The slackness of the steel trade is indicated by the fact that 
about one-fifth of the furnaces are still idle. Prospects at 
Dowlais of large mass of heavy rails and steel sleepers are good. 
Most of the foundries and steel shops in the district have plenty 
to do; Swansea imported steel plates last week, and 527 tons 
of steel scrap. Few cargoes of iron ore arecoming in. Latest price 
iron ore: Rubio, 15s. 6d. to 153. 9d. A large import of stee! 
from Bruges came to Newport this week. Latest prices iron, 
steel, Swansea, pig iron:—Hematite mixed numbers, 57s. 14d. 
cash and month; Middlesbrough, 48s. 2d. cash, and 483, Ad. 
month ; Scotch, 54s, 3d. cash and month ; We'sh hematite, 62s. to 
62s. bd., delivered ; East Coast hematite, 60s. to 61s. cif. Steel 
bars :—Siemens, £4 10s. per ton ; Bessemer, £4 10s. Other quota 
tions :—Copper, £59 cash and £59 16s. three months. Lead : — 
English, £13 8s. 9d.; Spanish, £12 18s. 9d.; spelter, £21 18s, $d.; 
silver, 2334. per ounce. 


Tin-plate. 

A peaceful ending to the dispute is anticipated, and upon 
all sides a belief prevails that this industry will become more 
vigorous after the temporary difficulty. Shipmeats of tin-plate 
last week totalled 180,953 boxes ; receipts from works, 116,705 
boxes ; present stocks, 190,858 boxes. (Good work is being done 
at Llanelly. At the Wem Foundry Messrs. Richard Neville 
have just completed another massive fly-wheel, weighing 100 tons. 
A large steel plant is also to be laid down. 


Latest Prices. 

Ordinary Bessemer and Siemens, 12s.; (.A. rooting 
sheets, £8 7s. 6d. per ton ; big sheets for galvanising, £8 7s. 6d. 
to £8 12s. 6d. per ton; finished black plates, £9 5s, to £9 10s ; 
galvanised sheets, 24g, £12 10s.; block tin, £131 17s. 6d. cash, 
and £133 7s. 6d. three months, 








LAUNCHES AND TRIAL TRIPS. 





H. V. HeNnry, steel screw steamer ; built vy the Greenock and 
Grangemouth Dockyard Company, Limited ; to the order of John 
Black and Co., of West-street, Glasgow, on behalf of H. R. Rood, 
of Seattle, U.S.A.; dimensions, 373ft. by 49ft. by 20ft. Sin.; to 
carry 600U tons ; engines, triple-expansion, 25in., 4lin., 68in., by 
4Sin. stroke, pressure 180]b.; constructed by David Rowan and 
Co., of Glasgow ; trial trip, July 3rd. 

ANNABERG, steel screw steamer; built by swan, Hunter and 
Wigham Richardson, Limited; to the order of the Deutsch 
Australische Dampfschifffahrts Gesellschaft; dimensions, 400ft. 
by 52}ft. beam ; to carry 7500 tons ; engines, triple-expansion ; 
constructed by the builders ; launch, July 5th. 

HoLtsy, steel screw steamer; built by Ropner and Sons, 
Limited ; dimensions, 353ft. 6in. by 50ft. 10in. by 25ft. 6in.; 
engines, triple-expansion, pressure 180 lb.; constructed by Blair 
and Co., Limited ; launch, July 5th. 

ETIENNE WATEL, twin screw shallow draught steel tug ; built 
by Edward Hayes; dimensions, 60ft. by 10ft. by 3ft ; engines, 
compound, 6in., 12in. by 8in. stroke, pressure 120 ]b.; trial trip, 
recently. 

Nero, steel screw steamer ; built by Earle’s Shipbuilding Com- 
pany ; to the order of Thomas Wilson, Sons and Co., Limited, 
Hull ; dimensions, 250ft. by 35ft. by 18ft.; launch, July 5th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





PECKETT AND Sons, of Atlas Locomotive Works, St. George, 
Bristol, are increasing the plant in their boilermaking department 
by the addition of two electric travelling cranes, and have also 
added to the same department a 200-ton hydraulic flanging press. 
WE are asked by the Adams Manufacturing Company, Limited, 
of Bedford, to state that its works and offices will be closed from 
Saturday, July 31st, till Monday, August 9th, 1909. A small 
staff, however, will be in attendance to deal with matters of 
extreme urgency. ; 

WE learn that the firm of Lewis Olrick and Co., known in con- 
nection with the Field boiler, has moved to more convenient oftices 
at 16, Howick-place, Westminster, 8S. W., and has recently acyuired 
the patent rights for a new glaz.ng bar, and a combined super- 
heater and water separator. 

THE Witton-Kramer Electric Tool and Hoist Company, of 
Witton, Birmingham, informs us that it has recently acquired the 
entire goodwill of the business of Kramos, Limited, of Locksbrook 
Engineering Works, Bath, including this firm’s patterns, designs, 
patents, and trade marks. The Witton-Kramer Company is 
carrying on the manufacture of similar apparatus and machinery 
to those of Kramos, Limited. 








Conrracts.—The New Lowca Engineering Company, Limited, 
of Whitehaven, has secured an order for building a boat and 
equipping her with engine complete for passenger and mail ser- 
vice on the lakes in Ceylon.—Geo. Robson and Co., of Sheffield, 
have recently obtained an order for a complete clinker crushing 
and screening plant for the Rotherham Corporation ; also an order 
from the Bradford Corporation for one of their patent portable 
electric grinders.—The contracts for the ironwork, coal conveying 
and coal sorting belt conveyors, to replace those. destroyed at 
collieries in Dundee and Newcastle districts, Natal, during the 
Boer War, have been received by the Gilbert Little Company, 





small comparatively and conducted cautiously. For a few days 





Limited, Horton Works, Bradford, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is no marked change to report in the condition of 
the iron trade. Demand generally is moderate, but quotations 
have been well maintained, and in a few instances sellers have 
been asking increased quotations for immediate delivery ; but 
these are exceptions, the majority of producers finding it rather 
difficult to obtain paying rates, Improving accounts can be given 
regarding the prosnects and employment. of the Steel Convention, 
the number of orders secured for the period June-—-September 
being 200,000 t. higher than for the corresponding period last 
year, although the inland railway orders are 100,000 t. lower than 
in 1908. As the amount of work secured on foreign account is 
just 107,000 t. higher than at this time last year, prospects may 
stil] be considered pretty fair. There is a specially good demand 
from America for rails; an improvement in the demand for 
sectional iron is also noted, 


The Silesian Iron Market. 

More work was reported in some departments, and a 
steady inquiry comes in for raw as well as for finished iron. 
Berlin bar dealers have raised the store prices from M. 11 50 to 
M. 12.50 per 100 kilos., subsequent to the reforming of the Union 
of Berlin Bar Dealers, which was dissolved some months ago. 
The Union has now decided to fix the price for steel bars at 
M. 125 p.t.; iron bars, M. 150 p.t.; while for iron plates M. 140 
p.t. will be quoted. Until now M. 1.50 less per ton hve been 
quoted, and prices were decidedly unremunerative. For the 
third quarter rates have already been raised M. 0.50 p.t. and 
more. 


List Quotations. 

The following are the current list rates per ton, free at 
works :—Raw spathose iron ore, M. 10.90 ; roasted ditto, M. 15.50 ; 
Nassau red iron ore, M 11.50, net at mines; spiegeleisen, 10 to 12 
per cent. grade M. 63 to M. 66; white forge pig, Khenish-West 
pbalian and Siegerland brands, M. 56 to M. 58 ; iron for steel making, 
M. 52 to M. 60; German Bessemer, M. 59 to M. 61 ; basic, free at place 
of consumption, M. 49 to VM. 50; Luxemburg forge pig, free at 
Luxemburg, M. 44 to M. 46; foundry pig, No. 3, freeat Luxemburg, 
M. 47 to M. 49 ; German foundry pig, No. 1, M. 58 to M. 60; 
No. 3, M. 57 to M. 59; German hematite. M. 59 to 61; good mer- 
chant bars, common quality, M. 97 to M. 103 ; iron bars, M. 122.50 
to M. 125 ; hoops in basic, M. 120 to M. 122.50; common steel 
plates, M. 104 to M. 110; boiler plates, M. 114 to M. 120 ; sheets, 
M. 117.50 to M. 125- 


The German Coal Market. 

In the Ruhr district blast furnace coal shows a further 
decrease. and runours are afloat of further reductions in quota- 
tions. Fairlv large sales have been effected on the Silesian coal 
market, both local and foreign consumers purchasing freely. 
Present list rates are M. 12 to M. 13 p.t. for gas coal; steam coal, 
M. 10.35; best mixed sorts, M. 12.50 to M. 1285 ; enal for coke 
making, M. 11 to M. 12; anthracite, M. 21 to M. 24 v.t.: blast 
furnace coke, M. 14.50 to M. 16.50 ; fonndry coke, M. 17 to M. 19’; 
best sorts for house fire purposes, M. 19.50 to M. 20 p.t.; briquettes, 
M. 10.50 to M. 13.75 p.t. 


Austria-Hungary. . 

Buying bas been slack on the iron market; there is no 
enterprising spirit, and de nand is generally very limited. The 
majority of the works are only partially employed, with the result 
that quotations have weakened perceptibly. Pit coal as well as 
brown coal are in regular request. 


Weak Quotations in Belgium. 

Official reductions have not yet become known, but 
producers experience some difficulty in maintaining the former 
quotations. Under-quoting has increased, so that list rates are 
only nominal, makers willingly taking less in most cases, The 
number of orders received, both locally and on foreign account, 
has been decreasing. Prices for heavy plates maintain the firm 
tone of previous weeks, while those for sheets have lost much of 
their former stiffness, Steel castings are reported to be weak, 
owing to decreasing employment. The business in semi-finished 
steel has deveioped satisfactorily, and exports remain fairly ex- 
tensive. The output in pig iron increases steadily. Imports in 
iron ore have advanced 17 per cent., or 245,234 t., during the first 
five months of the present year. The coal market in Belgium has 
maintained its satisfactory position, prices being firm. Coke 
org with fair demand, and sales have been increasing during the 
week. 


Iron and Steel in France. 

; There is no alteration in the conditions prevailing, and 
fairly good accounts continue to be given of the business done. 
Coal for engine and house-fire purposes is reported to be in steady 
demand, rates showing stiffness. 








AMERICAN NOTES. 
(Fiom our own Correspondent.) 
New York, July Ist. 


AFTER a long season of uncertainty prices of pig iron have 
advanced, especially in basic and Bessemer, the supply of which 
is temporarily deficient. The occasion for this general improve- 
ment lies in the fact that many railway systems have entered upon 
a course of improvements, including the laying of track which has 
heen neglected for nearly two years by some systems, the building 
of bridges which have been long contemplated, the construction of 
terminal facilities, and the construction of elevated roads in cities 
and suburbs, Jn addition to this shipbuilding has been helped, 
especially in the direction of coastwise building. Much of the 
commerce heretofore handled by railways is now provided for by 
ship lines between cities all the way from Boston to Galveston. 
Much merchandise intended for distribution in the south-western 
sections of the United States is now carried by ship from North 
Atlantic ports to Galveston or New Orleans, and there trans- 
shipped. The Atlantic shipyards have been large buyers of ship 
material, and they are being run to nearly full capacity. Finished 
products are selling free!y for immediate delivery. Jobbers have 
very little stock. Mills have less. Bar mills are working to 80 
per cent. of capacity. Sheet mills to 85 per cent., and tin mills 
are well filled up for the dull season, (pen-hearth steel is scarce 
and hard to get. All mills are sold up, and prices are at least one 
dollar a ton more thirty days ago. Four sheet mills are to be 
erected as fast as the material and machinery can be had. All 
sorts of building material are in active demand, especially iron 
products entering. Nails, sheets, plain and corrugated, and all 
lines of wire prcducts sell freely, The manufacturers of hardware 
are working full time for full deliveries, Copper exports 
averge over 1200 tons a day. Lake is 13}. Exports for June, 
30,000 tons. The domestic demand is more pronounced. New 
copper mines will be producing before the close of the year, aud 
some of them will be of such value as to make an impression on 
the market. The domestic consumers have been accumulating 
copper stock for some time, and do not need to appear in the 
market. Heavier exports for July are looked for, ‘The tin 
market is dull. Consumers are well supplied, 
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STEAM ENGINES. 


June 9th, 1909.—IMPROVEMENTS IN OR RELATING TO CON- 


24,851. 
Longdale-road, 


DENSERS, George William Amor, of 123, 
Thorntcn Heath, Surrey. 

This invention relates to condensers of! the kind wherein 
steam is condensed in coils or rows of pipes, and the invention 
has for its object to provide improved means for draining such 
pipes. According to this invention a arainage pipe is passed ver- 
tically through the several pipes of a coil, the said drainage pipes 
being ‘provided with drainage apertures at or near the bases of 
the several pipes. The drainage pipe, instead of being passed 
through the pipes, may be passed through the end connectors of 
the pipes or chambers which are disposed at the ends of the pipes 
for the purpose of collecting the water therefrom ; in the last- 
mentioned arrangement the drainage apertures in the pipes will 
be coincident or nearly so with the lowest part of the end con- 
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nectors or drainage chambers. The condenser is formed of a 
vertical coil of pipes A A with excentric corrugations and with a 
flat base ; B is the vertical drainage pipe passing vertically through 
the several pipes A A and having at or near the base of each pipe 
A drainage apertures C C through which the water of condensa- 
tion is drained away separately from each condenser pipe and con- 
veyed by the drainage pipe B to a discharge pipe E. Flanges 
such as H may be provided upon the condenser pipes where the 
drainage pipe passes therethrough, and these flanges may serve as 
a means for securing the whole series of condenser pipes one to the 
other by jointing the flange or flanges of the bottom branches of 
the one pipe with the upper flange or flanges of the branches on 
the pipe below. By erecting the drainage pipe first the several 
condenser pipes can be conveniently threaded thereon and the 
erection of the condenser is thus facilitated. The top right-hand 
engraving shows the invention applied to a condenser having plain 
pipes, whilst in the two engravings below this corrugated pipes 
are employed having a longitudinal drainage gutter along the 
base. Two other engravings are given.—/une 16t/, 1909. 


19,226. September 12th, 1908.—IMPROVEMENTS IN OR RELATING 
TO STEAM Traps, Holden and Brooke, Limited, and John 
Percy Shepherd, both of Sirius Works, West Gorton, in the 
City and County of Manchester. 

This invention relates to steam traps of the kind in which water 
of condensation, when accumulated to a sufficient extent, opens a 
discharge valve through the agency of a float, and it has for its 
object to improve the construction of such a trap. The trap 
casing A, cover B, and float C are conveniently circular in plan, 
and the central passage through the float is formed by suitably 


N? 19,226. N B 
LY 
RX 


\ 

















ZZ 














securing, preferably by welding, a tube D therein, which tube is 
extended downwardly and screw-threaded interna'ly to receive 
the externally screw-threaded upper plug-like portion F pertain- 
ing to the valve G. Slots L are formed in the wall of the tube D, 
which terminate at their lower ends, at a level coincident with the 
outer periphery of the top or upper surface of the plug F. The 
valve proper is formed by a central downwardly projecting exten- 
sion of a screw screwed into the plug F, and having conveniently 
a tapered lower erd adapted, under the steam pressure, nor- 
mally to seat itself upon the upper end of a bush K. and close a 
central discharge passage M extending therethrough, the said 
bush being secured in the bottom of the trap casing A to place the 
interior of the trap casing A in communication with the outlet H. 
M is the inlet pipe secured to the cover B and extending into the 
float tube, D N being holes at the top of the said tube M, whereby 
air is enabled to escape back through the trap into the steam pipe. 
—June 16th, 1909, 


19,625. September 18th, 1908.—IMPpROVEMENTS IN AND RELATING 
ro Stop VALVES, Robert Cockburn, of Cockburns, Limited, 
of Cardonald, near Glasgow, Engineer. 

This invention is a modification of or improvement on that 
described in the Specification of the Application for Letters Patent 





No, 4625 of 1908, and it has for its object to simplify the con- 
struction as hereinafter described. The engraving illustrates the 
application of the regulating device to a double-beat valve. As 
shown, the piston A connected to the main valve BB}, which is 
similar to that described in the said specification, is fitted loosely 
within the liner C, or the liner C may be loosely fitted to allow 
escape of steam or other pressure fluid to the outer side A! of the 
piston, or to a space D in the valve cover, and thus produce 
equilibrium in the piston A, so that normally the pressure on the 
difference of areas of the valves B and B!, if double beat, or the 
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pressure on the area of the valve, if single beat, serves to keep the 
main valve B B! open. The space I) in the valve cover com- 
municates with the atmosphere by a passage E fitted with a 
spring-loaded valve F, whose spindle F! is adapted to be actuated 
by a manually operated lever G pivoted at G'. On the spring- 
loaded valve being opened by means of the lever G, the steam or 
other pressure fluid acting on the outer side A‘ of the piston A 
is allowed to escape, and the internal pressure on the piston A 
forces the latter outward, and thereby closes the main valve. — 
June 16th, 1909, 


1644, January 22nd, 1909. IMPROVEMENTS IN GOVERNOR VALVES 
FOR STEAM ENGINES, Henry Halford Ison, Charles Frederick 
Ison, Emily Bertha Forsyth, and Letitia Elizabeth Ison, 
trading as J. and E. Ison, of Ashby-de-la-Zoach, in the 
County of Leicester, Engineers, and Clarence Walter Allsop, 
of Avenue-road, Ashby-de-la-Zouch. 

Referring to the engraving, A is the valve casing, which is pro- 
vided with a steam inlet A! and steam outlet A?, and formed with 
flanges or otherwise so constructed that it can be introduced into 
the length of a steam pipe, and B, C, are the outer and inner 
cylinders constituting the valve proper, the outer cylinder being 
fitted into a seat or socket-D in the transverse partition E. At F the 
holes formed in the cylinder B are shown, which are designed to be 
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more or less covered or uncovered by the lower end of the cylinder 
C, which slides in the cylinder B. Any suitable means may be 
provided for enabling the cyliader C to be moved by the governor, 
for instance, the spindle G, operated by the governor and passing 
through a stufting-box in the side of the casing, can be provided 
on the inner end with a lever H, the free end of which enters a 
slot L in the said cylinder C, so that when the spindle G is rotated 
to a greater or less extent, the desired movement of the cylinder 
C will be produced. The hole M in the cylinder C, through 
which the spindle G passes, is elongated, as shown, so as to allow 
of the movement of the said cylinder relatively with the spindle ; 
or, instead of operating the cylinder C as before described, the 
latter may have directly connected to it a rod K, as indicated in 
dotted lines in the figure, the rod being passed through a suitable 
stufting-box, not shown.—./une 16th, 1909. 


STEAM GENERATORS. 


2003. September 4th, 1908.—AN IMPROVED REGISTER OR DAMPER 
FOR REGULATING THE PASSAGE OF FURNACE GASES THROUGH 
THE STEAM SUPERHEATER OF WATER-TUBE BOILERS, Aigeie 
Schneider, of Le Creusot (Saone et Loire), in the Republic or 

jance, 

The present invention has for its object a register or damper 
constituted by movable shutters or blinds and serving to regulate 
the circulation of the hot gases passing through the nest of tubes 
of a superheater arranged between the water tubes of a water-tube 
boiler. ‘Ibe register or damper is constituted by movable shutters 
or blinds A! arranged in front—that is to say, onthe side corre- 
sponding to running with the chimney in front—of the superheating 
tubes of the superheater forming the object of another application 
fora patent. These shutters carry at their ends trunnions movable 
in two lateral supports B! and each of them is connected with a 
vertical rod C actuated by a lever D operated by a rod E termi- 
nating in the driver’s cab ; the apertare of the shutters can be 
regulated by means of notches provided at the end of this rod or 
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by means of a screw threaded rod provided with a band wheel, 
nut, orsome otherconvenient means not shownin thedrawing. 
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operation regulates the cross-sectional area available tur the 
passage of the hot gases passing through the nest of tubes of the 
superheater.—/une_16th, 1909. 


27,269. December 15th, 1908.—IMPROVEMENTS RELATING TO 
i. BoILers AND ECONOMISERS THEREFOR, John Thomas Nicol- 
son, of Nantyglyn, Marple, Chester. 
’ This invention relates to boilers of the internally-fired and 
cylindrical furnace and flue tube type, and of eccnomisers for use 
therewith. The object is to increase the power and efficiency. 
An essential feature of the invention is the provision of fines or 
ducts for the hot furnace gases, that are long and narrow in the 
sense that the ratio of 'ength to hydraulic mean depth, or the 
total heating surface to the cross sectional area, is not less than 
the minimum value 750to 1. The internal cylindrical furnace and 
tiue tube bas within it, as shown, the grate A!, the bridge B' (with 
an auxiliary air supp!y passage ('), the ecmbustion chamber D, 
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and the fire-clay plug E. External to the boiler and at the rear 
of the same are arranged an evaporator F, an economiser G, a suc- 
tion fan H, and an ash separating box K. The feed-pump L 
draws cold feed from a supply M, and forces same into the cold 
feed header N at the lower end of the economiser G through the 
nest of tubes in G, the hot feed header O, and thence either direct 
into the boiler by way of the pipes P P!, or into the header X and 
thence through the evaporator F to the boiler. The circulating 
pump R draws water from the boiler at S and forces it into the 
header X at the lower end of the evaporator F. Frem X the 
water is forced up through the nest of tubes in F to the top 
header T, and therce into the boiler by way of the aforesaid pipe 
P!, The discharges from the two pumps thus meet together, and 
they unitedly enter the boiler by the one internal pipe J, which is 
directed in an inclined manner as shown for the purpose of pro- 
moting circulation in the water area of the boiler. The by-pass 
flue way r leading direct to the chimney is for use when lighting 
up or when the fire is banked.—./une 16th, 1909. 


DYNAMOS AND MOTORS. 


13,743. June 29th, 1908.—IMPROVEMENTS IN OR RELATING TO 
DyNAMO ELECTRIC MACHINES, Alvin Alexander Pifer, of 10,303, 
Westchester-avenue, N. E.,and Charles Edward Frans A him, of 
614, Caxton-building, Cleveland, Ohio, U.S.A. 

The object of this invention is to provide means for regulating 
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the speed of eiectro motors. In the form of machine illustrated, 
the frame A of the motor supports four pole pieces B, the coils B! 
for which are ‘retained in position by brackets A' secured to the 
frame, At the inner extremity of each pole piece, next to the 


This 


secured to and supported by rotatable diamagnetic rings E E'. It 
will be noted that each shoe section is secured at one side to one 
ring, and guided by tongue and groove connection with the other 
ring. The alternate shoe sections are screwed to the same ring. 
and each ring is rotatably mounted in ways A? on the brackets A’ 
so that they can be shifted anenlarly and retained in proper posi- 
tion. The pole shoe sections differ from the single plates hitherto 
used in the art in that, whereas the single plates were con- 
structed to be moved between the armature and the pole of the 
magnet, the pole shoe sections are constructed so that they can- 
not move but half-way between, a construction which has advan- 
tages. Jt will be seen that movement of the rings and the pole 
shoe sections is absolutely independent of the pole pieces, since 
the rings and sections are not supported from or connected with 
and do not engage the pole cores in any manner. 
pose of shifting the rings, each of them is provided with a short 
segmental rack on the periphery. The method of shunting the 
lines of force is obvious.—J ne 16¢t/, 1909. 


WIRELESS TELEGRAPHY. 


12,140. June 4th, 1908.—IMPROVEMENTS IN AND RELATING TO 
WIRELESS TELEPHONY AND TELEGRAPHY, Alexander William 
Sharman, 4, Buckingham House, 111, Trinity-road, Upper 
Tooting. 

This invention relates to an improved method and means for 
effecting telephonic and telegraphic communication between two 
or more stations without the employment of any insulated wire or 
artificial electrical conductor connecting such stations, in which 
the energy is transmitted by earth or water conduction, the method 
of preducing momentary intense current impulses being by sud- 
denly interrupting a low-tension current tlowing between the ends 
of az inductance coil, such ends being also respectively connected 
to two or more separated earth or water contacts (the battery 
being excluded from the discharge circuit), whereby the ‘ extra 
current ” due to self-induction is utilised. The apparatus consists 
of a main electrical circuit, which includes a source of electrical 
energy, such as a battery of primary or secondary cells, an 
‘‘impulse or self-inductance coil,’ having a winding A and a 
current-controlling device or electro-variable element D or G, such 
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circuit being completed by a “signal switch key” C. The 
current-controlling device is shown in two forms, D end G, for 
telephany and telegraphy respective y. The ‘inductance or 
impulse coil” consists of a core or former E, containing iron. which 
should be in a finely divided or laminated state, wound with insu- 
lated wire of conducting material. For telephony, a microphonic 
contact D is used, preferably of the granular type, and of a high 
resistance, the switch K being in the drawn position. When the 
apparatus is used for telegraphy, the switch K is put over to the 
dotted position, and the current-controlling device G is used. This 
device G takes the form of an intermittent contact breaker, the 
said contacts being shunted by a condenser H. The ‘signal 
switch key ” C used is similar in general construction to a single- 
current Morse key used im line telegraphy, and is provided with 
electrical contacts so arranged that in its normal position the 
receiving device, usually a telephone J, is connected directly to 
the two terminals of the apparatus called ‘‘ impulse terminals.” 
When the key C is depressed the telephone J is antomatically 
disconnected. Tothe terminals L and K are connected the radia‘ - 
ing or distributing earth contact wires.—June 16th, 1909. 


SHIPS AND BOATS. 


21,152. October 7th, 1908 —IMPROVEMENTS IN AND RELATING TO 
THE ELECTRICAL PROPULSION OF SHIPS, Siemens Brothers, 
Dynamo Works, Limited, of York Mansion, York-street, 
Westminster; and Carl Arnold Bernard Daniel Koettgen, of 
Ceres, Sundridge-avenue, Bromley, Kent. 

This invention relates to means for varying the speed of ships’ pro- 

pellerselectrically. It is proposed to obtain a step-wise variation of 

the motor speed with a fixed generator speed by arranging either 
the generator or the motor or both in known manner so 
that they can be worked with a number of magnetic poles 
which can be varied at will. If, for example, a generator is used, 
the number of magnetic poles of which can be varied in the 
ratio of 1 to 2, it is possible to obtain from this generator, 
at some fixed speed, currents which have frequencies in the ratio 
of 1 to 2 according to the number of magnetic poles used, and 
consequently the motor driven by the generator will have a speed 
range in the ratio 1 to 2. If, in addition, the motor is designed in 
known manner so that its number of magnetic poles can be varied 
at will, which is possible, for example,‘in the case of induction 
motors by winding the stator with special windings, then it is 
possible to obtain a still greater range of speed of the propeller 
shaft. For example, if the number of poles in both generator and 
motor can be varied in the ratio of 1 to 2, it is possible to get a 
variation of speed on the propeller shaft varying in steps propor- 
tional to 1, 2 and 4. Instead of using motors with a variable 
number of magnetic poles, the same result can be obtained by 
using two or more motors each with a constant number of 
magnetic poles and by connecting the motors to the generators 
singly or by the well-known cascade system. A combination of 
the cascade system with motors having a variahle nymber of 





magnetic poles can also be used.— June 16th, 1909, 
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armature, are provided two pole-shoe sections D D! which are 
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923,491. Exptostve Enoing, &. W. Cogiee, Richmond, Vu , 
assignor to L Keizer, Bal imove, Md.—Filed May §/,, 
1908. Renewed Murch 20th, 1909. 

The patent is for an engine with a pair of cylinders having 
spaced peripheral flanges and formed in one. A closure plato 








held in peripheral grooves in the flanges encloses an exhaust 
chamber, the cylinders having ports from the explosion chamber 
to the exhaust chamber, and means formed with the cylinders tv 
separate the exhaust chamber into separate sections—one for eacli 


cylinder. There are tive claims. 
923,565. FLUIp-cLUTCH SPEED CONTROLLER AND POWER TRAN 


MITTER, R. H. Newcoml, Holyoke, Mass.—Filed March 7t/ 
1g 
This is a curious invention. The clutch consists of a number of 


interleaved discs very close together, one set on the driving, the 
other on the driven shaft. Into the spaces between the two a 
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liquid under pressure is admitted, and the friction of this liquid 
on the dises does the driving. Presumably a thick liquid with a 
high frictional coefficient would be employed. There are eight 
rather long claims. 


923,846. Process OF EXTRACTING NITROGEN From AIR, 0, 7’. 
Hurford, Chicago, Il.—Filed September 15th, 1906. 

The process consists in burning all the oxygen out of the air 

admitted toa furnace. The resulting mixture of CO. and nitrogen 





is subjected to sprays of lime water to neutralise the acid and 
condense the steam as shown. There are three claims. 








A sratemMentT of the general manager of the 
American Motor Car Manufacturers’ Association, which has been 
published recently, is to the effect that the advance of the auto- 
mobile industry in a decade has never been equalled by that of any 
other industry during asimilar period. In 18Y8 there were 25 firms 
making cars in the United States ; now there are 253, 100 of which 
turn out cars that are well known, and are factors in the market. 
The capital invested in the industry in 1898 was not more than 
2,000 dols. (£400,000), while now, with kindred trades, sales 
rooms, garages, &c., the capital invested is close to 200,000,000 
dols. (£40,000,000). | Eleven years ago there was not more than 
1200 cars in the country, while now the figures indicate that there 
are about 160,000 motor cars in the United States; as an examnle, 
there are 69,000 automobiles registered in New York State alone. 
Eleven years ago the production of the factories could not he 
calculated at more than 2 000,000 dols. (£400,000), while the out- 
put of self-propelled vehicles alone this year will not be less than 
130,000,000 dols. (£26,000,000) in value, and the value of accessories 





and parts will run into many millions more, 
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THE MANAGEMENT AND EQUIPMENT OF AN 
EXPERIMENTAL TANK. 
No. I. 

One of the marked features of modern industry 
perhaps the most marked—is an almost universal desire 
to obtain accurate scientific information regarding funda- 
mental facts. To blend knowledge so obtained with 
practical experience in such a way as to obtain the highest 
possible efficiency in production and the greatest success 
in new development, is the aim of all who wish to keep in 
the forefront of progress. In no branch, perhaps, is this 
more evident than in shipbuilding and engineering. 

The late Dr. Froude laid posterity under a heavy debt 
of gratitude when he conceived and carried into execu- 
tion his idea of obtaining, by means of experiments on a 
small scale, information regarding speed and power of 
ships. His work was approved by the British Admiralty, 
and resulted in the establishment of the first experimental 
tank on business lines. Froude’s work has become 
classical, and his methods have been closely followed 
wherever high-class shipbuilding is practised. No more 
complimentary statement can be made than to say, that 
for the speeds and powers with which he had to deal, his 
practice, in essentials, is still adequate. Modern develop- 
ments have been so rapid, that modification and expan- 
sion have become necessary and inevitable; but where 
elaboration has taken the place of simplicity, it has not 
always been accompanied with marked success. 

Ixperimental tanks may be regarded from two pointe 
of view. First as means of original research, and 
secondly as shipyard tools. If a tank be used solely for 
academic and research purposes, its management and 
arrangement will be somewhat different than if it is de- 
signed to serve the uses of a modern shipyard. As the 
latter case may be said to include the former, attention 
will be directed to this aspect of the case. Original 
research will always be demanded of such a tank to some 
extent, but the exigencies of immediate pressure, in a 
commercial concern, make the work so intermittent that 
the long-continued uninterrupted investigation necessary 
becomes almost impossible. 

The normal work of a tank may be conveniently 
classed in three broad groups :— 

(1) Designing of ship forms and propellers, with the 
manufacture and experimental terting of their models, 
made to scale. This includes recording and systematic 
docketing of all results obtained. 

(2) Carrying out of speed and power observations, 
stopping trials, &c., on trial trips of completed vessels, so 
that comparisons of E.H.P. and I.H.P. or Shaft H.P. 
may be obtained, and a complete analysis of the progres- 
sive trials made. 

(3) Estimating power and dimensions for new proposals 
from accumulated data, as a preliminary to actual test of 
a model if it be considered necessary to make one. 

The general arrangement of the plant should be made 
to subserve these three ends primarily. 

General arrangement of buildings.—It is presumed 
that models of ships are to be made of paraftin wax, and 
model propellers of an alloy in which tin, lead, and 
bismuth are blended in such proportions as to cool from 
the melted state without shrinkage. In hot climates it 
may be found necessary to use wood for ship models, 
but for moderate temperatures, paraffin is eminently 
suitable. It is practically non-absorbent of water, and 
so does not change weight when immersed for long 
periods. It melts at a comparatively low temperature, 
is easily cast, and can be worked by hand with ordinary 
joiners’ tools or cutting machinery. Small alterations 
may be made to models, and damages repaired by a 
method of “burning on.” The whole of the shavings 
during shaping, and finally the models after testing, go 
back to the melting-box, so that there is practically no 
waste of material. Most important of all, it lends 
itself to rapid handling, three days being sufficient 
to make'and test a model for power. 

In order to obtain the best arrangement of buildings, 
the first consideration must, of course, be the tank proper, 
or, as our American friends in Washington prefer to call 
it, the “basin.” A great deal depends on the determina- 
tion of design here. Certain things are essential, such as 
sufficient length to obtain a fairly long, steady run, and 
sufticient depth to be practically free of side and bottom 
effects on the resistance. There must be a free, un- 
interrupted water surface, not broken up by pillaring. 
The walls must be constructed to be water-tight, and to 
maintain their form under the water pressure, so that 
there shall be no deformation, except, perhaps, a little 
unavoidable settling. The point on which so much 
hinges is—How are the rails on which the towing 
apparatus runs to be situated? Are they to be hung from 
the roof girders, as in Dr. Froude’s original tank, or are 
they to be bedded upon the side walls, as in the second 
installation for the Admiralty at Haslar, and in all those 
subsequently put down, with two or three exceptions ? 

It must be borne in mind that the width of the water 
surface is at the least 20ft., and at the most nearly 45ft., as at 
Washington, which has a beach to dissipate wave energy. 
If it be considered essential, as it seems to be by those 
who are concerned in recent tank construction, to bed the 
rails on the top of the walls, how much does that plan 
involve? As will be seen, a considerable amount. 

First of all, the span of the moving carriage has to be 
something between 20ft. and 45ft.—suppose we say 30ft. 
For such a span it would seem almost imperative to use 
steel for construction. When Froude adopted the side 
wall rail system his span was only 20ft., and his carriage 
was constructed on the wooden box girder system. This 
gave him a weight of only 1} tons to accelerate, and was 
perfectly reasonable, although a wooden construction is 
open to criticism, where the atmosphere is so likely to be 
charged with moisture, and rigidity is desirable. When, 
however, those who fo'lowed him adopted a greater span, 
as at Berlin 34ft., Paris 32.8ft., Washington 44.6ft., «&c., 
the problem became a serious one. By general consent 
a steel construction was demanded, with the result that, 








in place of a wooden carriage weighing 1} tons, as 
Froude had, the Paris carriage weighs 25 tons and the 
Washington carriage 32 tons. Berlin compromised the 
matter by carrying the rails on side pillars rising out of 
the water from the bottom of the tank, and so obtained 
a carriage of only 19.8ft. span, weighing 13.5tons. This 
plan is reported to have proved unsatisfactory from want 
of rigidity of the rails, though there seems no good and 
sufficient reason why it should have done so if properly 
arranged. The pillars are, however, open to objection. 

Now, the rapid and complete acceleration of these 
weights to any desired uniformity of speed becomes a 
matter of some difficulty, hence we find the Paris tank 
fitted with 100 horse-power as against 18 horse-power 
which Froude used, to obtain the same maximum velocity. 
Washington requires 200 horse-power but obtains a greater 
velocity. Berlin uses 20 horse- power to accelerate a mass 
of 13.5 tons to a higher maximum velocity than Froude 
obtained with one-tenth of the weight and practically the 
same power. Obviously the rates of acceleration must 
be very different. The acceleration problem is a serious 
one, involving as it does the loss of running length due 
to the deceleration also, at the end of each run; and the 
liability to serious error of result, not immediately visible 
to inspection, on the diagram. 

We may take it for granted that the tank plant is to 
be electrically operated. In nearly all cases the carriage 
is driven by a motor, or motors, carried upon it and 
geared to the wheels. Now, in Dr. Froude’s original 
design the carriage was towed. by an endless wire rope, 
consequently the wear-and-tear of the wheels and rails 
was comparatively small. The wheels simply rolled on 
the rails, even when decelerating, for the brakes were not 
applied to the axles. Electrical methods make it easy to 
drive the carriage direct with motors carried upon it, but 
the fact must be faced, that the acceleration and decelera- 
tion of the weight has to be done through the friction of 
the wheels on the rails. If the weight be increased, and 
the power transmitted be correspondingly increased, we 
are sure to have considerable slip between the wheels and 
rails, especially if the drive be all accomplished on one 
pair of wheels. There may be consequently serious 
degradation of both surfaces. Means must be taken with 
a wide span to drive on both sides of the carriage, or 
there will be a tendency to rack at high speeds. These 
considerations make it a very moot point, indeed, whether 
or not itis desirable to place the rails on the side walls 
at all. It seems likely that substantial rails, suspended 
from strong roof girders designed to carry them by adjust- 
able supports, or similar rails carried upon reinforced con 
crete brackets springing from the side walls, would obviate 
a great part of the difficulty caused by large span, and 
would conceivably give a cushioning effect to the vibra- 
tions set up in many cases. 

The dimensions of the tank depend very much on the size 
of model intended for normal practice. For ordinary work 
12ft. is a handy length for a model, but for screw propeller 
work this is sometimes rather small. The amount of money 
available for the plant has to be considered also. A 
length of 400ft.—450ft., with a depth of 12ft.—14ft., and a 
width of 25ft.— 30ft., would suit all conditions likely to arise, 
if properly planned. 

Having settled on the design of the main building, the 
arrangement of the shops and offices can be proceeded 
with. ; 

Shops and offices.—It is convenient for rapid handling 
and adequate supervision to have all the secondary build- 
ings together at one end of the tank, the shops being 
arranged sequentially. The casting-room should be 
arranged so that the building of the model core, and pre- 
paration of sections for moulding ship models, may be 
carried on simultaneously with the moulding of the clay 
in the casting boxes. Lying parallel to these boxes, if 
possible, should be the shaping machine, coming next in 
order, and followed by the finishing room. An overhead 
railway should traverse the whole, so that the model may 
pass directly from one to the other, and finally to the 
weighing machine and the tank proper for testing. All 
these should be in one compartment with no dividing 
walls. 

The mechanics’ shop is better arranged separately, and, 
if possible, on a solid foundation, so that the lathes, 
milling machines, grinders, &c., may be bedded on con- 
crete for rigidity, and the noise of operation may not be 
pronounced in the adjoining offices. Stores must be 
provided for both joiners’ and mechanics’ departments. 

Assuming that electric traction be adopted, room must 
be apportioned for storage batteries, the motor generator 
and switchboard, or for the particular generating plant that 
may be settled on. This will be referred to again. 

The offices should be two or three in number: (1) A 
superintendent’s room, with the usual appointments of a 
supervisory office; (2) drawing-office, where design work, 
plotting of results, calculations, &c., may be done; (3) 
tracing office in which analysis of diagrams, ruling of 
section paper for plotting, tracing of results, and general 
clerical work of a kind suitable for tracers may be con- 
veniently carried on. There should be in addition a smal! 
record office and stationery store. 

Provision must be made for ventilating the buildings 
and heating them during the winter months, because 
wide fluctuations of temperature cause deposits of mois- 
ture on the whole of the interior which are very objec- 
tionable. 

The staff—The number of persons on the staff of a 
tank is naturally in proportion to the scope and amount 
of the work expected of it. It should be large enough to 
meet all general requirements, and also to cope with any 
special press of work which may be needed in the shortest 
possible time. The superintendent should be a naval 
architect of experience, and should dea! at first hand with 
all problems set for solution, make estimates of power, 
dimensions of propellers, «c., fixing and directing the 
general procedure to be adopted. He should have an 
assistant to consult with him and check his figures, 
relieve him of the personal direction of the drawing and 
tracing stafis, and see that the work decided upon is effi- 





ciently carried out. The drawing-oflice staff should be 
trained to operate the dynamometric apparatus, make 
observations, take records and speeds on ship trials, get 
out drawings for new ship forms or propeller designs, and 
make the necessary calculations for placing all the in- 
formation on record in a permanent and easily applied 
form. The tracers should also be specially trained to do 
as much of the above as can conveniently be reduced to 
a system, make tracings, rule section paper by machine 
for plotting curves, analyse all diagrams of resistance, 
thrust, turning force, &c., make duplicates, and do élerical 
work generally. 

One or two joiners undertake the making of the ship 
models and any woodwork necessary, and a copple of 
labourers do the rough moulding of the clay fot therr, 
keep the premises clean, the surface of the water 
skimmed, «ec. The number of mechanicians or instru- 
ment makers depends altogether on the demand made of 
them, and will in a large modern shipyard be found to be 
a fluctuating quantity if other than model propeller mak- 
ing and maintenance of apparatus be asked of them. At 
the present time, with the developments of turbine 
machinery and high speeds generally, the problems to be 
solved by experiment become increasingly difficult, and 
instruments which sufficed for the original tasks set them 
have to be remodelled or re-designed. If this work be 
done by the staff—and it is usually better done when 
under continual supervision—the mechanics’ shop must 
be manned by thoroughly good men, equipped with tools 
which allow of great precision being attained. 

The instruments and maclhinery.—These may be 
separated into two broad groups—(1) Those which apper- 
tain to the actual manufacture and testing of models of 
ships and propellers. (2) Those which are used for 
obtaining records of performance and behaviour of full 
sized ships on trial. Taking the first group as that 
belonging properly to an experimental tank, whether it 
be regarded as a means of research or as a shipyard tool, 
we can conveniently make a further subdivision, i.e., 
(1) making and testing of ship models, and (2) making 
and testing of propeller models. Testing of these is, of 
course, done both independently and in combination, as 
may be required for analytical or synthetical treatment 
of the problems being dealt with. 

Making of ship models.—As has been stated above, 
the normal material for use in this case is paraffin wax. 
Provision has to made for melting and cleaning the wax. 
The melting boxes should be arranged at different 
levels, and are either two or three in number. Melting 
may be accomplished by any convenient source of heat ; 
but steam coils, made of tinned copper, are as 
goodas any. The top box has an outlet with a skimmer 
so arranged that the contents of the box may be drawn 
off at any level. When re-melting old paraffin models or 
paraffin shavings from cutting and finishing, there is 
unavoidably an admixture of foreign matter in the 
parafiin, which must be separated out. Water is run 
into the top box and heated by the coil. Paraffinis then 
added and melted. The melted paraffin floats on the top 
of the water, and the foreign matter either sinks io the 
bottom or floats as a scum. The scum having been 
removed, it only remains to use the skimmer in such a 
way as to allow the clean parafiin to gravitate to the 
lower boxes. The operation is repeated until enough 
parafiin is melted to allow of casting the model. The 
lowest box must, of course, be at a higher level than the 
casting trough, so that the wax may reach its final 
destination by means of gravity. Great care must be 
taken to prevent admixture of water with the parafiin, 
either from the washing-box when skimming, or by 
leakage from the steam coils in the lower boxes. Should 
any considerable amount of water be run into the casting 
trough, a sound casting will not be obtained, although 
provision should be made at the bottom of the mould to 
deal with a small amount. 

The casting trough.—In a shipyard, economy of time 
will often be obtained by having two casting troughs. 
They may be made of wood or cast iron. The latter 
material is much to be preferred. It is convenient to fit 
substantial wooden rims to them, which should be 
accurately levelled, and upon which the necessary marks 
for fixing the position of the model beams, «c., may be 
permanently placed. The material used for the mould is 
china clay. The casting is an open one. Moulding 
sections made by the joiners are supplied to labourers, 
who mould the clay by them, only an approximation to 
the final model form being needed for the matrix. 
Simultaneously with this, a core made up of smaller 
sections, connected by open lath work, and covered with 
a linen cloth smeared with soft clay, is being constructed. 
The core being fixed in the clay mould, hot paraffin is run 
between them, the pressure on the sides of the core from 
the head of paraffin being balanced by the pressure of 
water run into the inside of the core. Allowance is made 
for the different densities of the two liquids, giving 
preference to the paraffin, so that if there be any leakage, 
it will be of paraffin into the water, and not water into 
the paratiin. A feeder is provided to make up shrinkage, 
which goes on for several hours. When the model has 
cooled, the core is removed, and the top faired off, either 
by a hand tool similar to a plane, working from the level 
top of the trough as a base; or if preferred, by an electric 
cutter guided from the same base. Beams are now fixed 
across the model, having holes in the centres of them; 
these are so spaced as to fit accurately two pins on the 
table of the cutting or shaping machine. 

The shaping or cutting machine.—There is room for 
diversity of construction in this machine. Those in opera- 
tion at different tanks at the present time vary a good deal 
in detail, but in essentials they are all similar. Briefly, ti e 
machine consists of a table upon which the model rests 
keel upwards, being held in position by two pins on the 
table, which are so placed as to fit the two holes in the 
centres of the model beams. This table is levei, and ad- 
justable by connected screw gear to any desired height. 
It is mounted upon wheels which run upon carefully 
levelled rails, laid in the direction of its length and tle 
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length of the model uponit. When the table is traversed 
over the rails by the gear provided for the purpose, the 
model is made to pass between two rapidly revolving 
cutters driven by electric motors. These cutters are 
carried upon a rigidly constructed transverse framework 
spanning the table and rails, and allowing of a transverse 
symmetrical motion of the cutters from the centre line of 
the table. The operator, usually one of the joiners, con- 
trols this transverse motion of the cutters by watching a 
tracing curve or “ feeler’’ under which a drawing of the 
model is made to pass. 

The drawing board fits accurately a cast irou frame 
having a machine cut rack, and pinion for traversing. 
Drawn upon it is the contour of the limes which it is 
desired to reproduce upon the model. The gear which 
traverses the table actuates the rack and pinion of the 
drawing board frame, and traverses it in the same direc- 
tion, but at a speed bearing the same proportion to the 
speed of the table as the length of the drawing bears to 
the length of the model. The feeler is a piece of glass 
upon which a semi-ellipse is drawn whose axes bear the 
same relation to the diameter of cutters as the drawing 
bears to the model. Of course, where the length and 
breadth scales of the drawing are the same, the curve is a 
circle and not an ellipse. The movementof this “feeler ” 
governs that of the cutters by means of a lever whose 
fulcrum is a roller which may be so adjusted as to divide 
the lever in the proportion of the breadth of the drawing 
to the breadth of the required model. It will thus be 
seen that when the table and drawing are being traversed, 
and the operator by a hand wheel keeps the elliptical 
“feeler” always tangential to the curve he desires to 
copy, the cutters must of necessity cut a corresponding 
curve on the matrix which is to form the model. 

This operation is repeated for as many different water 
lines as it has been thought necessary to put upon the 
drawing, the table being set, before each cut, to the cor- 
responding height from the keel line. This setting is 
done from a prepared scale attached to the table, over 
which a pointer indicates the desired positions. 

There is obviously room for variation of design here, 
while adhering to general principles. For instance, the 
cutters, instead of being driven by bands from an electric 
motor on the top of the transverse frame, may be driven 
by separate motors directly on the cutter spindles. The 
table may be kept a constant height above the rails, 
while the cutters are raised or lowered to the required 
heights by means of screwed spindles. The table may 
be traversed by hand wheel and gearing, or piano wire 
drive as in Froude’s original, or it may be driven hydrau- 
lically or electrically, and controlled by the foot of the 
same operator who guides the “feeler” over the lines onthe 
drawing board. The drawing board may be arranged 
vertically or horizontally. In fact, most of the variations 
have been made in one or other of the existing machines. 
Only experience can prove which is the best combination 
in practice. It may be fairly asserted, however, that sym- 
plicity of construction should be always striven for 
where no sacrifice of accuracy is involved. The gain 
which may be made by substituting a power drive for the 
table and drawing board, instead of a hand drive, is very 
problematical. The time taken to cut the lines of an 
ordinary model with the machine is about one hour, 
where one man controls the tracer and cutters and an 
assistant traverses the table. Supposing the operator 
could cut the model in the same time, when controlling 
both motions, which is doubtful, the saving would be very 
small, because the time of cutting is a small proportion of 
the whole time taken to make the model. 

A modification of this machine has been made at the 
Washington Tank. The lines cut on the model are trans 
verse sections instead of horizontal water lines, and the 
cutters copy their motion from prepared sections and a 
follower. It is doubtful whether this method is an 
improvement upon the usual form; it was designed for 
use with wooden models. 

Finishing the model.—After the model has been 
machine cut, it is finished by hand tools, then carefully 
scraped, and polished with sponge cloths. If the excres- 
cences for carrying propeller shafts in the ship are to be 
reproduced on the model, this is usually done after the 
model has been tested for resistance in the naked condi- 
tion. Careful measurements of depth and breadth are 
now made, and the model is accurately weighed and 
placed in the water. Ballast having been added to pro- 
duce the correct displacement, a test is made to see that 
the draught and displacement correspond. Needle 
trimmers are arranged to break the water surface from 
below, when the draught is correct. The model is then 
placed ander the dynamometer carriage. 





SOLUTION OF FLIGHT PROBLEMS BY 
GRAPHICAL METHODS. 
By M. P. LOGAN, 


Ir often seems as if full use was not made of the ex- 
periments carried out by many whose results have been 
from time to time published in various journals interested 
in aéronautics. The cause appears to be a lack of a method 
sufficiently simple and clear. It is in this article that the 
author has developed such a method which he thinks 
will be of value to the designers and engineers. 

The following are two problems that have been dealt 
with:— 

Problem (1) Horizontal flight. 
Problem (2) Rising and falling flight. 
The conditions assumed for the development are 
namely : 
(1) That the air is motionless. 
(2) That flight takes place at a uniform velocity. 
(83) That the machine—aéroplane—is in stable 
equilibrium; that is to say, the forces meet in a 
point, and have a resultant zero. 





PROBLEM 1. 


Fig. 1 represents an aéroplane or flying machine, or 
aérocurve, moving at a velocity V on a horizontal path 
OY, acted upon by the forces P, T, W, where P is the 
resultant pressure produced by the movement of the aéro- 
curve through the air; T is the thrust of the screw or 
other means of propulsion, which force is supposed to 
have the same direction as the flight path; W is the 
weight of the machine or aérocurve, plus the extra weight 
carried; Land D are components of the resultant pres- 
sure P, viz.:— 

D the drift, the force in the direction of the flight, and 
L the lift at right angles to that direction. 

For condition (3) to be true it is necessary that L = W, 


Direction of Fiight 


Tue Excinetr 


chosen; for simplicity’s sake it has been thought advigs. 
able to choose such a scale that the ordinate X Y repre. 
sents the weight of the machine complete, the velocity 
necessary for this condition being V, , obtained from the 
equation 


; i 
Vo = / , wh 90°) = 1, 
Ka xX S x ¢ (90°) ciel ecull : 


It is clear that this velocity will not support the machine as 
the lift is insufficient at any angle at which the aérocurve 
is placed ; however, if the velocity be increased from \ . to 
Vi, so that a lift is obtained, it will be found that there 
are two angles at which the aérocurve has a lift equal to 
the weight of the machine. To obtain these values in. 
crease the ordinates of the lift and drift curves in the 
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Fig. 1 


D = T, i.e., lift always to be equal to the weight of the 
machine ; drift always to be equal to the thrust of propul- 
sion. The angle a, the angle of attack made by the chord 
of the aérocurve with the horizontal. 

Suppose Fig. 2 represents the curve found by actual 
experiment on an aérocurve,* the ordinates representing 
the lift and drift at constant velocity in units of force, and 
the abscissie the angles of attack made by the chord of 
the aérocurve with the horizontal or direction of motion 
of the aérocurve or flying machine; these curves can be 
expressed algebraically as follows :— 

Lift in lbs. L = Kk; x S x V? x f (2) 
Drift in lbs. D = ku X S & V? X 9 (a) 
Where S = surface of the aérocurve in square feet. 
K; and K, + = experimental coefficients. 
V = velocity of aérocurve or flying machine in 
miles per hour. 
And ¢ (a), f (a) = functions of the angle of attack. 






=. “Va 
ratio (VY. = i. 
and D’, and then the points A’ B’, where the horizontal 
line Y Y cuts the lift curve, give those two angles a, = 21, 
and a, = 29*,for which the above condition, lift equals weight, 
is satisfied. These angles should then be plotted against 


25, which gives the dotted curves I/ 


bo 


the ratio f = 1.12. A series of points could thus be 


obtained, only the continual drawing of new curves would 
become too laborious; therefore the method employed 
here to obviate such tediousness is, instead of keeping 
the same scale, to decrease it in the ratio of 

1 1 = 0.8 = 


V, \? 
Ga * (\ 


25 
The lift equal to the weight will now not be represented 
by the horizontal line Y Y, but by a new horizontal Y, Y,. 
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Fig. 2 
For horizontal flight it is apparent that the lift must). |. x a = Vo y’ z : : or 
keep constant and equal to the weight of the machine W, in which . a (v. = 0.8; the points where thi 


and can therefore be written— 
W=K, x 8 x V? x f (a) = constant; 


° a/ W yo 
or V = = 2 
hy XS Xf (a) f (a) 


which can be represented by a curve. Fig. 3 shows this 
curve. 

The following is the method of obtaining the curve 
graphically :— 

Curves Fig. 2 Land D show the lift and drift at any 


desired scale, provided that the velocity is suitably | 





* The curves given in Fg 2 are actual test curves taken from the 
figures given in the Scien tific Am-rican Supplement, November 14th, 
198, payes 338 and 309, curve Cj», Tables I. and II, on an aérccurve 


with a circular arch of 1 in 12. ; Es 
+ (K,, = 0.0334) as deduced from Scientific American, November 14th, 


19-8, for the curve considered in this article. 


line cuts the original curve L will give the same angles 
as the dotted line gave. In this way the curve, I'ig. 5, 


by taking various scales proportional to ( Lf ); can be 
plotted out. 
For simplicity of working it is advisable to plot another 
curve, Fig. 2, curve V, the abscissw being the ratic y 
, X Y ? 
and the ordinates \; <9 To obtain the values of the 
Vo 
angle of attack and the velocity ratio V/V, , draw a } er- 


pendicular from any point Z» until it cuts the curve V in 
the point Y.; draw a horizontal Y. Yo, until this line cuts 
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the curve Lin A, and B,; then from the two points of 
intersection drop perpendiculars A, a1, B, o,; these 
yalues of the angles a, and a, will indicate the angles 
of attack corresponding to that velocity ratio indicated at 
y,,; the curve Fig. 3 has thus been obtained. 

The principal fact that can be deduced from this curve 
is that by changing the angle of the aérocurve one can 
increase or decrease the velocity of the machine. At the 
angle for this particular aérocurve of about 25° the mini- 
ium velocity occurs; it might be remarked that this 
angle by no means is the best angle to fly at, as it will be 
seen hereafter. 

Drift or thrust.—In Fig. 4 have been plotted the curves 
of drift against angles of attack, curve D, and also horse- 
power against angles of attack, curve H P. To obtain 
these curves, consider in Fig. 2 the value B, a, equal to 
the weight at the angle a, and at a certain scale to 
which there is a corresponding velocity V,; now a, Ba 
vives the drift at the same scale and 


a, Ba _ Drift Drift _ 'D 
a B, Lift Weight  W 
Drift D = % 4 x W; 
an 


therefore the drift in lbs. at any angle if W is introduced 
in lbs. can be obtained; however, to make the curves 
I 
V 
angle of attack, and is shown in Fig. 4. 
ID D 
D, W 


5. D : 
more general, the ratio y has been plotted against the 


has been called the drift ratio. 
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Fig. 3 


Horse-power.—The horse-power necessary to drive the 
machine is obtained from the fact that 
Power = force times velocity. 
uP «2 =< HLP. in horse-power. 
370 
F in lbs. 
V in miles per hour. 
At the velocity V, we have a certain drift D,, but D, 
has been made equal to W, the equation can therefore 
be written as follows :— 


D. x V._ Wx Vo 


HP, = a : 
875 B75 
dividing each side of the equation by H P,,. 
HP 2 ey: = OHO. x av staat D : V 
He, 375 Weve! WV 
: - has here been called the horse-power ratio, in the 


curve Fig. 4. z ; has been plotted out against the 
angles of attack a. To obtain these values at a certain 
angle a,, Fig. 4, the drift ratio D/W has been taken and 
multiplied by the corresponding velocity ratio at the same 
angle a,, Fig. 3, the product giving the horse-power 
ratio required ; by a series of points the curve has thus 
been obtained. It has one asymptote atthe angle 90 deg., 
and probably another at the angle of 5 deg. 

The minimum drift occurs at an angle of 2.5 deg., but 
not so with the horse-power, which occurs at an angle of 
5 deg. It should be noted that neither of these angles 
corresponds even nearly to the angle of minimum velocity 
25 deg., for here the horse-power is about 120 per cent. 
more than the minimum horse-power; the velocity, on 





the other hand, is 40 per cent. greater at minimum horse- 
power. 

These facts are remarkable, insomuch that Professor 
Langley foretold them by practical experiment many 
years ago. 

Fig. 5 shows curves that have been constructed from 
curves in Fig. 8 and Fig. 4, the variable a having been 
eliminated. They are horse-power against velocity 


ratio and drift against velocity ratio. These curves 


show very adequately that within certain limits the velo- 





Asymptote 


Ratio D ’ a 
i. 


—* Asymptote 
HP 
H Rcosy 





Ratio 2%! For re 
Ww 
a 2 ae 


UJ 
Weosy 


> 


Ratio «1 Fary=0 


Rati 





/ 


08 


Ral oMPei For 9 lig? 
—- 1 — «7510 




















06 
+08 
04 
Loe 
02 
re Kx | 
LAL] _|L rating Flight [angle of Attack, OL Ses = faa 
|x _llHorizontad Flight Arigles bF Attacka O7=O0X 
~ an ie J 
| Tr wT | | 
i is | 
he te ot hoz | 
| | — | 
| || | | ~ LO | | | 
| | ~~! | | 
ii | ot | 
Lad | |) = | 
-51X yo" _20° 30° _|\40° ‘50° 60° i70° \g0° OS = NR 
025°5° Rising Flight Angles of Attack M% Gels 
Fig. 4 
city can be varied considerably, i., 15 per cent. 


above and below the speed for minimum horse-power, 
with very little change in the power needed; the change 
of speed being effected by simply changing the angles of 
the planes. The Wright Brothers have adopted a similar 
method by the deformation of their blades, which has 
very much the same effect. 


ProBLeM II.—Risinc aND FAaLuinG FuicuHt. 


This case is the generalisation of Case No. 1, horizon- 
tal flight. 
a = as before, the angle of attack, 7.c., angle the cord 
makes with the line of flight O Y, Fig. 6. 
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Considering the conditions necessary for uniform stable 
flight, viz.:— 

Wesy=L+Tamnée ... @ 

Wasiny=Tcos?—D ... (FF 
These equations, by the introduction of the extra term 
in (1)' T sin 9, complicate the method considerably, as 
T sin @ is a variable, the whole simplicity of the construc- 
tion being due to the fact that lift is a constant; how- 
ever, the author has deduced a way out of the difficulty, 
but it is not his intention to give the demonstration of 
it in this present article. 
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Therefore to simplify these equations the force of pro- 
pulsion is supposed to lie in the direction of flight. 


6=0 , sn?=0 , cos?=1, 
the equations become 
W cosy = L Be eclcd a te: fe AE 


Wsiny+D=T..... (4)’ 

Consider again Fig. 2, instead of taking the scale such 
that X Y equals the weight of the machine, suppose it 
equal to weight of machine times cos y, 1.¢.. X Y 
= W cos y = W_, then curves Fig. 3 and Fig. 4 remain 
the same as before, only the scale has changed in propor- 
tion to ‘ 
cos Y 

In Fig. 4 the ordinates from the abscissw line X X do 
not represent the total force opposing the thrust, but only 





Fig. 6 


= the angle the line of flight makes with the 


Y 
horizontal. 

@ = the angle the direction of thrust makes with the 
line of flight. 

P = as before, the total pressure or force produced 


by the speed V. 
L = the lift, 7.e., force vertical to the line of flight. 
T = thrust of propulsion. 
W = weight of the machine, 


the drift component; to this has to be added a certain 
quantity W sin y, the weight component, the total thrust 
being given in equation (4)'. Writing again equation 
(4)' and dividing by the value W cos 7, it becomes 
T W sin y D D 
| ——_——_- = -—..- ~ $$$ _ == —____ _ te 5 A 
Wecosy Weosy - Weosy W cosy | a 





The component is represented by the curve 
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already given—Fig. 4—the abscissw being along the line 
X\ X. Adding on a quantity tan y = constant, to the 
ordinates, the final curve is obtained, the absciss line 
D, 
W cos 
along the ordinate line, which passes through the 
a = 90° point. 
Similarly to the construction in Problem I., the horse- 
power curve—here drawn for y = 11}° tany = 0°2— 
can be deduced from the curve D—Fig. 4—at the new 
scale and curve from Fig. 3, it is shown by the curve 
H P, y = 113°. 
An interesting point to be noted here is that the angle 
of minimum H.P. has changed from 5° to 11°, this 
angle of minimum horse-power depends therefore on 
what angle the machine is desired to rise at or fall at. 
The curve H P y = 11}°—Fig. 5—has been worked 
out to show the variation of the horse-power with the 
velocity ratio ; the same remarks that were made on the 
corresponding curve in Problem I. apply equally to this 
case, 
Example.—A calculation has been made to demon- 
strate the use to which such curves can be put, the 
example in question having approximately the same values 
as the Wright Brothers’ machine, i.c., 
Supporting surface == 540 sq. ft. 
Weight 900 lb. 


being X, X,, the scale 1 being indicated 


HORIZONTAL FLIGHT, 
calculate V, and H P,. 
900 


First 


exclusively for the building of the Diesel oil engine in its 
Mr. Charles Day, the managing director of the company, 


the services of an architect only being necessary to fill in 


cally unlimited space were placed at Mr. Day’s disposal, 
he has not erred on the side of extravagance, either in 


by the firm of Mirrlees, Bickerton, and Day, Limited, | 


various types, and its chief features are due entirely to | 


the details of the plans, and to take out the quantities of | 
materials employed. Although ample capital and practi- | 








Turning our attention first to the offices, it will be seen 
from the plan—Fig. 1—that the entrance is at the 
western end, as is also the workpeople’s entrance and 
exit door. Between the two is the time-office, which is 
glazed all round to give a full view of both passages at 
all times to the timekeeper. As these are the only 
means of ingress or egress for the whole of the works, 
we have here one important point in economical manage. 
ment. Turning to the right on entering the office build- 
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Vo = A/ = 22.1 miles per hour 
V 0.0034 x 540 I ‘ 
i 900 x 22.1 .. geomet — —_— 
HP, = eet = 53 horse-power. 
viv et baad | a ae 
. ° . . \ ‘ 
(1) Minimum velocity.—To tind this look up the curve ~ ve — 
Fig. 3, the velocity ratio = scsccal ty i Ue r me t + “ oon 
Since V min _ 1.1 V min = 1.1 V, miles per hour [ +s" — ss oe ile [ 7 
on vy. = 1. = 1. 0 Ss} our. . | 4 4 4 Ha a * b 
=11x22.1 , , Sc a rn ne re i oro T \ pees 
Vmin=24.3 , «4 4» ch mie) demas aint: Ree eR SR We SEES | ae 4 
. we ; : s | | 
The horse-power necessary for minimum velocity will ae | 
ci 5. A ae ae = a 
be found by taking the H.P. ratio i from curve HP —_ aa | , a | *— ‘ai 
HP Ser Weer! een Bee Pee | | 3 a | 
* ; we wie Ss mn ats | ecaak Re 
Fig. 4, for the angle 25 deg., which is a ie 0.43. ees id I t a Ke 
H P = 0.43 x 53 = 22.8 horse-power. ' 
| } Race Roan if 
> 4 | . 
(2) Minimum horse-power ratio is HI — = 0.2. aie aca aca a == $= + oo fea — 
£ “Tue Excinrer Swain S 
H P min = 0.2 53 = 10.6 horse-power, the corre- she 
he et Poe Fig. i-MIRRLEES, BICKERTON, AND DAY'S WORKS AT HAZEL GROVE 
sponding velocity can be obtained from Fig. 3, = 1.51. 


V = 1.51 X 22.1 = 33.3 miles per hour. 
Risine Fuicur. 
In this example the y = 114°. 


cos y = 0.955, siny = 0.191, tan y = 0.2. 
: ‘ 
v= a san sa” 22.7 miles per hour. 
ae = = x 38.4 54.5 horse-power. 
375 
(1) Minimum velocity, na =1.1. 
V min = 1.1 Xx 22.7 - 25 miles an hour. 
The horse-power necessary for minimum velocity, 
ba 0.7. V =0.7 x 54.5 = 39 horse-power. 
(2) Minimum horse-power ata = 10°. 
a - 0.6. HPmin=0.6 x 54.5 = 32.7 horse-power. 
Corresponding velocity, 
~ = 1.52. V=1.52 x 22.7 = 34.5 miles an hour. 


A remark should here be made, namely, that the speed 
which varies very little for an angle of 1 in 5 or 11} 
corresponds very approximately to that obtained by the 
Wright Brothers machine; on the other hand, the rated 
horse-power of their motor is only 24, which means, 
firstly, either the machine cannot rise at a very steep 
angle on account of its lack of horse-power ; or secondly, 
the motor is probably able to give a considerable over- 
load. 

From these curves can be drawn the facts that, 
firstly, in designing a machine the rated horse-power is 
dependent upon what angle the machine is desired to 
rise at; secondly, the balance of the machine should be 
such that at horizontal flight the angle of the chord 
should be about the angle for minimum horse-power. 








A NEW OIL ENGINE WORKS. 


A NEW and important engineering works has recently 
sprung into existence on a plot of land adjoining the 
Midland Railway Company’s system at Hazel Grove, 
near Stockport, and within about 84 miles of Manchester, 
which claims to be the chief centre of the internal com- 
bustion engine industry. Regular travellers by the 
Midland line must have remarked the speed with which 
the building operations were brought to completion, a 
little over twelve months only elapsing between the 
cutting of the first sod on a virgin piece of land and the 
opening of the shops. The factory has been erected 





The horse-power indicated does not represent the brake horse-pov er 
of the motor, to obtain which the H.P. calculated should be divided 
by the efficiency. 


point of size or ornamentation, preferring rather to 
provide buildings complete in themselves which are 
capable of dealing with present requirements without 
losing sight of the possibilities of future extensions 
should the growth of the business demand them. Although 
of a permanent and substantial nature, the works and 
offices are entirely devoid of ornate display and elaborate 
decorations, which, although pleasing to the eye, yield 
nothing to the general efficiency of the works as a whole. 
The company has acquired 18 acres of ground, but 
only a comparatively small part of this space has as yet 


been covered. The buildings so far erected include a 
complete range of offices and a main block of workshops 
200ft. long. The latter, divided into two longitudinal 
bays, each 50ft. wide, and five transverse bays 25ft. long. 
The latter have saw-tooth roofs with north lights, and 
the 50ft. bays have span roofs, with the eastern half | 
glazed. All the glazing is done with wired glass. There 
is also a light and roomy power-house, pattern makers’ 
shop and pattern stores, the latter being isolated from 
the main buildings, a workmen’s dining-room, and fire- 
proof book safe and drawing store. 











ing we come to the waiting-room, Admiralty inspectors’ 
room, cashier’s-office, and the general office. Beyond the 
general office is the workmen’s dining room, which will 
ultimately be absorbed into the oftices with the antici- 
pated extension of the works. Out of the general office 
a passage leads to the bottom room in a rectangular 
tower. This tower is quite separate from the main 
buildings, and is secured by fire-resisting doors. In this 
room the store of books is kept. On the first floor are 
the {board room, chief clerks’ office, assistant managers’ 
oflice, typists’ room, drawing, tracing, and photo-printing 





Fig. 2—MACHINES FOR BORING AND FACING ENGINE COLUMNS 


room, and draughtsmen and foremen’s dining room. 
From the drawing-oflice access is obtained by means of a 
fire-proof door and passage to the drawing store, which is 
situated above the book safe in the tower alluded to above. 
The drawing-office is well lighted and equipped, and has 
an unbroken view from end to end. When neces- 
sity arises for its extension, it will only be required to 
remove the partition separating the office from the fore- 
men’s dining room. The buildings are of red brick with 
stone facings. 

Access to the works from the offices is obtained by 
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another door adjacent to the time-oflice. On entering, 
the visitor is confronted with the two 50ft. bays, one of 
which is reserved for erecting and testing purposes, and 
the other for heavy machine tools. The other trans- 
verse bays are used as follows :—Fitting shop, tool-room, 
and machine shop. A line of rails direct from a siding on 
the Midland Railway runs well into the building and 
right up to the stores, which are arranged across the 
whole width of the shops. Each of the 50ft. bays is 
served by overhead electric travelling cranes, one of 
20 tons and the other of 10 tons capacity. These were 
made by Mr. Joseph Adamson, Hyde. The alternate 
small bays are served by Royce’s 2-ton overhead electric 
cranes. In the intervening bays the countershafts and 
pulleys for driving the machine tools are placed. All the 
line shafts are operated by electric motors made by 
Lawrence, Scott and Co., Limited, Norwich. These are 
controlled by means of Brookburst electric starters, 
which effectually prevent the load being thrown on too 
suddenly. 

The machine tools in use include radial drills by Asquiths, 
boring machines by Richards, large lathes by Dean, Smith 
and Grace, small lathes by Clark’s Machine Tool Com- 
pany, Luton, Cincinnati milling machines, Herbert's 
semi-automatics, cam-milling machines by Heap and Co., 
Limited, grinding machines by the Brown and Sharpe 
Company, two spindle boring machines by Webster and 
Kennett, and special horizontal boring and facing 
machines by John Holroyd and Co., Limited, of Miln- 
row, for dealing with engine columns. These machines 
have been built to Mr. Day’s own requirements. A pair 
of them is clearly shown in Fig. 2. The two headstocks 
are mounted on a common box bed-plate, to which the 
floor plates are bolted. The spindle sleeves carry large 
worm wheels driven by steel worms from a four-step cone 
pulley, taking a 6in. belt, and have excentric back gear. 
The worms run in oil baths. The sleeves are bored to 
take a 9in. spindle, and are flanged at the front end to 
receive facing heads capable of facing up to Tin. diameter. 
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3 "Centrifugal Pump end Motor. 
Fig. 3—ELECTRICAL PUMP 


The spindle is driven by two keys, and has a traverse of 
5ft., by means of a carriage sliding on a bracket bolted 
to the back of the headstock. Tne carriage has quick 
hand motion by rack and pinion, and slow hand feed by 
worm and worm wheel on the rack pinion shaft. Six 
power feeds, ranging from ,},;in. to 43in. per revolution in 
either direction, are provided by a J-speed gear box and 
a pair of interchangeable wheels. To take the thrust of 
the spindle, ball bearings are provided, and all the feed 
gear wheels are of steel. The boring bars are secured to 
the spindle by taper socket and cotters, the outer end of 
each bar being also bored taper to allow of the insertion 
of an extension bar. The machine weighs about 25 tons, 
and occupies 30ft. by 20ft. of floor space. It will bore 
holes from 12in. to 48in. diameter, and the spindle speeds | 
range between 1.48 and 18.13 revolutions per nunute. 
The back gear ratio is 4: 1, and the ratio of the worm 
gear 19.3 +0 1, the countershatt speed being 200 revolu- 
tions per minute. 

With the exception of the water used for drinking pur- 
poses and for the fire-extinguishing mains, which is 
supplied from the Stockport town’s supply, the whole of 
the water required in the works for Javatories, water 
closets, circulating water for the permanent engines, 
testing stands, water brake, water electrical resistances, 
&e., is supplied from a reservoir to which all the rain from 
the roofs, &c., is drained. From this reservoir an electric- 
ally-driven centrifugal pump—Fig. 83—forces the water 
up into an overhead tank to give it the required head, the 
pump being started and stopped automatically as required 
by means of a float which actuates a switch on the electric 
mains, 


machinery and supplying artificial light is mainly supplied 
by a Diesel oil engine, driving a 100-kilowatt continuous- 
current electric generator, made by the Lancashire 
Dynamo and Motor Company, direct. This supplies 
current at 230 volts pressure to a distribution board 
divided into panels, each with its own meter, in order to 
show the amount of power that the various departments 
are taking. The crude oil used for fuel is brought right up 
to the works in tank wagons on the railway, from which 
wagons it is delivered by an electrically-driven pump into 
a tank in the yard. When additional power is required 
it can be obtained either from another 100-kilowatt set in 
the shops, or from any generating sets which may be 
passing through the testing department. To enable the 
power from these extra sources to be made use of a cable 
can be switched into the main circuits on the distribution 
board. For lighting at nights Angold arc lamps, made 
by the General Electric Company, are used, these being 
arranged twoin series. When the engines are not running 
accumulators supply the necessary current. Mr. Day, 
at the time of our visit, was arranging for a further source 
of power for running a small section of the works at night 
by means of a 20 horse-power set, in which the first Diesel 
engine built at Glasgow will supply the necessary energy. 
This set is being placed in close proximity to the time 
office, so that the night watchman can attend toit. From 
the foregoing it will be gathered that the whole of the 
power used in the works is provided by Diesel engines. 

For warming the buildings, an Eclipse sectional boiler 
made by J. G. Wagstaff, Limited, Dukinfield, is used. 
Incidentally, it may be stated that the cost of the fuel 
consumed in providing the heat in winter is in excess of 
that required to supply the whole of the power. As a 
precaution against tire, Harlow’s fire extinguishers are 
provided in the offices and works. These contain long 
reels of hose pipe, attached by means of a valve to the 
pressure main, and can be run out in quick time to the 
place of the conflagration. In the time oflice is a tele- 
phone exchange, by which the heads of the various 
departments can be brought into communication. As 
previously mentioned, the store for the tools and finished 
work is arranged across one end of the building. The 
tools and gauges are given out on the cheque system. As 
the operation of the Diesel engine depends to a large 
extent on remarkably fine clearances, all finished work 
has to pass through a close system of inspection while 
passing from process to process, and also when it finally 
reaches the stores, which are equipped with a measuring 
machine for testing the gauges periodically. The working 
drawings are all made of a uniform size and style, those 
intended for the use of the men in the shops being stored 
in a rack with ten divisions, numbered 0, 1, 2, 3, 4, 5, 6, 
7, 8,9. These numerals represent the last in the works 
number of the drawings, and facilitate search, all that a 
man has to do when he knows the number of the drawing 
required being to look in the division with the numeral 
corresponding to the last figure. 

The engines are built in units of from 35 to 50 horse- 
power. For twice this power two cylinders would be 
used, and so on up to 200 horse-power. Great care is 
taken in the workmanship. One particular item which 
came under our notice in connection with a multi-cylinder 
engine being that after all the main bearings had been 
bored simultaneously, they were afterwards caretully 
scraped to fit.a test bar, so that they were all absolutely 
uniform and in alignment. Another feature which came 
under our observation is worth mentioning. It refers to 
the construction of the fly-wheels. ‘These are built up on 
a cast iron centre, which is keyed on the shaft. The keys 
are held in place by screw pins, and the rim or outer 
portion of the wheel is secured to the centre by bolts. 








AMERICAN FOUNDRY PRACTICE AND 
DEVELOPMENT. 


Tak foundry industry has a very general reputation fer 
backwardness in development, and an adherence to old 
methods and customs, which detract from its efficient and 
economical administration. In this respect its progress 
1s olten compared most unfavourably with that ot the 
machine shop. That these opinions are held, and have 
been to some extent justified, was acknowledged in some 
of the addresses and papers presented at the annual 
meeting of the American Foundrymen’s Association, 
held at Cincinnati, in May. It was shown, how- 
however, that many important developments have been 
made and are progressing on both the practical and 
scientific sides ot foundry work. ‘The association is com- 
posed of some 750 representatives of foundry companies 
and of the foundry departments of large railway and 
manufacturing companies. They include foundry 
managers and superintendents, chemists and others. 
While a number of the papers and reports presented 
dealt with subjects of a more or less ordinary and 
commonplace character, there were others which dealt 
with larger questions of policy and practice. The associa- 
tion, for instance, has committees engaged in investiga- 
tions as to the properties of moulding sands, the purchase 
of pig iron by specifications, and the development of 
industrial education for the masses of children in the 
public schools. Prominent among the subjects con- 
sidered were :—First, the continuous melting and pouring 
of metal; second, the use of cast iron moulds; third, 
the development of the moulding machine; and fourth, 
the commercial application of the electric furnace to the 
steel foundry. Somme notes as to those parts of the pro- 
ceedings which were of special importance will be of 
interest. 


CONTINUOUS MELTING. 
The continuous system of melting consists in running 


the cupola all day and pouring the castings at frequent 
intervals, instead of leaving all the pouring to be done 





The power required in the works for driving the 





during the latter part of the afternoon. This practice is 





adaptable, of course, only to certain lines of work. It 
has been introduced to a very limited extent, but there 
is evidently a wide field for development in foundry 
practice along these lines. The Westinghouse Air Brake 
Company has adopted the system for its new foundry, 
and a paper describing its operation was read by Mr. 5. 
D. Sleeth, the superintendent of the shop. 

Before commencing work in the new foundry some 
experiments were made with the cupolas at the old 
foundry. The time required to run off the heat was 
24 hours, and the experiments were made to see how 
much longer the metal could be held in the cupola, and 
still kept hot. On the first day the blast was started 
half-an-hour earlier than usual; the same blast pressure 
was used, but the blast was shut off at intervals for five 
or ten minutes at atime. This gave satisfactory results. 
The next day the blast was started an hour earlier than 
usual, but this did not work so well. More coke was 
added, and this kept the metal hot, but the melting was 
slower. The following description is taken from Mr. 
Sleeth’s paper :— 

When we started work in the new foundry we ran two cupolas, 
one in the morning and one in the afternoon. We were afraid te 
hold over the dinner hour. After running for some time in this 
way we decided to ruu one cupola all day. At eleven o’clock, or 
a little later, we added 200 lb. of coke for two or three charges, so 
that we would have an extra amount of coke to hold over the 
dinner hour. Our great trouble at this time was with the cupola 
man, as he insisted that the iron would freeze at the tapping hole, 
but we finally persuaded him that he would not be held responsible 
should this occur. We drained all the iron out at twelve o'clock, 
closing the slag hole with sand, stopping the tapping hole, and 
shutting all other openings tight, so there would be no draught. 
About ten minutes before starting time we tapped out all that was 
in the cupola and pigged it, then put the blast on full, so as to be 
ready when the starting whistle blew. Sometimes we have to pig 
200 ib. or 300 lb. on account of the metal not being hot enough. 

We had at first two sizes of cupola—48in. and 60in. inside the 
lining. When the heats were heavy we would run the latter. 
In enlarging the plant we took out the 48in. cupola and installed 
two new cupolas having shells 90in. diameter, so that we could 
line them up to 78in. if required. We have them lined at the 
present time to 7Uin. Wheu running full, ¢.c., night and day, we 
melt 280 tons, running each cupola about ten hours. We have 
operated one cupola from Friday night at six o’clock until noon 
of the following day, closing down at 11 p.m. for one-half 
hour for lunch, and again at 6.30 a.m. for three-quarters of an 
hour for breakfast. ‘This is rather hard on the lining, so we do 
not make a practice of it. 

We have tried a great many experiments with cupolas, but as 
yet have been unable to tind any that will give better resuits than 
the double row of tuyeres—the upper row about 10in. above the 
lower. It is not necessary to keep the upper ones open all the 
time. Our blast pressure is about 11 ounces in the cupola bustle. 
We use a fan for blast. When running full we melt 10 lb. to 
11 lb. of iron to 1 lb. of coke. 

In charging the cupola we are very careful to have the charge 
level, We charge the pig by hand and the scrap is dumped in 
from a buggy through a door above the regular charging door. 
All the charges are the same from beginning to the end of the 
heat. As the iron must come very soft and unifurm we do not 
charge more than 4000 lb. at one time. Fora smaller cupola the 
charge would naturally be less. 

To sum up our experiences, I would advise :—See that the coke 
bed is burning even all around, then charge just as you would for 
an ordinary run, allowing an extra amount ot coke for the dinner 
hour. After running about one hour, open the slag hole and keep 
it open, except during the dinner hour. Use about 40 Ib. to 50 lb. 
of limestone to one ton of molten metal—better to use too much 
than too jittle. Have the cupola shell large enough, as it is easy 
to put in an extra lining for smaller heats. 

The continuous melting system is used also at a 
foundry in Louisville. Two cupolas are used alternately. 
These are 30in. diameter inside the lining, and are situated 
side by side. They are lined with fire-clay blocks 
guaranteed to stand a temperature of 3000 deg. Fah., and 
cement grouting is poured between the shell and the 
lining. ‘I'he linings placed on November 2nd, 1907, are 
still in good condition. In addition to the smaller cast- 
ings made by continuous melting, this foundry makes 
grey iron castings in moulds put up on the regular sand 
tioor. These latter castings are poured in the morning, 
before the continuous process is started, everything being 
got ready the previous evening. The night watchman 
lights the cupola at 6 a.m., and the first iron is tapped at 
about 7.30 a.m. 

As described in a paper by Mr. R. H. Probert, the 
charge consists of 100 lb. of coke and 500 lb. of iron. 
The iron is made up as follows :—100ib. of machinery 
scrap, 150 |b. of re-melt, and 250 lb. of pig. The last three 
coke charges are usually 501b., 501b., and 25lb. Lime- 
stone will average about 2} per cent. of the total iron 
charged. On a aay’s run of twenty charges, lime rock is 
commenced with the fifth heat and stopped with the 
fifteenth. This has been closely followed and no difticulty 
is experienced. ‘I'he loss in melting is about 2} per cent., 
deducting the finished castings and the scrap recovered 
from the total amount of iron charged. Slagging is 
commenced about 11 a.m. each day. 

It is very important that the moulds should be kept in 
proper condition, so as not to cause delay in pouring and 
consequent holding back of the metal in the cupola to 
permit of continuous work. In this foundry permanent 
moulds of cast iron and steel are used, some particulars 
of these being given turther on. 

The cupola man must watch his charges closely, must 
not melt the iron down too fast, and must know the con- 
dition of the heat at all times. He must be in touch 
with the work on the foundry floor, and be ready to give 
or slack the metal as required. The slag is ailowed to 
accumulate until it is just below the tuyeres, which 
arrangement gives cleaner iron and better results from the 
blast. The slag hole is opened just enough to let the 
slag run, and the slag is allowed to gather in a crust on 
the outside so as to act as a trough or trap, and prevent 
the escape of the blast with the slag. 

In a discussion on these papers, Mr. G. K. Hooper 
mentioned a “continuous” foundry in which the com- 
pleted moulds are carried to the cupula on trucks 
mounted on springs. There they are poured, and then 
run on to a cooling and dumping point. Some foundries 
have been using the continuous system for from fifteen 
to eighteen years. He advocated the use of belt con- 








veyors for handling sand. 
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PERMANENT IRON MOULDS. 


The use of cast iron moulds and cores in place of the 
universal sand moulds and cores is a somewhat remark- 
able development in iron founding, and is adaptable only 
to certain kinds of work. It has been introduced on a 
practicable and commercial scale in some cases with 
highly successful results. The moulds must be mas- 
sive enough to absorb and retain the heat without injury, 
and must be open for the removal of the casting as soon 
as the iron has set. The cores, also, must be removed 
promptly before the casting contracts and grips the core, 
but this is easily accomplished. 

At the Louisville foundry mentioned by Mr. Probert in 
the paper above noted, the moulds are set in square or 
rectangular frames supported on stanchions which have 
open bearings to receive the trunnions on the ends of the 
frames. The frames revolve freely on the trunnions, so 
that they can be turned to the position most convenient 
for pouring, in which position they are secured. 

Some of the permanent moulds used in this foundry 
have the two parts hinged together, and are provided with 
a swivel clamp set into a lug in the side of the mould for 
fastening the two halves together. Others are not hinged, 
but have the parts fastened together with screw clamps 
or gibs and keys. The fastening must permit of easy and 
quick release, as the mould must be opened almost 
immediately. The moulds are machined on the contact 
faces, and on the bottom side that is fitted to the mould- 
ing frame; they are also drilled and tapped for the hinge 
pin. It is necessary, therefore, to make the moulds of 
an iron that will permit of the machining and still be 
tough enough to stand up to the molten metal that is 
continuously poured into them. If the moulds burn out 
quickly there is loss of time and money, a delay in the 
work, and the cost of new moulds. An iron suitable for 
this purpose analyses 2.15 per cent. silica, 0.086 per cent. 
sulphur, 0.41 per cent. manganese, 1.26 per cent. phos- 
phorus, 0.13 per cent. combined carbon, and 3.17 per 
cent. graphitic carbon. Some of this metal had 7 per 
cent. of fine steel lathe turnings added in the ladle. 

Mr. Probert remarked that with well-made permanent 
moulds giving effective pressure, as soon as the metal is 
poured into them the castings will be denser and stronger 
than if cast in the ordinary way. The pressure due to 
the iron would also give sharper and cleaner castings. A 
paper by Mr. Custer described in some detail his work in 
the development of permanent cast iron moulds, and his 
practice in the manufacture of pipe and pipe fittings by 
this system. 

FOUNDRY CUPOLA PRACTICE. 

Imperfect castings are attributed as a rule to moulding 
troubles, bad design, or an unsuitable mixture of metal ; 
but Dr. Richard Moldenke, Secretary of the Association, 
presented a paper in which he suggested that—apart from 
causes easily seen and remedied—the fundamental difti- 
culty may be found in the manner in which the stock is 
melted. The cupola melting tests made under his direc- 
tion in connection with the Government fuel tests 
developed a number of points which could not have been 
ascertained in ordinary practice. In regard to coke, an 
arbitrary ratio of coke to iron is adopted in many cases, 
although a ratio that gives good metal in one case will 
very likely be unsatisfactory when a different grade of 
coke is used. 

The cupola trials showed that the lighter grades of coke 
burned away so fast that the metal came prematurely to 
the lower portion of the melting zone, and was thus 
burned directly by the blast. The first heavy charge 
lowered the coke bed to a point which not only ruined 
the metal already melted, but also prevented the subse- 
quent charges of coke from restoring the bed to its proper 
level. The burning of metal, therefore, continued, and a 
very bad melt resulted. With the heavier grades of coke 
it was necessary to wait some time before the heavy bed 
was burned low enough to begin melting, and this— 
followed by a heavy first charge to maintain the ratio— 
lowered the coke bed unduly, so that the metal was 
brought too close to the blast, and was burned. The 
trouble was aggravated in these cases by the fact that the 
subsequent coke charges were very small—too small to 
maintain the ratio, too large a proportion having gone into 
the bed and burned away without effect. The result was 
that the fuel became insufficient even to support the 
Bessemerising influence of the blast, and the bottom was 
dropped with a lot of unmelted pig iron remaining. Tests 
of such a wide range and on such a large scale could not 
have been made by any commercial foundry. Dr. 
Moldenke’s conclusions are presented as follows :— 

As the upper part of the coke bed does the melting, and, being 
used up in so doing, is replaced by the small_coke charge above, 
why then is the first charge made heavier than the rest? It 
seems unreasonable—in fact, absolutely incorrect. Think a 
moment—iron does not begin to melt until the coke has burned 
down to the proper point. It takes more coke burned away after 
melting starts to care for a big first charge than for a little one, 
such as the subsequent charges. Therefore, with the big charge, 
the coke bed has been lowered so much that the subsequent coke 
charge does not restore the bed to its original height ; in fact, far 
from it. The second iron charge therefore does not begin to melt 
where the first one did, but much below it. The result is, burnt 
iron in both cases. This goes on for every succeeding charge, the 
latter end of each being too low, and near the blast, which at this 
low point contains a lot of unconsumed oxygen. Usually the 
intermediate coke charges are just a little large, and gradually 
the line of melting is brought back to where it should be, and 
hence the burning trouble is confined to the first part of the heat. 
One often hears that towards the end of a heat the iron comes 
slow, and by cutting the coke in the last charges a little, quicker 
results are obtained. This is simply due to the extra large coke 
charges bringing the bed above the melting line, and hence coke 
must be burned away to get the iron into the proper place again 
for melting. 

The conclusion that one must come to—if the reasoning is cor- 
rect-is that the first charge shall be no larger than the others 
succeeding. The second thought that comes is the natural result 
of the first: If the unreasonable fluctuation of the melting zone 
produced by an excessively large first charge does damage to,the 
metal, then why not make all the charges not only alike, but as 
small as it is possible to make them, in order to hold the melt- 
ing line as constant as possible. 


carried on to-day. 1 have tried this method repeatedly in the last 
year with remarkable results, nearly all imperfections in castings 
being wiped out wherever (1) the charges were made very small, 
(2) the bed started off at the right height, and (3) the intermedi- 
ate coke charges proportioned in such a way that uniform melting 
resulted throughout the heat. Of course, the chemical composi- 
tion was correct, and charging and melting were accomplished 
with care. 

The bed may be accepted as of proper height when iron comes 
as the spout in seven to ten minutes, the latter time being pre- 
ferable. The charges are made so small that the proportionate 
amount of coke between just covers them and no more, say from 
2in. to din. in depth. The ratio of iron and coke is kept just the 
same as previously in starting off this way, except that after de- 
ducting the coke for the bed from the sum total of coke charged, 
all the iron and all the coke left is divided up into equal and 
small charges. After running awhile it will invariably be found 
that the coke can be reduced somewhat, as the small-charge 
system keeps the melting so uniform that the fuel formerly used 
in making slag and keeping it hot is applied for melting iron. 

The greater uniformity in the mixture attained by this small- 
charge method would alone commend it to the small jobber, who 
oftentimes has either no bull ladle, or a very small one, holding, 
say, half of a charge. 

My own suggestion for charging a cupola, especially for big 
melt heats, would be somewhat on the following line :—Have the 
cupola cut off, say, 6in. above the platform, and arrange a hood 
further up to draw off the gases. This, | believe, is done in 
England in some places. Have a large cylinder slightly smaller 
than the inside diameter of the cupola, and provided with a drop 
bottom. - Place the charges for the cupola inside this cylinder, or 
several of them, laying the metal, scrap, and coke evenly and 
carefully. Do this in your metal yard. Then transport to the 
cupola, run directly over it by some overhead method, and drop 
the charges squarely into the cupola. This will reduce the plat- 
form labour to next to nothing, allow the charges to be weighed 
by crane scale overhead, and laid right, and mean only one 
handling in the yard. It would be mechanical charging in its 
best sense, and rather more effective than the present blast- 
furnace hoist. Moreover, charging could not well be made any 
cheaper. 

It is interesting to note that Dr. Moldenke’s ideas were 
supported by a paper presented at the same meeting by 
Mr. Knoeppell, a practical foundryman, in discussing 
“Modern Cupola Practice.” He expressed the opinion 
that charges of iron should be uniform, from the first to 
the last. While more iron can be carried on the first 
charge, it would cause trouble by lowering the bed to such 
an extent that the coke charge coming down would not 
restore the proper height. The bed should be maintained 
at a uniform height, which could be done only by small 
and equal charges of metal with the proper proportion of 
coke between them. In long melts of high tonnage it 
might be advisable to build up the bed by adding extra 
coke at intervals. With small and equal charges the 
melting was more uniform and more rapid, giving hotter 
and better iron. With such charges a blast as mild as 
possible should be used. 

‘Lhe use of steel scrap in the molten metal gives higher 
strength to the metal, but the latter is nevertheless cast 
iron, in spite of the practice of calling it ‘ semi-steel.” 
The steel addition, by reducing the total carbon, reduces 
the shrinkage to a minimum. Strong and yet elastic 
irons may be made, but careful consideration must be 
given to the chemical composition of the irons used 
in the charge and to the process of melting. Some 
observations on this line were presented by Mr. C. R. 
McGahey. 

In the production of malleable castings, where extremely 
hot metal is required, the reverberatory furnace has many 
advantages. In a paper on this subject, Mr. W. H. Kane 
stated that the cupola is cheaper for producing the iron, 
but that the inferior quality of castings due to the direct 
contact of metal and fuel more than offsets the greater 
cost of reverberatory furnace malleable castings. On the 
other hand, the open-hearth furnace is a cheaper producer, 
and gives a somewhat better metal, but it must be run 
continuously, and can be used only in very large works. 

MELTING STEEL FOR CASTINGS, 

The use of the side-blow converter for steel castings 
had a great vogue at one time in the United States, owing 
to the way in which it was advocated by those interested 
in its introduction. The results proved so very different 
from those claimed that there was a strong reaction 
against the use of the converter, but it is now being 
established on its merits, and overcoming the prejudices 
against it. In a paper on this process, Mr. J. 8. White- 
house stated that with ordinary care the steel produced 
in a converter was very uniform in carbon and silicon, more 
so than that made in an open-hearth furnace. The 
greatest variation seems to be in manganese, the tempera- 
ture of the metal and the condition of the slag causing 
more of a variation than in acid open-hearth practice. 
The converter is often run for several weeks with very 
little variation in the percentages of the elements. An 
ordinary plant with a two-ton converter can produce 100 
to 150 tons of good castings per month, blowing three 
times a week. He was pouring steel which has 1 to 1.25 per 
cent. silicon, and making castings which weigh about 30 |b. 

The side of the open-hearth process was presented at 
the same meeting by Mr. W.M. Carr, who referred 
especially to its use in small sizes, with melting capacities 
of half a ton to two tons per heat. The basic open-hearth 
process permits of a mixture of pig iron and miscellaneous 
scrap of a lower grade and cheaper price than for other 
processes. The operating cost of the “ miniature open- 
hearth” furnace is said to be less than that of any other 
type of steel producing unit or process making steel in equal 
quantity. The rolling type of furnace with cylindrical 
body is best adapted for the miniature furnace. The 
miniature open-hearth is not costly to instal, it is com- 
paratively simple to operate, it gives results equal to 
standard open-hearth practice, makes hotter steel than 
the latter, and can show an equally low cost per pound of 
molten metal in the ladle. He is making castings so 
small that there are twenty to a pound, but this is in 
connection with larger castings which can be poured with 
metal at a lower temperature. 

Dr. Stoughton expressed the opinion that there are 
great possibilities in the adaptation of the electric furnace 
as an auxiliary in steel foundries, being used to give a 





Herein lies the change I suggest in cupola practice as it is 





high grade castings. Thus nine-tenths of the work of 
production would be done cheaply, leaving only one-tenth 
for the costly electric process. Then a foundry could 
make ordinary steel castings as its main product, but treat 
two or three heats in the electric furnace to produce a 
specially fine steel for special castings. He presented 
estimates of the cost of producing cast steel by different 
processes, the total cort per ton of metal in the finished 
castings being as follows :— 


£ sO, £s. d. 

Acid open-hearth process... 512 0to 612 9 

Basic ,, a an oe ak a Se” OR ee 

Acid open-hearth for small castings 6 2 8 ,,7 3 4 

Basic _,, ‘ ms ss 610 0,711 4 

Converter process... ... .. .. 6 24, 615 2 

Crucible process ... 4b 6 
Electric process— 

Current at 4d. per kilowatt-hour... 7 16 10 
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BRITISH ENGINEERS AND RUSSIAN TRADE. 


In view of the general slackness which characterises 
the engineering trade of this country, coupled with the 
more settled political atmosphere which prevails in Russia, 
the present would seem to be a favourable time for calling 
the attention of British engineers to the desirability of 
developing their commerce in the empire of the Czar to a 
greater extent than hitherto. In commerce, diplomacy, 
social intercourse, and finance, Russia is at the present 
time perhaps more favourably inclined to Britain than to 
any other country, and although the Russians prefer the 
products of this nation, it is a matter for regret that the 
amount of trade carried on between the two nations has 
not attained anything like the proportions which it should 
have done. Our manufacturers labour under no insur- 
mountable disability which prevents successful competi- 
tion with other nations, except, possibly, geographically. 
This is proved by the flourishing trade which already 
exists in many commodities. The Germans have captured 
the Russian markets largely for three reasons; first, 
their proximity to Russia. which enables their manu- 
factures to be run into certain ports without unloading 
on the railways; second, their greater enterprise in 
the matter of credit giving, in which they are supported 
to a very considerable extent by the German banks ; 
and third, the foreign merchants on the spot who act 
as their agents. Neither the German nor any other 
nation has any advantage over the British as regards the 
Customs tariff. : 

British engineers who wish to cultivate trade with 
Russia will do well at the outset to recognise two cardinal 
facts, the first being the necessity of the use of the German 
language, which is now the commercial language of the 
country ; and the second, the need of adopting the metric 
system of measurement. With these qualifications as a 
foundation, the next step is to ascertain where there is 
any probable market for their own particular output. In 
this respect valuable assistance is forthcoming from three 
sources, namely, the nearest Russian Consulate, the Com- 
mercial Intelligence Branch of the Board of Trade, London, 
the Russian Section of the London Chamber of Commerce, 
or the Russo-British Chamber of Commerce, St. Peters- 
burg. Having ascertained which provinces to attack 
first, it will be advisable next to write to the aforesaid 
for a list of Russian merchants of the First Guild. It 
should be here pointed out that in Russia all merchants 
must be members of the Guilds—firat, second, or third— 
of commercial associations, equivalent to the British 
Chambers of Commerce. In Russian and Siberian towns 
these are known as “ Bourse Committees,” in Finland as 
‘Commercial Unions,” and in Poland as “ Chambers of 
Commerce.” It is important to note that all correspon- 
dence for Russia and Siberia should be in Russian or Ger- 
man, for Poland in Polish or German, and for Finland in 
Swedish or German. The majority of Russian commer- 
cial men do not understand English, and French is com- 
paratively useless in commerce, although it is the recog- 
nised medium in official circles. 

Considerable discretion has to be exercised in the 
appointment of travellers or agents. These should be 
able to converse and correspond in German and Russian, 
and it is absolutely essential that they should not also 
represent a rival firm of continental engineers. Otherwise 
the English firm may be used as a cat’s-paw, and the 
results will be disastrous. Difficulties in visiting Russia 
and travelling from centre to centre only exist in the 
imagination of certain timid persons. A passport from 
the Foreign-office in London, with a certificate of identity, 
and the ordinary traveller's knowledge will ensure freedom 
of movement and from irksome officialism. 

It is almost unnecessary to remind our readers to take 
all precautions in their dealings with Russian firms. 
Still there is much greater security now than formerly, 
for in recent years the Russian police have exercised 
vigilance in the control of the operations of foreign 
traders, while the Merchant Guilds are in official com- 
munication with the police. Information as to financial 
status can also be obtained from resident agents of the 
principal British banks and from other sources. 

Finally, there is the matter of payment. This is the 
chief gulf which separates the British trader from the 
possible Russian customer, and which has been so effec- 
tively bridged by the German manufacturers, thanks to 
the ready assistance rendered by the State-aided banking 
institutions. The Russians, except in rare instances, 
have apparently not yet been able to grasp the advantage 
of “ buying for cash.” They prefer, must have, and are 
able to obtain from German exporters extended credit. 
Having already satisfied themselves of the bond fides of 
their customers, why should not the British engineers be 
able to meet their clients in a similar manner ? 

The Russian Consulates in London, Liverpool, Leeds, 





final treatment to molten metal for the production of | Manchester, and Hull, we are informed, are prepared to 
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supply information gratis regarding passports, certificates 
of identity, commercial travellers’ regulations, kc. We 
are indebted to M. R. Gaudin de Beaumont, Consul for 
Russia in Leeds, for suggesting this article, the materials 
for which have been obtained from independent sources. 








IMPROVING TRADE. 





ENGINEERS, With the Board of Trade returns before them 
for June, and for the first six months of the year, will not 
expect great things, but considering the state of business 
of late, will be thankful for small mercies. Taking, first, 
the aggregate exports of all kinds, it is noticeable that 
although the six months’ shipments are still below 
those of the corresponding period of last year, yet 
the tide appears to be turning, for the figures for the 
single month of June represent, as compared with the 
corresponding month of last year, not a decrease but an 
improvement; and this same feature is characteristic of 
the shipments of some of the chief classes of engineering 
productions and allied goods. Should the autumn and 
winter returns, month by month, exhibit the same 
satisfactory tendency, the existing leeway will soon be 
made up, and 1909 may yet prove, as regards the 
foreign trade transacted, in no way behind its pre- 
decessor. We are glad to know that in several 
directions there are indications that the buying powers 
of some of the leading consuming markets, especially 
Australia, South America, and South Africa, are likely to 
be considerably strengthened between now and the end of 
the year. Although the aggregate ex 
for the six months compared with last year has receded by 
£13,059,045, being actually £176,934,350, yet the latter is 
still an immense half year’s sum for any nation, and a 
country which can boast a trade of that magnitude ir lean 
times cannot bein a very bad way. And as regards the 
single month, we see the turning of the tide in the right 
direction by an increase from £28,953,139 in June, 1908, 


to £29,717,975 in June, 1909, or an advance of £764,836. | 


As regards machinery—including engines—the six months’ 
exports, although they have amounted in value to the 
heavy sum of nearly 14 millions sterling—£13,899,993— 
are still below those of last year by £1,855,152 ; but when 
the single month’s figures are looked at; it is found that 
as contrasted with last year, there is hardly any difference 
worth speaking of considering the extent of the trade, the 
June, 1909, shipments having amounted to £2,304,092, 
which is only below June, 1908, by £61,592, and is an 
amount on a trade of over two millions that cannot be 
considered at all large. 

Altogether there are indications that the trade of the 


| improvement in the South African demand. With regard 


| encouraging features, and they give promise of yet better 





gradually beginning to mend, and we 
hope that if the convalescence is to be slow it will at 


country is 
any rate be sure. Included in the before-mentioned 
general totals, we notice with satisfaction the following 
among other items of improvement in exports, from 
1908 to 1909:—Road locomotives (including steam 
rollers), for June, from £25,941 to £40,510; and for the 
six months, from £105,749 to £170,250. This includes a 
heavy improvement in the exports to Sonth America for 
June from £26,785 to £89,349; and for the six months 
from £856,240 to £604,592; India, for June, from 
£42,014 to £68,060; for the six months from £235,527 to 
£240,729. Evidently railway construction in South 
America and India is doing well. Miscellaneous 
prime movers for June (i.e. “other descriptions”) 
rose from £176,892 to £180,943. Under this head 
Australia, Russia, South America, Spain, and several other | 
continental countries, purchased much more freely than 
a year ago. The total value of prime movers (except 
electrical) for June advanced from £539,940 to £552,195; | 
electrical prime movers of all kinds, for June, rose from | 
£85,549 to £127,847; and for the six months, from 


£641,942 to £707,661. Agricultural machinery, for | 
June advanced from £122,844 to £142,215; and for 
the six months, from £545,008 to £608,388. The| 


single month’s improvement under this head was due 
chiefly to increased buying by Europe, and also toa slight 


to the longer period, the augmentation was due to larger | 
orders than a year ago from Europe, South America, and | 
South Africa. Boilers for June rose in value from | 
£135,627 to £142,242, and machine tools for June from | 


b | £36,890 to £66,306; whilst machine tools for the | 
rt trade of this country | 


six months increased from £163,564 to £329,022. | 
Mining machinery for June grew from £69,957 to 
£80,039. It is pleasing, also, to see the exports of motor 
cars, chassis, and parts rising in value for June from 
£83,993 to £125,600, and for the six months from 
£580,019 to £610,082. Iron and steel masters will be 
glad to see that the exports of iron and steel and manu- 
factures thereof for June advanced in quantity from 
835,503 tons to 851,268 tons; whilst the six months’ 
quantity of 2,002,708 tons was only 74,187 tons behind 
the figures for 1908. Railroad iron and steel improved 
for June from 59,508 tons to 67,313 tons, and for the six 
months from 303,935 tons to 358,855 tons. Large 
increases stand also to the credit of the tube trade and | 
the galvanised sheet trade, the members of both of which 
industries may well be congratulated. Altogether, the 
returns in several branches are by no means devoid of 


times ahead. 
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A NEW RAILWAY TRAIN FERRY SERVICE. 
No. I. 


Very considerable development in the transit facilities 
between Germany and continental Europe and the 
Scandinavian peninsular may be expected to result from 
the starting, on Wednesday of last week, of a new railway 
car ferry service between Sassnitz (Germany) and Trelle- 
borg (Sweden), which is the joint enterprise of the 
German and Swedish Governments. Separating the two 
ports named is a 65 miles stretch of the Baltic, and for 
the past ten years the steamship connections on either 
side have been maintained by a fleet of modern 
vessels owned by the Swedish-German Steamship Com- 
pany, of Malmo, and the Stettiner Dampfschiffs-Gesell- 
schaft, and operated under subsidies from the respective 
Governments. 

No country affords better scope for the development of 


| the system of train ferries than does Denmark, not only for 


the purpose of linking up its own territory, but in pro- 
viding through communication with Sweden and Germany, 
and by a reference to the map—Fig. 1—it will be seen 
that the Danish State Railways are at present operating 


| no fewer than eight railway car ferry lines, the last to be 


started being that from Gjedser to Warnemiinde, by 
means of which a daily through service is maintained 
between Berlin and Copenhagen. 

Whilst the traftic between Germany and Sweden has 
shown considerable development during the past twelve 
years, yet the greater proportion has been consigned vid 
Gjedser-Warnemiinde, owing to the absence of the break 
of load previously necessary on the Sassnitz-Trelleborg 
route. Some three years ago the German Government 
accepted the proposals made by the Swedish State Rail- 
ways for the establishment of railway car ferries in 
substitution for the steamship services between Sassnitz 
and Trelleborg. Each country will provide two vessels. 
Those for the German Government (the Deutschland and 
the Preussen) have been built at the Vulcan works at 
Stettin, whilst of the two for the Swedish Government, 
one, the Drottning Victoria, has been built by Swan, 
Hunter and Wigham- Richardson, Limited, at the Neptune 
shipyard, Walker-on-Tyne, and the other, King Gustaf II., 
will shortly be launched by the Lindholmen Company 
of Gottenburg. The train ferries have cost approximately 
£115,000 each. 

In connection with the establishment of the new service 
special rolling stock has been introduced, and at the out- 
set forty-five new passenger coaches, comprising sleeping, 
baggage, and mail vans, have been provided, of which 
number thirty have been built at various Swedish works 
forthe Swedish State Railways. These vehicles are of 
the most modern design, and have cost about £3000 

it to suit the loading gauge of the 
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Prussian State Railways, which is somewhat less than 
that of the Swedish State Railways. 

The scheme also involved considerable additions and 
improvements at the harbours at Sassnitz and Trelleborg 
and the construction of special train ferry basins and piers 
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| vessels. Those built at the Vulcan Works differ in a few 
|respects from the Swedish train ferries, but all four 
| boats are from the same general outline and have the 
| same length (370ft.) and beam (51ft.) and other overall 
| dimensions, consequently there is practically no differ- 
| ence in the lay-out of the quays and Janding stages, and 
| for the purposes of the present notice those at the Trelle- 
borg harbour may be briefly referred to. 

The appliances used for the transfer of railway trains 
| may be divided into :—(a) the landing berth, and (5) the 
| connecting link between the land railway line and the ship 
| railway line. The landing berths consist of stone piers, 
| lined with wooden piles, so as exactly to suit the form of 
| the vessel. The wooden pile structure is connected with 
| the stone piers by a series of iron spring buffers. Upon 
| reaching the basin the ship strikes against the wooden 
| piles on one side; these yield, owing to the spring buffers, 
| and ricochet her gently to the piles on the other side, 
| until the vessel is gradually brought to rest, firmly 
| embedded in the structure of the wooden piles. The 

connecting link between the land railway and the rails 
|on the ship consists of a bridge of steel construction, 
ordinary open girder work, 160ft. in length, and consisting 
of two portals, hinged at one end, with another hinge 
in the middle, so that the outer hinge only is used under 
| ordinary conditions. At the sea side the bridge is pro- 
| vided with a large steel bolt, which fits into a hole in 
the stern of the ferry boat, and thus rigidly maintains 
strict alignment between the land rails and ship rails. 
The time occupied by the electrically-controlled hoist in 


| raising the bridge from its lowest to highest point—1Sft. 
|—is about 2} minutes, and the time occupied in lowering 
|it the same distance is 30 seconds. 
| are in the basins the bridges are each maintained at 
| their highest point, so as to be ready for lowering on to 
| the stern of the train ferry when it arrives. 


When no vessels 


In this 
portion of the Baltic Sea there is no tide of any import- 


| ance, but there is a variation in the level of the water at 


at both places, in addition to deepening and dredging 
operations. At Sassnitz the work is being carried out on | 
behalf of the German Government by the firm of Haber- 
mann, of Kiel, and it is intimated that the alterations | 
there will involve an expenditure of £230,000. At | 
Trelleborg—see Fig. 3—the piers are being extended, new | 


Nt 






Sassnitz and Trelleborg of about 7ft.,on account of the 
winds. 

No difficulties have arisen in embarking or disembark- 
ing of the railway vehicles, and experience gained has 
already demonstrated the practicability of transferring 
eight heavy bogie coaches either from ship to shore or 
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lighthouses have been erected, and the inlet deepened to 
23ft. and the width of entrance increased to 167ft. The 
contract is being carried out by Messrs. Gunnerson and 
Co., of Malmo, and the dredging by the firm of Momberg, 
of Copenhagen. The cost of the new works at Trelleborg 
harbour is estimated to be about £120,000, and the 












ASSNITZ HARBOUR 


vice versd, within a period of fifteen minutes from the 
time of argival of the ferry at the basin or of the train at 
the landing berth. Pending the completion of the second 
ferry of the Swedish Government, the service is at 
present being performed by two of the train ferries, with 
the second German vessel held in reserve. 
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Fig. 3—PLAN OF TRELLEBORG HARBOUR 


scheme is being undertaken by the local authority, with | 
special Government aid. Asitis our intention to publish | 
in a future issue a detailed description of the British built | 
train ferry, and to reproduce a complete series of drawings | 
and photographs, no lengthy reference will be made at 

the moment concerning the dimensions and design of the | 


No saving of time is being effected in the journey 
between Sassnitz and Trelleborg, as the train ferries are 
being allowed four hours to accomplish the distance 
of 65 miles. This is the same time as was the 
case with the subsidised steamship service. But 
already considerable improvements have been effected 


in the railway connections on both the German and 
Swedish State Railways, a saving of no less than two 
hours having recently been effected in the day and night 
boat trains as between Trelleborg and Stockholm, a dis. 
tance of 650 kiloms. By leaving Berlin at 10.50 a.m., 
Sassnitz is reached at 4.27 p.m., Trelleborg at 8.47 p.m., 
and Stockholm at 8.59 a.m. the following day. The night 
service from Berlin leaves at 7.36 p.m., and the passenger 
reaches Stockholm at 7.18 p.m. the following day. 
Through carriages are now running between Berlin, 
Stockholm, and Christiania, and in the near future addi- 
tional through vehicles will be introduced between Flush- 
ing, Hamburg, Hanover, and Stockholm. The advantages 
of this German-Swedish train ferry scheme will in time 
become more manifest so far as freight traffic is concerned, 
as, by dispensing with the two transhipments previously 
necessary at Sassnitz and Trelleborg, not only have con- 
siderable reductions in journey times already been 
effected, but through merchandise rates have been estab- 
lished between practically all stations in the Scandinavian 
peninsular and Germany, and also many of the important 
manufacturing centres in Austria and Italy. The traftic 
is being worked strictly according to a published time 
table, so that exporters of timber, fish, and agricultural 
produce in Norway and Sweden know the precise hour of 
arrival of their consignments at their destination, the 
same applying to exports of machinery, chemicals, 
coal, and coke from Germany and the continent of 
Europe to Scandinavia. 








GOING DOWN TO THE ROOTS. 


ProBLEMs occur daily in physical science the solution 
of which presents difficulties. It is a favourite theory 
with not a few men well qualified to speak that it is only 
necessary to “ get down to the roots” to find satisfactory 
explanations. This is as much as to say that we have 
only to go to fundamental principles to find answers to 
all manner of physical questions. The proposition is 
exceedingly plausible. It might be made by a skilful 
speaker at a scientific meeting to deceive the very elect— 
at all events forone evening. It contains a great deal of 
truth, and yet in many ways it is a vain thing of no 
weight or power whatever. It is based on the wholly 
untenable postulate that we know all that is to be known 
about fundamental principles; that we can define them ; 
and that the definitions are competent to establish 
adequate concepts inourminds. An elementary example 
may be given here of the use which may be made of a 
fundamental principle. This, as tersely put, runs in 
treatises on mechanics :—‘ What is gained in speed is 
lost in force.” The gearing has to be designed for a crane 
to lift a given weight. The designer is puzzled as to 
the proportions of his wheels and pinions. Then he 
remembers that the handle of the crane passes over a 
given distance per revolution, and the available effort on 
this handle is 100 lb.; next, he can see that the dis- 
tance passed over by the handle multiplied by 100 
must equal the distance passed over by the weight mul- 
tiplied by the number of pounds in the weight to be 
lifted. A due allowance is made for friction, and the 
proportions of the wheels and pinions and chain barrel 
may be almost said to settle themselves. Cases of the 
kind, however, stand on far too humble a plane to affect 
the more important aspects of physical science. 

The fact is that we are more ignorant about funda- 
mental principles than we are about anything else in the 
world of science. We know a little, and we believe that 
we know a great deal; and we go on most courageously 
doing things which come all right in the end, though we 
do not really understand how or why. The success which 
comes of our half knowledge plays an excellent part in 
that it stimulates us to renewed exertion, which would not 
be made if only we had nothing but fundamental 
principles to deal with. We do not see the roots nor 
care to see them; but the engineer does the world’s work 
all the same. For the rest,we have only to read the 
books of the most eminent physicists tosee that the world 
knows little or nothing about fundamental principles or 
their operation, and probably never will. Take for 
example explosives. Itmatters not of what kind, cordite, 
a mixture of hydrogen and oxygen, what we please. 
There is no doubt a fundamental principle lying at the 
root of the violent action which takes place when a spark 
is applied. Whatit really is no one knows. The chemist’s 
explanation takes us but one step on a road apparently 
without end. But he makes very good explosives all the 
same. What wecall a fundamental principle is in truth 
nothing more than a deduction from numerous experiences ; 
and a new experience may in a moment blow the accepted 
fundamental principle to the winds. The “fundamental 
principle” closely approaches in its characteristics to 
what used to be called, until wiser counsels prevailed, a 
“law of Nature.” Nature has no laws. 

It is because men turn so frequently to what they 
term fundamental principles that so many apparently 
endless discussions arise. It is, for instance, only neces- 
sary to raise a question in dynamics or thermodynamics 
to set people by the ears. Two plain individuals, A and 
B, discuss a point; then a third man C comes in and says 
A and B are both wrong, because they have not gone to 
the root of the matter. If they had they could have seen 
what the truth is. Then enters D, who says that C has 
got hold of an entirely erroneous view of the fundamental 
truth. Probably all four are right, only they are right 
for different reasons. If only it was possible to settle 
fundamental principles and the method of their applica- 
tion once for all, their discussion might perhaps be 
simplified, and knowledge might perhaps abound. But 
no knowledge of fundamental principles can be of any 
value unless it gives accurate concepts which will not 
clash, but will work into and with each other. 

Interesting discussions proceed in the correspondence 
columns of THE ENGINEER now on one topic, now on 
another. It is easy for anyone who follows the argu- 





ments to see that much of the apparent contradiction 
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which exists is due to lack of definition. The disputants 
are looking through glasses out of focus, and their vision 
is dimmed. An argument which began about the screw 
propeller has settled down into one about kinetics. 
Each party invokes fundamental principles to prove that 
he is right, and all the time there is no fundamental 
principle. There are certain fundamental conditions 
definitions, and everything turns on the understanding of 
the conditions and the formation of accurate concepts of 
the things with which they deal. One question has taken 
the following form. Is the work done on a gun equal 
to the work done on the projectile fired from it? Before 
any attempt can be made to supply the answer it is 
essential that the word “ work ”’ should be so defined that 
we can form an accurate concept of its nature. Work 
has been defined as the overcoming of a resistance by a 
pressure. But this, although admirable as far as it goes, 
does not go far enough to be of any utility. Take, for 
example, the case of the gun and the shot. It is clear 
that the powder does the same work on the gun and the 
shot in so far as it exerts the same pressure for the same 
time on both. “ There is,” writes Clerk Maxwell, “ a maxim 
which is often quoted, that ‘the same causes will always 
produce the same effects.’ To make the maxim intelli- 
gible, we must define what we mean by the same causes 
and the same effects, since it is manifest that no event 
ever happens more than once, so that the causes and 
effects cannot be the same in all respects. What is 
meant is that if the causes differ only as regards the 
absolute time or the absolute place at which the event 
occurs, so likewise will be the effects.” A direct applica- 
tion of the proposition is that the gun and the shot have 
had precisely the same momentum imparted to them, 
which means simply that the mass of the gun multiplied 
by its velocity will give a numerical quantity precisely 
equal to that obtained by multiplying the mass of the 
shot by its velocity. Put in precise phrase, “the change 
of momentum in a body is numerically equal to the 
impulse which produces it, and is in the same direction.” 
Here we have what may be termed a fundamental prin- 
ciple, which is so far from giving help that it constantly 
misleads. Change of momentum is taken not only to 
represent work done, but the amount of work done, and 
this last is confused again, and mixed up with the con- 
cept of power. It is this last that is supposed to 
be wasted on the water sent astern, in other words, in 
slip. But it is well to speak of one thing ata time. Let 
us for the nonce drop work and speak of power. 

An engine winds from the bottom of a pit 50 tons of 
coalin an hour. Another engine lifts 200 tons of coal in 
two hours. The work done by the second is four times that 
done by the first engine. But because the time is doubled, 
the horse-power of the second engine is not four times as 
great as that of the first engine, but only twice as great. 
In this way it will be found that the power expended in 
any unit of time varies directly as the foot-pounds, and 
V? does not come in at all. To use another illustration. 
A train running at thirty miles an hour is stopped by the 
application of the brakes, and runs, say, halfa mile. Let 
the speed be sixty miles an hour when the brakes are 
applied as before. The train will run two miles, but it 
will take double the time to traverse the distance. The 
work done by the brakes in avy unit of time will be in 
the latter case just twice as much as it was in the former 
case. Is the power expended by the brakes precisely 
analogous to that expended by engines driving a screw 
propeller? Is the horse-power wasted on the water 
measured in terms of time precisely proportionate to the 
velocity imparted to the water? How is time to be mea- 
sured when dealing with propellers? At moderate speeds 
the resistance of a ship varies as the square of her velo- 
city. Therefore the power varies as the square. A ship 
burns 1000 tons of coal going to Amcrica at 8 knots. 
Next voyage she is driven at 16 knots. But instead of 
burning 4000 tons of coal on the trip, she only burns 
2000 tons, because the run is made in half the time. If 
we take coal by the hour, the cost might be prohibitive. 
If by the run, the consumption may involve no commer- 
cial impossibilities. It by no means follows that because 
work varies as the square of a velocity, that the total 
power expended in attaining a given result must vary in 
the same proportion. 

Returning to our gun and projectile, it is clear that 
if gravity and the resistance of the air did not come into 
play then the projectile would go on for ever in one direc- 
tion and the gun would proceed in the opposite direction. 
But let us introduce a new condition and see where we 
are. This condition is the arrest of the shot and the gun. 
The velocity imparted to the gun multiplied by its mass 
must equal the velocity imparted to the shot multiplied 
by its mass, the momenta of the pair being equal; but 
the power of overcoming a resistance within a defined 
space varies for both equally as the square of the velocity. 
In this sense, and under these conditions, the work done 
on the shot is greater than the work done on the gun. 
Let us regard this as a fundamental principle, and try to 
apply it to the solution of at least one aspect of the pro- 
peller question. That is what Rankine did. But it is 
obvious that it Jeaves the points in dispute very much 
where they were. The thing sought for is thrust moving 
forward at a given velocity, and it is obtained by moving 
a body of water backwards at a given velocity. Itis argued 
that so long as the thrust is obtained it is the measure of the 
work done. But it may be argued, we do not care about the 
work, only the power concerns us. On the other side, it is 
held that the faster water is pushed astern the greater is the 
waste, which is in any case inevitable. The reply is 
that the fundamental principle does not apply, and the 
apparently unanswerable argument is brought forward 
that in practice there does not seem to be any such 
relation between the velocity of the water driven astern 
—as Rankine’s propositicn would involve—and the power 
expended. Here the reference to fundamental principles 
as a means of settling a dispute has hitherto entirely 
broken down. 

Turn now to steam. It is only necessary to mention 
the word to call up memories of life-long disputes. No 





reference to fundamental principles can settle these, 
because there are no generally accepted principles. Our 
ignorance of everything connected with steam and its 
formation is dense. It may be supposed that there is 
some fundamental principle involved in the manufacture 
of steel. So far as can be seen, however, none has been 
discovered which will enable required results to be 
obtained with absolute certainty. It would be quite easy 
to extend the list of controversial topics which cannot 
possibly be settled by reference to fundamental principles, 
and this is particularly true of all that concerns motion, 
because —— are deeply involved for all but the 
shallow thinker. Take, for example, the following 
splendid passage from Clerk Maxwell’s “Matter and 
Motion.”—“ As there is nothing to distinguish one portion 
of time from another, except the different events which 
occur in them, so there is nothing to distinguish one part 
of space from another, except its relation to the place of 
material bodies. We cannot describe the time of an 
event except by reference to some other event, or the 
place of a body except by reference to some other body. 
All our knowledge, both of time and place, is essentially 
relative. When a man has acquired the habit of putting 
words together without troubling himself to form thoughts 
which ought to correspond to them, it is easy for him to 
frame an antithesis between his relative knowledge and 
a so-called absolute knowledge, and to point out our 
ignorance of the absolute position of a point as an 
instance of the limitations of our faculties. Anyone, 
however, who will try to imagine the state of a mind 
conscious of knowing the absolute position of a point will 
ever after be content with our relative knowledge.” 

Or consider the following passages from Mach’s extra- 
ordinary work on the “Science of Mechanics.” “As 
soon, therefore, as we—our attention being drawn to the 
fact by experience— have perceived in bodies the existence 
of a special property determinative of accelerations, our 
task with regard to it ends with the recognition and 
unequivocal designation of this fact. Beyond the recog- 
nition of this fact, we shall not get, and every venture 
beyond it will only be productive of obscurity. All 
uneasiness will vanish when once we have made clear to 
ourselves that in the concept of mass no theory of any 
kind whatever is contained, but simply a fact of expe- 
rience. The concept has hitherto held good. It is very 
improbable, but not impossible, that it will be shaken in 
the future, just as the conception of a constant quan- 
tity of heat, which also rested on experience, was modified 
by new experiences.” 

“We have attempted in the foregoing to give the law 
of inertia a different expression from that in ordinary use. 
This expression will, so long as a sufficient number of 
bodies are apparently fixed in space, accomplish the 
same as the ordinary one. It is as easily applied, and it 
encounters the same difficulties. In the one case we are 
unable to come at any absolute space; in the other a 
limited number of masses only is within the reach of our 
knowledge, and the summation indicated can conse- 
quently not be fully carried out. It is impossible to say 
whether the new expression would still represent the true 
condition of things if the stars were to perform rapid 
movements among one another. The general experience 
cannot be constructed from the particular case given us. 
We must, on the contrary, wait until such an experience 
os itself. Perhaps, when our physico-astronomical 

nowledge has been extended, it will be offered some- 
where in celestial space, where more violent and com- 
plicated motions take place than in our environment. 
The most important result of our refiexions is, however, 
that precisely the apparently simplest mechanical 
principles are of avery complicated character, that these 
principles are founded on uncompleted experiences—nay, 
on experiences that never can be fully completed, that 
practically, indeed, they are sufficiently secured in view 
of the tolerable stability of our environment, to serve as 
the foundation of mathematical deduction; but that 
they can by no means themselves be regarded as mathe- 
matically established truths, but only as principles 
that not only admit of constant control by experience, 
but actually require it. This perception is valuable in 
that it is propitious to the advancement of science.” 

After all has been said, it is on relative knowledge, and 
not on roots or fundamental principles that mankind 
have to rely for existence, for comfort, for luxury, for 
development. Inanaddress at Birmingham some months 
ago Sir Alexander Kennedy touched on these very points, 
and we make no excuse for giving two long quotations :— 
“Can any one,” he said, “ with a reasonably developed 
sense of proportion imagine that our most modern ideas 
of atomic motions, of an electronic Universe, of an all- 
pervading ether like transparent platinum, of radio- 
activity, of a huge multiplicity of so-called ‘elements,’ 
are likely to be thought one whit nearer the essential 
facts of the universe by the undergraduates of the thirtieth 
century than are the ‘images’ and the curiously shaped 
‘ first beginnings’ of Lucretius by ourselves! We have 
many more means of observation than the ancients had, 
we are familiar with a great many more phenomena, and 
we are better trained in observing them. Our scientific 
men work out hypotheses which fit in with the observed 
phenomena, and are infinitely useful as starting points for 
further investigations and questionings of nature. But 
those great thinkers, by whose originality and industry 
and genius the theories have been worked out, have always 
been the very last to suggest that they have reached 
finality, or even that they have got in sight of ultimate 
truth at all.” And again: “One is tempted to think that 
perhaps beings in other worlds have senses which let them 
comprehend a fourth dimension—hidden, alas! from us, 
and even less intelligible than sight to one born blind— 
and that in this may lie the whole secret of the under- 
standing of the open mysteries before us. But when we 
remember that the whole sum of human knowledge does 
not enable us yet to answer one single fundamental ques- 
tion about the origin and meaning of the Universe, about 
the every-day things around us, tae rocks and the trees, 
the clouds and the wind and the light, we may be the less 





inclined to take our own little ideas as forming a standard 
of right for all others, our own prejudices as settling every 
social question, or to hold our brethren to excommunica- 
tion for heresy, whether of the theclogical or the scien- 
tific or the political variety, because their ‘doxy’ is not 
our ‘ doxy.’” 

So far as can be seen, dig as deep as we may, we 
cannot get down to the lowest root. What we call 
fundamental principles are, in most cases, merely 
accepted arbitrary definitions—the result of accumu- 
lated experiences, no doubt, and in the main sufficient for 
our purposes. Our ignorance of the nature of steam is 
great; but it has not prevented the production of steam 
engines. We seem to know no more, now than we did 
fifty years ago about the fundamental principles of 
marine propulsion; but we have the Mauretania and 
the Indomitable. Controversies will proceed; more or 
less acrimonious discussions will take place; and the 
peace maker, standing afar off, will call his gods to 
witness that if only the disputants would refer their 
quarrels to the arbitration of fundamental principles 
they would find rest, and stili the answer will come. 
There are no fundamental principles, eternal, immutable, 
imperial, known unto men, that can be constituted into 
a universal court of scientific arbitration. 








THE NEW QUEENBOROUGH-FLUSHING 
STEAMERS. 

ON the 3rd inst., the Fairfield Shipbuilding and Engineering 
Company, Govan, launched the twin screw steamer Oranje 
Nassau, the second of three vessels it is building for the 
Stoomvaart Maatschappij Zeeland, of Flushing. The first of 
the three, the Prinses Juliana, was launched on May 22nd, 
and is rapidly being completed for service. The last of the 
three, which will be named Mecklenburgh, is being built with 
remarkable speed. The hull occupies the blocks vacated five 
weeks ago by the Prinses Juliana, and already the plating is 
well forward. The three vessels have been specially designed 
for night service between Flushing and Queenborough, and 
are 363ft. in length over all, 45ft. 4in. in extreme breadth, 
25ft. 10in. in depth to upper deck, and of about 3000 tons 
gross. There are five decks—lower, main, upper promenade, 
and boat—and ten water-tight bulkheads extending to the 
height of the main deck. Two funnels with a fore-and-aft 
rig give the vessels a smart appearance. Special features in 
the design are the large number of one-berth cabins, the 
minute subdivision of the hull by water-tight compart- 
ments, and the provision of submarine signalling and wireless 
telegraphy apparatus. 

The first-class dining saloon is on the main deck, and it 
extends the whole width of the ship immediately abaft the 
engine casing. The smoking-room at the fore end of the 
houses on the upper deck is accessible from the dining saloon 
by two alley-ways and a stair. Immediately abaft, and open- 
ing off the entrance hall, is the ‘‘imperial suite’’ of rooms, 
consisting of a large sitting-room, a bedroom, and a bath- 
room, all furnished and finished with exceptional taste and 
skill by Messrs. Mutters and Son, of the Hague. There are 
also two suites on the upper deck amidships, each consisting 
of sitting-room, bedroom, and bath-room. Of the 246 first- 
class passengers, sixty will have single-berth cabins, and ‘the 
majority of the others two-berth. A group of two-berth 
cabins forward on the main deck is reserved for ladies. Aft 
there are berths for 110 second-class passengers. 

The propelling machinery of these fine vessels consists of 
two sets of inverted, direct-acting, triple-expansion engines, 
each set having four cylinders and four cranks. The engines 
are balanced on the Yarrow, Schlick and Tweedie system, and 
have been specially designed for quiet and steady running at 
high speed. Steam is supplied by four double-ended boilers, 
adapted for forced draught on an improved arrangement of 
Howden’s hot-air system, with open stokeholds. 

The connection of the Fairfield Company with the Stoom- 
vaart Maatschappij Zeeland extends back to the time of the 
formation of that shipping company over thirty years ago. 
All the vessels have been built by the Govan firm. Of the 
steamers in the existing fleet, one was built in 1883, two in 
1886, one in 1887, and three in 1895. The three at present 
being constructed will easily rank as the finest in the fleet, 
and should further popularise the Flushing-Queenborough 
route. In replying to the toast of ‘‘ Success to the Oranje 
Nassau,’’ proposed by Mr. Alex. Gracie, of the Fairfield 
Company, at the luncheon following the launch, Mr. De 
Meester, managing director of the Zeeland Company, referred 
to the long association of his company with the Fair- 
field yard. It started as a shipping concern in 1876, and 
from the outset. was convinced that success would only be 
achieved if it had first-class steamers built by first-class 
firms. The Fairfield Company had built all the steamers of 
the fleet. The number of passengers showed a steady in- 
crease from year to year. In the first year the number 
carried was 11,000, while last year it had risen to 134,000. 
Altogether the number of passengers carried by these Fair- 
field-built boats numbered about 3,000,000. Another fact 
upon which they might congratulate themselves was that not 
a single accident had taken place on any of these steamers. 








SocreTy or ENGINgERS.—The third vacation visit of the present 
session took place on Wednesday, July 14th, 1909, when by the 
courtesy of Mr. A. L. C. Fell, chief officer of the London County 
Council’s tramway department, and of Mr. J. H. Rider, electrical 
engineer, facilities were given for a party of members and 
associates of the Society, with their friends, to inspect the 
Greenwich generating station, of which a description has already 
appeared in our columns. 

MANCHESTER GEOLOGICAL AND MininG Society. — By the 
courtesy of Messrs. G. H. Hill and Sons, consulting engineers to 
the Ashton, Stalybridge, and Dukinfield (District) Waterworks 
Joint Committee, members of the Manchester Geological and 
Mining Society have been invited to visit the works on Wednesday, 
2lst July next, and to inspect the trenches :—1.0, train from 
Manchester (Exchange) to Mossley ; 1.30, car from Mossley to 
Roaches, thence by the contractors’ car to the Chew Valley works. 

UNIVERSITY CoLLEGE.—The following awards have been made at 
University College, London :—Archibald P. Head Memorial Medal, 
1908-09: R. A. Pfleiderer. Engineering Diplomas: H. F. Anns, 
civil; E. E. Baily, civil and municipal ; S. M. Hitchcock, elee- 
trical ; J. W. Mason, civil ; S. G. Nottage, electrical, with distine- 
tion ; B. J. Pfleiderer, mechanical ; R. A. Pfleiderer, mechanical, 
with distinction; A. C. Russell, mechanical, with distinction ; 
A. M. Sims, civil and municipal ; A. T. C. Sutton, civil and muni- 
cipal ; F. L, Thompson, civil and municipal, 
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NEW PORT WORKS AT RANGOON. 


Tue fact that the Irrawaddy is navigable for 500 miles 
from the sea is largely responsible for the rapid develop- 
ment of the trade of Rangoon. The modern history of 
Rangoon as a port really dates from the creation of 
the Port Trust in 1880. The Commissioners who 
then assumed control showed themselves alive to 
the possibilities in the way of attracting trade, and 
spent considerable sums in giving improved facilities for 
the growing traftic, which by the year 1900 had increased 
to the annual value of nearly nineteen millions sterling. 
It was felt, however, that while the Commissioners had 
done much, there was an urgent call for the provision of 
additional facilities, and memorials were presented to the 
Government on the subject. The effect of these repre- 
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steamers; the Twante Canal, which is navigable by 
smaller river steamers and cargo boats; and the Pahnlaing 
River, which joins the Irrawaddy at Yandoon. The latter 
waterway has to a great extent become silted up, and is 
available for small boats only; and the Twante Canal 
also requires to be dredged and deepened if it is 
adequately to serve the needs of the increased traflic, and 
work in this direction is to be undertaken in the near 
future. 

Turning to the consideration of the harbour scheme, it 
should be noted that Rangoon has no wet docks. The 
river itself, in which heavy moorings have been provided, 
takes the place of wet docks, and serves all the require- 
ments of the export trade, cargo being delivered from 
boats while the vessels lie at their river berths. The 
import trade is accommodated at special wharves, and 
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sentations was to place the administration of the port on 
a new basis, and Mr. George C. Buchanan, M. Inst.C.E., 
was appointed chief engineer and chairman of the Port 
Trust in succession to the Government official who had 
previously had the work included in his other duties as 
chief engineer of the province under the Public Works 
Department. 

The first task undertaken by Mr. Buchanan was that of 
drawing up ascheme of improvement works, which was 
subsequently put in hand, and which is now about to be 
supplemented by additional works which possess some- 
what novel features. There are special points in connec- 


tion with the river traffic from Rangoon which should be 
referred to before dealing with the new port works. 
tangoon is on the Rangoon River, and there are several 
waterways which give communication to the main 
channel of the Irrawaddy. These include the Bassein 
Creek, which permits the passage of the large cargo 


| the scheme completed at the beginning of last year really 


constituted a remodelling of the port. The river traftic 
is now accommodated at jetties, and new import wharves 
have been built to serve the needs of the increasing sea- 
going trade. The scheme provided a new depdt for the 
inland trade, and included the revetment and reclama- 
tion of the foreshore, the construction of a new port road 
60ft. wide, and the building of three pontoon landing- 
stages. We dealt with this work on page 56 of our 
issue of January 17th, but we may here repeat that each 
landing-stage is 204ft. long by 42ft. broad, andis formed of 


fourteen separate iron pontoons 40ft. by 10ft., joined to each — 


other by iron girders and connected to the shore by two 
bowstring girder bridges, 108ft. long by 18ft. broad. 
Transit sheds have also been built, aggregating 40,000 
square feet of floor space, and a large area of ground 
behind them has been reclaimed, in view of future require- 
ments. Considerable difficulty attended the building of 


the new import wharves, owing to the unstable nature of 
the river bed and the lack of suitable foundations. The 
works comprise a retaining wall 2720ft. long, reclaiming 
15,000 square yards of foreshore, the wall being 10ft. 6in. 
at the base, and built of concrete and brick founded on 
piles driven 40ft. below low water. The new import 
wharves, 1300ft. and 1800ft. long respectively, consist of 
seven transverse rows of rolled steel screw-piles Tin. 
diameter, averaging 70ft. long, with screws 4ft. 6in. in 
diameter, the whole being braced together and surmounted 
by a steel superstructure with ferro-concrete decks. 
Brick and iron transit sheds have been erected behind 
the wharves, having an aggregate floor area of 308,000 
square feet. It is proposed ultimately to have a depth of 
28ft. below low water mark of spring tides alongside the 
main: wharves. 

The central power station for the hydraulic machinery 
contains two compound surface-condensing steam 
pumping engines, to which athird is now being added, 
and four force pumps of the plunger type, capable of 
pumping 200 gallons of water per minute at the 
accumulator pressure of 700lb. per square inch. The 








Fig. 2—BALL AND SOCKET JOINT IN PIPE LINE 


accumulator has a plunger 18in. diameter by 23ft. 6in. 
stroke, and boiler power is provided by two Cornish 
boilers each 20ft. long by 5ft. 6in. diameter. For work- 
ing the wharves, thirty-two movable hydraulic cranes, 
capable of lifting a load of 35 cwt. through a height of 
70ft., with a radius of jib of 42ft., are provided, and a 
further installation of four 10-ton cranes and a 40-ton 
steam floating crane is contemplated. The total cost of 
these works was about £700,000. 

The new scheme, the extent and character of which 
is indicated on the plan, Fig 1, and which has just 
been approved, has been rendered necessary owing to 
the manner in which the river immediately above 
Rangoon has eroded the right bank. To such an 
extent has this eroding process continued that the 
river now has a width of 6000ft. just above the town 
compared with 2500 in the harbour. The deep water 
channel has also been diverted to the opposite bank, 
and a serious shoaling in the harbour is threatened. 
Mr. Buchanan first reported on the case in 1903, and 
proposed the bold scheme of bringing the river back into 
its old course by building a training wall 2} miles long in a 
depth of water ranging from 10ft. to 70ft. below low water, 
and with 4-knot current running on both flow and ebb, 
the view being that this would not only have the effect 
of bringing the river back into its original bed, but would 
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set up a natural scouring process which would keep the | 
berths and the channel generally from the danger of 

silting up. Such a scheme was not, however, to be | 
lightly undertaken, and expert opinion was obtained ata | 
later date, Messrs. P. W. and C. S. Meik being called in | 
to report. Finally, Mr. Buchanan submitted a complete 

scheme worked out in collaboration with Messrs Meik. | 
This scheme was referred to Government, and made the | 
subject of reports by various committees, and was also 
reported on by Dr. Corthell, the American expert. 
Ultimately it has, with small modifications, been accepted 
by the Government of India, and work is to commence 
at once. 

The main idea of the scheme is as follows :—A cut will 
be made through the “Chalon” shoal above Rangoon, 
and for this purpose one of the largest suction pump 
dredgers in the world has been built by Simons and Co., 
and is now at work. The dredger, which we described at 
the time of her launch in our issue of May 15th, 1908, 
and is further illustrated in Fig. 3, is of the twin screw 
type, 208ft. in length, 36ft. beam, 14ft. depth, with a 
draught of 10ft. 6in. 
conditions is 9 knots. The dredger is equipped with two 
sets of pumping engines, each of 1050 I.H.P., and the 
vessel is fitted with a suction pipe for dredging from a 
depth of 35ft., and can deliver 80,000 cubic feet of sand 
and silt per hour through a pipe 42in. in diameter, and 
3000ft. in length. 

There are special features in the design of the pipe 
line, which is illustrated on page 59, which call for atten- 
tion. The line is carried on a series of pontoons of 26ft. 
diameter, spaced 50ft. apart centre to centre. The 
novelty in the pipe line is in the joint employed between 
each pair of pontoons to permit of lateral and vertical 
movement in the line of pipe. An engraving of the joint 
is shown in Fig. 2. Formerly either rubber or leather 
jointing was employed for pipe lines of this character, but 
owing to the heavy nature of the service such joints had 
a very short life, and the necessity for frequent removal 
was constantly hanging up the plant. In the present 
instance, therefore, use has been made of a ball-and- 
socket joint of cast steel, the design adopted being 
claimed to give maximum freedom of movement in every 
direction, while providing an absolutely water-tight joint, 


The speed under ordinary working | 


the shoal the harbour will bave its capacity doubled. The 
work will be under the immediate supervision of Mr. 
Buchanan, with whom Messrs. Meik will be associated as 
consulting engineers, 








EFFECTS OF THE WAR SCARE ON THE IRON 
TRADE IN AUSTRIA. 


NOW that the last war clouds have disappeared from the 
Balkan horizon, and the annexation of Bosnia and Herze- 
| govina has been finally completed, Austrian industrial and 
commercial interests are beginning to ask how much Baron 
Aehrenthal’s adventurous policy has really cost them. They 
know, so far at least as they can learn, that the actual military 
expenditure has amounted to something like 30 millions 
sterling. But what the further direct and indirect cost to 
the monarchy’s export and home trade will amount to they 
find very difficult to estimate. It is, in fact, utterly im- 
possible to decide what proportion of the loss in trade has 
been due to the war scare, and what to the general depression 
in business, the abnormally long and cold winter, and other 
| incidental causes. 

Statistics, which have just been issued by the Ministry of 
Commerce, for 1908 show that whilst imports increasei 
30 million kronen (£1,250,000), exports decreased 132 million 
kronen (£5,500,000). Of this decrease about a million 
sterling was in semi-manufactured goods, and the remainder 
in manufactured goods. It appears that this falling off was 
very generally distributed among the various industries ; in 
fact, out of twenty-five classes of trade only three showed an 
increase in exports over 1907. The iron trade suffered con- 
siderably, the exports of iron goods having fallen off about 
a million and a-half sterling, or nearly 40 per cent. Part of 
this must, however, be put down to the lower prices in the 
iron market. 

With regard to the iron trade generally, one of the largest 
manufacturers said that the home industry had been very 
depressed, but it was by no means certain that it would have 
bzen much better if there had been no war scare. AS a 
matter of fact, only those industries were directly affected by 
the political conditions which have a large trade in the Orient. 
Austria’s iron exports to Turkey are not very large, consisting 
chiefly of small wares, and of these a few shiploads were 
returned. With Servia the loss was considerable, particularly 








Fig. 3—-THE SAND PUMP DREDGER PELICAN 


special packing being employed for this purpose on the 
outer edge of the joint. This ball-and-socket design was 
first employed by Simons and Co. in the pipe line working 
at Bombay, and the satisfactory behaviour of the joint in 
service there led to its adoption for the pipe line now in 
service at Rangoon. The joint has been modified in some 
slight details from its original form, and has probably not 
yet reached finality in design. We are enabled to give 
the outside view of it in Fig. 2, but at present are not at 
liberty to enter into details as to its construction. 
The dredger has hitherto been working on the Hastings | 
shoal below Rangoon, the object being to deepen the main 
channel up to the port, so that the largest steamers may 
gain access to the wharves without discharging part of 
their cargo lower down the river, as has been necessary | 
hitherto. This preliminary dredging work, now practi- 
cally completed, will enable vessels drawing up to 28ft. of 
water to get up to Rangoon at all states of the tide 
without unloading. 
The next step will be to put the dredger and pipe line | 
at work on the Chalon shoal. The proposed channel runs | 
parallel to the training wall, and at a distance of some 
900ft. to 1000ft. from it. Simultaneously with this work 
the training wall is to be built. For this purpose timber | 
dolphins will be erected along the line, and lighted at 
night. Fascine mattresses will be laid along the whole 
length of wall, loaded with granite stone, sunk in | 
position, and covered with a 5ft. layer of granite. The | 
wall will then be built by tipping granite rubble on the 
central line from self-discharging hopper barges until low- | 
water mark, above which it is proposed to erect a block | 
wall, 5ft. high, and a pitched slope made thereon to high- | 
water mark. Four million bundles of brushwood, 7ft. long | 
and 6in. diameter, will, it is estimated, be required for the | 
mattresses and 2 million tons of granite. A feature of | 
the scheme is the quarrying and deposition of the granite. 
Large quarries have been opened up on a desert island | 
called Kalagouk, situated 135 miles from Rangoon, off the 
Tenasserim coast. Here a town of 1000 inhabitants has | 
sprung up, and the very Jatest quarrying machinery is in | 
course of erection, whilst the transport from the shore to | 
the hopper is to be carried out by means of a specially | 
designed Lidgerwood cableway, guaranteed to load 1000 | 
tons per day. By the building of wall and the removal of 











in materials of war, the export of which to Servia had been 
forbidden. 

Asked whether the steel and iron trades had not benefited 
greatly by the Austrian Government’s extensive preparations 
for war, the manufacturer replied that the orders given were 
far smaller than might be supposed, because during the past 
two or three years the authorities had been steadily engaged 
in increasing and improving the arms, munition, and military 
equipment generally, so that when it cam: to the pinch it 
was only necessary to make supplemental purchases, and 
these were comparatively small. The artillery corps had been 
furnished with entirely new cannon which had been manu- 
factured during the past three years. 

With regard to army supplies it may be mentioned that 
the electrical trades have fared better, as the field telegraph 
and telephone services are being greatly increased and 
developed. Very large orders have also recently been given 
for field travelling kitchens. 

In agricultural machinery, a highly important branch of 
industry in Austria-Hungary, the manufacturers are also 
complaining of a falling off in trade. But here again they 
admit that it is impossible to tell whether business has 
suffered from the war scare, or from the abnormally severe 
winter. Many people believe that the political uncertainty 
had little effect upon this branch, but that prospective cus- 
tomers were rather waiting to see how sowing operations 
were likely to be affected by the weather. Of course the war 
crisis came at a bad time, just when landowners and farmers 
would usually be considering their orders tor next season. 

The managing director of one of the largest agricultural 
machinery manufactories in the empire said that the business 
situation, especially with regard to the Balkans, was 
extremely unsatisfactory. Orders from Servia unaccompanied 
by cash remittances were refused by all the factories, the 
unsettled conditions there rendering business very hazardous 
The political upheaval in Bulgaria too rendered business there 
very uncertain. The long-drawn-out Turco-Bulgarian crisis, 
with repeated threats of mobilisation, had made Austrian 
business men very cautious with regard to orders from the 
new kingdom. But doubtless matters would soon improve 
there. Roumanian landed proprietors had taken advantage 
of the war crisis and disturbed conditions as an excuse for 
not paying their bills. And a3 in addition the country had 
suffered from three bad harvests in succession, nobody was 
very keen to sell farm machinery in Roumania. In 





manufacturer, the Greek merchants in many places refusing 
to buy at all, preferring to have prices quoted “local 
England.’’ 

In Austria, on the other hand, the head of a large English 
factory said that there was a considerable anti- English feeling 
very generally prevalent, on account of the hostile attitude 
displayed by the British press towards Austria’s annexation 

licy. 

Pothis view was rather confirmed by one of the leading 
importing agents in Vienna, who said that he had heard many 
expressions of annoyance at England’s stand against Austria. 
His own trade, which is practically confined to machinery, 
was, he said, very bad, perhaps worse than at any time in the 
last forty years. The imports had dropped considerably, 
especially machinery for the textile trades, as these had been 
seriously affected by the Turkish boycott. The home trade 
was also bad. A few more inquiries were being received now 
for machinery and factory equipment, and it was possible 
that things would improve. But throughout the winter and 
spring business had been extremely dull. 

Incidentally, this gentleman deplored the falling off in his 
business with English firms. He said they were constantly 
losing orders to the Germans, who were much more ready to 
meet the special requiremen's of their customers, not only in 
technical details of manufacture, but also as regards terms 
of payment. He added that in more than one case recently 
the Germans had secured large orders by underbidding their 
English rivals considerably. 

After all, the Austrian iron men have one consolation, that 
if business is bad with them, it is worse in Germany. The 
balance-sheets which have just appeared of the Austrian 
Alpine Montan Company and the Prague Iron Industrial 
Company, and the German Laura Hiitte show that the 
Austrian works fared much better than the German. 
Whilst prices in Germany have fallen nearly 40 per cent., in 
Austria they have gone down only 15 per cent., partly due to 
Austria’s trade being princ pally domestic, the exports being 
relatively small. It is also due to the differences in dividend 
policy. In good times the Germans paid the highest divi- 
dends possible, whilst the Austrians increased their dividends 
too, but were always careful to carry over a part of the 
profits. 

The big Austrian works claim that they would have done 
much better, but that the Ministry of Finance diverted large 
sums which were set apart for expenditure upon the State 
railways, to meet the immense demands of the military 
authorities in the winter. 

Generally speaking, the prospects for the iron industry in 
Austria are regarded at the present moment as none too 
favourable. Tt is thought that there may be some improve- 
ment in the building trades soon which would tend to relieve 
the situation somewhat. Later on the Government will be 
forced to expend large sums on the State railways both for 
rolling stock and rails. 

However, the Austrian shipbuilding trades are reported to be 
in a satisfactory condition. This is the more remarkable in view 
of the stagnation in this industry existing in other countries. 
The Austrian Lloyd works have all their slips occupied at the 
present time. Besides this they are getting ready to build 
two large passenger steamers for the Alexandria service. 
Among the vessels now being built are four Levant steamers 
and a double-screw vessel for the Albanian service. The 
Lloyd works will easily beat their output for last year, which 
itself constituted a record in their history. 

The Stabilimento Tecnico’s yards at San Marco are fully 
| occupied with the building of warships, and the works at San 





| Roeco have two steamers for the Austrian Lloyd’s Dalmatian 


| docks at Monfalcone 








Macedonia trade was not much better for the Austrian 





service, and two other ships in course of building. In the 
two more steamers for Dalmatia are 
being built, whilst the yards at Martinolich have work 
enough for the whole year. 

The new Austrian Lloyd steamers for Alexandria, which 
are to be ready in September, 1911, will have a speed of 
18 knots, and will be equipped with the most modern com- 
forts. They will have accommodation for 180 first-class, 100 
second-class, and 60 third-class passengers. As Austria fur- 
nishes Egypt with large quantities of provisions of various 
kinds, the ships will be fitted with unusually large storage 
refrigerators. 

These new fast boats will bring Alexandria within three 
days of Trieste, forming the quickest connection between the 
African continent and Europe. The Austrian railways are 
planning to run a new train between London and Trieste, 
making the journey in 364 hours, and the complete travel 
from London to Alexandria in 4 days 84 hours. 








H.M.S. BELLEROPHON. 


WITH this issue we give a two-page engraving of H.M. 
first-class battleship Bellerophon. We have frequently 
referred to this vessel, and we need only here repeat that she 
is an improved Dreadnought, having a greater displacement, 
i.e., 18,600 tons, as compared with 17,900 tons. She is 
520ft. long on the waterline and 526ft. long overall. She has 
a beam of 82ft.,and a maximum draught of 29ft. Her 
machinery consists of Parsons turbines, built at Fairfield, and 
of 23,000 horse-power. The Bellerophon has four propellers, 
and carries ten 12in. guns. She was built at Portsmouth. 











THE RECENTLY-COMPLETED Metropolitan Tower in Madison- 
avenue, New York, is the loftiest inhabited building in the world. 
It has a base measurement of 75ft. by 85ft., is faced with white 
marble, and rises to a total height of 700ft. 

GEOLOGISTS’ AssOcIATION.—There will be excursions of this 
Association to the Ordnance Survey Office, Southampton, to-day, 
to Northwood and Croxley Green on Saturday, 24th inst., to 
Leicester on Thursday, September 2nd, to the New Railway, near 
Brill, on Saturday, September 11th, and to Taplow and Burnham 
Beeches, on Saturday, September 18th. 


Screntiric ExuisitioN.—Another Scientific Exhibition, on 
similar lines to that which proved successful in 1907, is to be held 
at the Royal Horticultural Hall, Westminster, S.W., in October 
next. The exhibits will include engineering models, electrical 
and scientific apparatus, lathes and light workshop appliances, 
model aéroplanes, and technical education equipment. Many 
firms have already taken space, and a very interesting display 1s 
assured. An attractive feature will be the exhibits in the compx - 
titions for model and scientific apparatus making, several event: 
for both amateur and professional workers having been arranged, 
for which prizes are being offered. Full particulars may be 
obtained from the organisers, Messrs. Percival Marshall and Co., 
26-29, Poppin’s-court, Fieet-street, London, E.C, 
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RAILWAY MATTERS. 


Tue Norwegian Stirthing have voted a sum of about 
£3,205,000 for the construction of new railways. 


Tue 3000-kilowatt turbo-alternator set for the Pinkston 
power station of the Glasgow Corporation tramways has now been 
got to work, and is at present being run under the snperintendence 
of the contractor. 


Ong and a-quarter millions of money are to be spent 
and 527 miles to be added to the railway mileage of the T'ransvaal. 
This is equivalent to an extension of one-third of the existing 
railway system in the Colony. 


Tue last spike of the prairie section of the Grand Trunk 
Pacific has been driven at a point west of Wainwright. The line 
will thus be open.for construction trains from Winnipeg to Edmon- 
ton, a distance of 792 miles, and for public truffic before the 
harvest, 


In the block signals, manual control type, which the 
Baltimore and Ohio Railroad is about to install between Hicks- 
ville, Ohio, and Millers, Ind., each outlying switch will be equipped 
with a telephone, and also each block station, so that engine- 
drivers can communicate with the nearest block office at any time. 


Tue Board of Trade have recently confirmed the Burry 
Port and Gwendreath Valley Railway (Light Railway) Order, 
1909, authorising the reconstruction and working as a light rail- 
way of certain — of the railways of the Burry Port and 
(iwendreath Valley Kailway Company, in the county of Car- 
marthen. 

Tur South American Railway Congress, which will 
meet at Buenos Ayres during the International Exhibition of 
Railways and Land Transport to be held there from May to 
November, 1910, will consider, among other matters, questions 
relating to the most convenient gauge, systems of signalling, motor 
car service, and electrification of suburban trains. 


Work on the new railway which, when completed, is 
to connect Bergen with Christiania, was resumed in the spring of 
1908, as soon as the snow was cleared. The more exposed cuttings 
were screened during the summer and no serious hindrance to 
traffic has since been reported on the line. It is hoped to com- 
plete the section from Gulsvik to Kroderen by the autumn of this 
year and then to declare the railway open in its entire length. 


A HYDRO-ELECTRIC railway, 100 miles in length, is, the 
Electrician states, to be commenced shortly, through the Okanagan 
Lake district in British Columbia. Starting from Vernon, the 
main line will follow the west side of the lake to Summerland, and 
there-will be a branch, forty miles long, on the east side of the 
lake to Kelowna, Electrical energy will be generated from 
waterfalls in the neighbourhood. It is stated that the construc- 
tion will be completed by the end of next year. 


THE Gaceta de Madrid of 28th June, according to the 
Board of Trade Journal, contains a notice to the effect that Mr. 
Juan de la Cruz Pérez Ortega has applied to the Direccién General 
de Obras Piiblicas, Madrid, for a concession for the construction 
and working of a railway (secondary) from Pedro Abad, through 
Bujalance and Porcuna, to Martos. The ultimate award 1n respect 
of this contract will, no doubt, involve the purchase of a substan- 
tial quantity of steel rails and other materials which may have to 
be obtained wholly or in part out of Spain. 


THouGH only recently completed to the Pacific Coast, 
the Chicago, Milwaukee and Puget Sound Railway has already 
begun, says the Engineering Record, to replace the timber trestles 
by stee] structures or to fill them in. The timber trestles are new 
and of substantial construction, and the changes are stated to be 
due to the policy of the company of freeing its main line from all 
structures of this character, thus decreasing the risk of fires, which 
might cause serious delays to traffic. Some of the tunnels were 
originally lined with timber, and these are now being lined with 
concrete, 


Ir is understood that the railway companies have 
received satisfactory assurances from the Chancellor of the 
Exchequer as to exemption from the taxes on undeveloped lands 
and minerals. The unused lands of the railway companies were 
bought and paid for, always at a high price, just as the other 
lands bought by the railway companies were purchased, for rail- 
way purposes, and it does not alter the position that all of them 
have not hitherto been used for such purposes. Moreover, rail- 
way companies do not work the minerals under their land, because, 
for one reason, they require the support of the underlying ground 
for their traffic. 


At a meeting of an electric traction company recently 
a shareholder made an interesting suggestion with regard to the 
need for a new coin, It was pointed out that the tramways of 
the company, like many motor omnibus and other public transport 
undertakings, are working on an almost negligible margin of 
profit, owing to the low standard of fares. There are many 
practical difficulties in the way of raising fares, one being that the 
farthing is not a convenient coin for use on tramways, while an 
increase from one penny to three half-pence would be excessive. 
It was stated that if passengers paid a penny and a fifth instead of 
a penny the tramways would be placed on a sound financial footing. 


Ir is stated, says the Scientific American, that the 
Union Pacific Railway is planning to plant its right-of-way from 
the Missouri River to the Pacific with alfalfa. At each edge of the 
right-of-way also will be planted a row of pine trees alternating 
with elms, there being a tree at intervals of every two rods. As 
the alfalfa becomes green early in the spring and remains so until 
late in the autumn, the ornamental effect should be decidedly 
pleasing. Furthermore, it is claimed that the grass and trees will 
furnish, in certain localities, a decided protection against snow- 
drifts and washouts, It is stated that the Chicago, Milwaukee, 
and St. Paul Railroad proposes to do similar planting and grassing 
between Ottumwa and Kansas City. 


THERE is much interesting matter in the report of the 
Block Signal and Train Control Board to the Interstate Commerce 
Commission, giving the American view of European methods. 
One section of the report, the Railway News states, deals with 
devices or systems which have to do with the safety of railway 
operation. It is pointed out that while English roads evidently 
have, as a whole, the best of signalmen, a number of companies 
have, nevertheless, introduced electric control apparatus by which 
the men at the opposite ends of a block must co-operate in giving 
a clear signal. Whether from a knowledge of errors which have 
occurred but which have caused no collisions and have not been 
made public, or from the desire to provide all possible safeguards, 
which, no doubt, is the real reason, these roads have taken action 
further to protect passenger services. 


Accorpina to the Railway Times, Sir Charles Met- 
calfe, who left England in March in connection with the further 
extension of the Cape to Cairo Railway, has just returned to 
England from the Congo. He states that 60 miles of earthworks 
have been completed beyond Broken Hill, and that the rails are 
being laid at the rate of one mile daily. It is expected that the 
railway will be at the frontier itself by the end of the year There 
will then be direct through rail communication of some 2150 miles 
from Capetown and of 1450 from Beira. With a railway from Albert 
Edward Lake to the north end of Tanganyika, and a line from the 
existing system in North-West Rhodesia through North-East 
Rhodesia, to develop that region, which is all 5000ft. to 6000ft. 
above sea level, travel by rail or steamer will be possible the whole 
distance from Alexandria to Capetown. 





NOTES AND MEMORANDA. 


In British Columbia platinum is found in many of the 
ailuvial gold workings, where it can be saved as a by-product. 
The saving of it in a small way is, however, attended with so much 
trouble that it has been practically neglected and no appreciable 
production made recently, 


A NEW astronomical compass, which will be of great 
use to explorers and others, and by which the time may be told 
without any elaborate calculations, has been exhibited by the 
British Astronomical Association. The little instrument has 
already been adopted in India for military purposes. 


ActinG in the House of Commons for Mr. Lloyd George, 
Mr. Hobhouse stated that benzol manufactured in this country 
was not liable to the petrol tax. This being the case this spirit 
should be obtained retail for about 8d. per gallon, or less, and its 
use would prove to be a decided saving in the cost of motoring. 


A wiReEtess telegraph station at Copenhagen was 
recently opened to the public. This station is used for the 
exchange of messages between ships and the shore, and communi- 
cation, under normal conditions, is possible over a distance of 
187 miles. All Danish telegraph offices accept messages for 
transmission by wireless telegraphy. 


Ir is said that a new supply of radium has been dis- 
covered in Portugal by Thomas H. V. Bower, a member of the 
American Institute of Mechanical Engineers. A certain stream, 
the name of which is not disclosed, was reputed to have thera- 
peutic properties, Mr. Bower followed the stream to its source, 
and discovered that it ran over a bed of uranium phosphate, 


Tae water supply of Nice has been sterilised for over a 
year by a plant of the Otto type, which was described by 
Dr. Beunat in a paper before the recent International Congress of 
Applied Chemistry in London. The plant has a rated capacity of 
1000 c.m. of sterilised water per hour, but has not been operated at 
that rate, owing to the shortage of the supply. A current of 
20,000 volts and 500 periods is used. 


TuE next big engineering project on the Great Lakes 
will be the damming of the Niagara River opposite Buffalo and 
Fort Erie for the purpose of raising the level of Lake Erie. The 
International Waterways Commission, which has been working on 
the problem for several years, has nearly completed its report, and, 
it is said, will recommend that the dam be built by the Canadian 
and the United States Governments. 


THE owners of a St. Abbs fishing boat have made the 
important discovery that a net dyed as nearly as possible the hue 
of the sea, instead of the traditional brown, yields much larger 
results in the matter of fish caught. The discovery was, says the 
Western Morning News, put to the test a short time ago, when, out 
of a fleet of sixty-five boats, the boat with its nets dyed blue made 
far and away the largest catch. The dye used is bluestone. The 
discovery has aroused much interest among the fishermen. 


Prat, as it comes from the bog, contains from 85 to 95 
per cent. of water. According to Dr. Ekenberg, it appears that 
the peat contains a hydrocellulose which is of the nature of a jelly. 
If the peat is subjected to pressure the hydrocellulose passes 
through very much as soft soap might, and without separating 
the water from the peat. If, however, the peat is heated to about 
320 deg. Fah., this jelly is immediately destroyed, and most of the 
water can be separated by a pressure of about 2401b. per square 
inch. 


Tar steamer Conqueror at Leith has been chartered 
by Dr. W. S. Bruce, Edinburgh, the leader of the recent Scottish 
National Antarctic Expedition, for the purpose of undertaking 
another expedition to the Polar regions. The expedition, it is 
expected, will be ready to sail in a little more than a fortnight. 
The present intention is that the expedition will be away for two 
or three months. Important observations in the neighbourhood 
of Spitzbergen are premeditated, Dr. Bruce being a recognised 
authority on that region. 


Ir would appear that individual oxygen generators, 
each capable of sustaining the life of a man surrounded by noxious 
gases or the deadly fire-damp for almost an hour, will be soon 
supplied to all coal miners in the United States, if experiments 
now being conducted at the laboratory Geological Survey in that 
country prove successful. Officials in charge of the laboratory 
and testing station are of the opinion that an inexpensive oxygen 
generator which every miner could afford to own can be made, and 
they expect in a short time to have practical models completed. 


A PATENT recently issued, says the Electrician, 
describes a method of improving steel produced in electric 
furnaces. The steel, previously refined in a basic electric furnace, 
is passed into a crucible with an acid lining and allowed to settle. 
A mechanical readjustment takes place, the steel taking up 
silicon, which, it is claimed, has a favourable influence on the 
internal structure of the steel. In addition, the production of iron 
alloys or the addition of modifying agents can be easily controlled. 
The latter is accomplished by passing the unalloyed steel into the 
crucible before adding the modifying constituents. 


Tae American Machinst for June 24th contains an 
article on the ‘‘oxhydric” process of cutting metals. The appa- 
ratus described consists of a preheating nozzle, delivoring mixed 
oxygen and hydrogen, which is used continuously to heat the metal 
to the required temperature, while immediately following it, and 
set at an angle such that both streams of gas strike the metal at 
the same place, is a second nozzle, delivering pure oxygen only. 
This cuts the metal by oxidising it without melting, and blows 
away the oxides by the force of the blast. The result is a cut 
which may be fairly compared with that made by a cutting tool, 
while the heating is so local that the properties of the material cut 
are notaffected beyond about jin. of the cut surface, 


Ir is stated in a consular report that milking machines 
have now been introduced into Denmark. Amongst these, one is 
described as being a thoroughly efficient machine, though it works 
on the principle of continuous suction. The actual time taken by 
this machine was 20 minutes for 15 lb. of milk. Other machines 
working by combined pressure and suction occupy, on the 
average, about eight minutes per cow. An Australian milking 
machine is also reported as having given satisfaction. The cows 
adapt themselves very quickly to it, and no udder disease has 
been noticed in places where the milker has been employed. A 
man with two double machines can milk fifty cows in two hours— 
that is to say, that the machine is three to four times as quick as 
the ordinary hand-milking method. 


A PAPER recently read before the American Institute of 
Electrical Engineers by Mr. J. N. Dodd discusses the general con- 
siderations which enter into the proportioning of auxiliary peles, 
and gives a method for testing and adjusting the poles for the 
correct strength. The author develops tne ordinary electro- 
magnetic formula for calculating the flux density at the auxiliary 
pole-face, and quotes Arnold’s formula for the width of the pole- 
face are:—Pole are = Br + T — 0b, where T = slot pitch, Br 
= brush thickness reduced to armature diameter, ) = commuta- 
tor segment thickness reduced to armature diameter. The author 
considers the voltage distribution curve at the commutator, and 
states that for perfect commutation, if' the mechanical conditions 
are correct, the voltage under the brush should be zero. The 
method of testing proposed is based on this, and consists in 
measuring the voltage between two adjacent segments under the 
centre of the brush, which should be zero when the auxiliary poles 
are correctly adjusted, when perfect commutation should occur. 





MISCELLANBA. 


Ir has been decided to build at Christiana a floating 
dock which is to accommodate vessels up to 4000 tons dead weight. 


DenmakK nolonger imports her supplies of cement from 
the United Kingdom, but exports cement abroad in considerable 
quantities. 


Tue armoured cruiser Indefatigable, now under con- 
struction at Devonport, continues to make excellent progress, over 
half the normal launching weight of the vessel having been placed 
on the blocks, 


Tue Mersey Docks and Harbour Board’s new dredger, 
the Leviathan, is lifting from the approaches to the Mersey 
300,000 tons of sand a week, and already 2ft. have been added to 
the depth of the water at the bar. 


Tue total number of persons emigrating from Norway 
during 1908 was 9597, out of whom 8600 were Norwegians, 846 
Swedes, and 151 other nationalities. The majority of the 
emigrants went to the United States. 


Tuer Parahyba, the sixth of the ten destroyers ordered 
by the Brazilian Government from Yarrow and Co., Limited, of 
Scotstoun, ran an official full-speed trial a few days ago on the 
Skelmorlie mile. She attained a speed of 27.29 knots. 


From the returns compiled by Lloyd’s Register of 
Shipping, it appears that, excluding warships, there were 308 
vessels of 745,705 tons gross under construction in the United 
Kingdom at the close of the quarter ended 30th June, 1909. 


Berore the end of the year it is proposed that a joint 
Commission of naval and military experts shall visit Hull and the 
Humber to examine such land defences as exist at the present 
time, and to determine how far these need to be strengthened and 
what new ones require to be built. 


Tue City Council of Cincinnati has passed an ordinance 
by unanimous vote that on May Ist, 1910, to continue until 
October 1st, 1910, the clocks in that city are to be turned ahead 
one hour, thus giving workpeople an additional hour of daylight in 
the evening for recreation or other purposes. 


Tue Admiralty are determined to bring the night firing 
of the fleet to the highest attainable standard of efficiency, under 
present circumstances. This is evidenced by the fact that the hull 
of torpedo boat No. 100 at Devonport is to be fitted up as a target, 
so that an exhaustive series of experiments can be carried out by 
gunnery experts. 


Tur Board of Trade Journal states that the Bulletin 
Commercial (Brussels) of 3rd July contains an announcement to 
the effect that the Chilian Government have instructed Mr. G. H. 
van Mourik Broekman, Professor in the University at Santiago, 
to prepare plans for the construction of a sea port at San Antonio 
on the Chilian Coast. 


THE question of improving the present telegraph com- 
munication between India and Burma has been under considera- 
tion, but, says Jndian Engineering, we learn that the idea of 
laying a cable between Madras and Rangoon has been abandoned. 
It is expected that with the construction of a bridge at Sara it 
will be possible to improve the existing arrangements. 


THE meeting of the British Association, which opens 
in Winnipeg on August 25th, will be the third which has been 
held in the Dominion. The first Canadian meeting tock place in 
1884 at Montreal ; the second thirteen years later at Toronto. 
The fact that the third is to be held at Winnipeg may be regarded 
as significant of the enormous development of the West during 
the past few years. 


THE notices recently issued by the committee of the 
International Aéronautical Exhibition at Frankfort show that 
many valuable prizes have been placed at its disposal, including 
one by the German Emperor ; three prizes are also offered for the 
best cinematograph films of natural flight. A series of scientific 
lectures will be delivered, dealing, among other things, with the 
physics of the upper air. 


Tue Argentine gunboats Parama and Rosario have left 
the Elswick Shipyard, and proceeded down the Tyne, where they 
have been docked, and taken in their stores of powder and explo- 
sives. The crews have arrived from Buenos Ayres at London in a 
Government transport. ‘The vessels will be handed over shortly 
by the builders, when they will leave for the Argentine, making 
the voyage out in company. 


ANoTHER section of the Panama Canal has been com- 
pleted. It is situated near Matachin, just below Gamboa, where 
the Chagres River intersects the canal route. At this point the 
river makes a deep bend, and it was necessary to cut through this 
bend to provide a channel for the canal, The cutting is about half 
a mile long, 500ft. in width, and has an average depth of about 
45ft. As soon as the rails are removed from the section, the 
Chagres River will be turned and allowed to flow through it, and 
the present bed of the Chagres will be used as a dumping ground. 


NEGOTIATIONS are in progress among the Clyde 
operative engineers for a reduction of one hour in the working 
week of fifty-four hours. The proposal emanates from the 
Glasgow District Committee of the Amalgamated Society, who 
contend that their members should have a fifty-three hours’ week, 
as prevails on the North-east Coast, without any wages deducted. 
The demand has not yet been laid before the employers, and the 
Glasgow District Committee are meantime endeavouring to secure 
joint action with the three other committees in the Clyde 
district. 

TuHE aérial torpedo for life-saving; invented by Col. Unge, 
has been again tested on Sir W. G. Armstrong, Whitworth and 
Co.’s range at Silloth, on the Solway shore. The apparatus is 
designed to throw a lifeline from a ship in distress either ashore 
or to another vessel. The torpedo, the cradle from which it is 
discharged and the line fit in a box 4ft. long and about 18in. in 
width and depth. The torpedo is discharged from the cradle 
either by fuse or electric ignition of a charge of gunpowder. The 
tests showed that the torpedo could be sent with perfect accuracy 
a distance of 380 yards. 


TueE Diario Oficial, Montevideo, of 15th May, publishes 
the text of a Bill, under the terms of which the Finance Com- 
mittee of the Montevideo Port Works are empowered to apply the 
sum of 300,000 pesos (about £64,000) to the lighting of the har- 
bour, the acquisition of land, and various complementry works, 
The Diarvo of 18th May publishes the text of a contract between 
the Legislature and the Empresa Constructora del Puerto de 
Montevideo, by which the executive authorities are empowered to 
utilise a sum not exceeding 1,375,000 pesos (about £290,000) for 
the carrying out of harbour works, including quay extensions and 
important dredging operations. 


TENDERS have been recently advertised for by the Navy 
Department of the United States for the construction of the highest 
tower wireless telegraph system yet devised. It is proposed to 
build at Washington a concrete tower which will rise 600ft., over- 
topping the Washington Monument by 45ft. Installations will 
also be made on board the various vessels of the fleet, so that it 
will be possible to telegraph 3000 miles seaward and from vessels 
to land a distance of 1000 miles. The Navy Department has been 
working on the scheme for about two years. An appropriation of 
70,000 dols. for the construction of the tower and of 100,000 dols. 
for the purchase of wireless instruments is available, 
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REPLIES. 


J. B. (Croydon).—It all depends upon the point of reference. Rélatively 
to any point on the vehicle itself all points on the rim are moving at 
the saa e speed. Relatively to earth the touching point is obviously at 
rest and the top point is moving twice as fast as the centre. 

CuimBine.—The usual and the simplest plan is to connect the loaded 
trucks at the top of the incline by a rope passing over a pulley with the 
empty trucks at the bottom. You could, of course, use such an electric 
arrangement as you suggest, but it would, we fear, be found very costly 
for one thing, and for another a rope does not make a good driving rail. 
You would do well to look up descriptions of telpherage, which has 
features somewhat similar to your suggestion. 


INQUIRIES. 


LEAD LINING. 


Sir,—Can any of your readers give me the name of a firm which is in a 

sition, by means of electricity or other process, to line cast and wrought 

ra tanks with chemically pure lead to a thickness of one-eighth 7. an 
A. B. ¢ 
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Scotch Miners and their Wages. 


THE refusal of the Scottish miners to permit 
the question’ in dispute between them and their 
employers to be referred to the independent chair- 
man of the Conciliation Board need cause no 
surprise. If the State is prepared to set common 
sense at defiance by enacting that all mines are 
to be worked on one uniform principle as far as 
hours of labour are concerned, regardless of the 
widely varying natural conditions of the different 
seams and districts, we need not wonder at the 
miners, or their leaders, disregarding the fluctua- 
tions of trade, or the laws of supply and demand. 
For a good many years now it has been the custom 
in the mining industry, failing a mutual agreement 
between the men and their employers, to refer 
wages disputes to the judgment of the independent 
chairman of the Coal Trude Conciliation Board. 
This convenient method of arranging wages by 
independent judgment, based upon trade circum- 
stances, is to be abandoned by the Miners’ Union, 
just as the equally convenient method of arranging 
working hours in the different districts according to 
natural conditions has been abolished by Act of 
Parliament. And, to quote the words of Mr. 
Smillie, the public will, in case of rupture, “be 
made to feel the pinch.”’ 

Briefly, the position is this: Under the Concilia- 
tion Board arrangement the wages of the Scottish 
miners are based upon the standard of 1879. The 
present demand of the owners for a 124 per cent. 
reduction is not, therefore, a 124 per cent. reduction 
on the actual wages of the moment, but on the rate 
of wages prevailing thirty years ago—say, 8 per 
cent. on actual wages. During the last trade boom 
wages went up to a level exactly 100 per cent. above 
the 1879 standard. By stages they have come 
down, in sympathy with the price of coal, to a level 
only 50 per cent. higher than the standard. With 
depression still prevalent, and with coal prices 
falling still lower at the very moment when the new 
Eight Hours Law is adding to the cost of mining, 
the colliery proprietors feel justified in making a 
request for a further reduction of wages, which 
would, however, still leave the rates 374 per cent. 
above the standard, as it is called. When this 
demand was considered by the Conciliation Board, 
there was failure to arrive at an agreement. That 
was not, perhaps, unnatural; but the curt refusal 
of the men’s representatives to state their case 
before the independent chairman and then abide by 
his decision, in accordance with established prece- 
dent, is too high-handed to allow of any excuse. 
For a long time there has been an agreement exist- 
ing between the owners and the men that 374 per 
cent. above the 1879 standard was to be regarded 
as the absolute minimum—this means, roughly, 
5s. 6d. per day—but that there was to be no 
maximum. Last year, however, the Scottish 
Miners’ Union advanced the claim that under no 
circumstances should wages be permitted to fall 
below 50 per cent. above the standard—that is the 






day. With the Eight Hours’ Law in prospect, in- 
volving a curtailment of the daily per capita output 
of coal, the owners did not consent to the men’s 
proposal to raise the minimum from 374 to 50 per 
cent. above the standard. Shortly afterwards, upon 
the occasion of the annual conference of the Miners’ 
Federation at Chester, the delegates of the Scottish 
Union reported to their English colleagues the 
agitation they were conducting with a view to rais- 
ing the minimum to a 50 per cent. increase, and the 
Conference passed a resolution pledging the support 
of the entire Federation for the Scottish miners in 
any efforts they might take to enforce such 
a minimum. It is this pledge which is stimu- 
lating the Scottish ieaders in their present 
policy. They hcpe that, if their local strength is 
not sufficient to enforce their demand for the 
recognition of a 50 per cent. minimum, that the 
power of the Miners’ Federation, expressed in 
the terms of a great national coal strike, or the 
threat of such a deplorable contingency, may 
prove ample for their purpose. Regardless of the 
industrial exigencies of the nation, the working 
hours of the miners have been limited by law. As 
a natural, or inevitable, corollary we are about to 
see at least the attempt to establish a wage rate by 
trade union effort regardless of the demand for, or 
the price of, coal. Not only that, but it is sought 
to raise the minimum wage in face of reduced hours 
of labour and acute trade depression. 

Seeing that this is a wage dispute, that the 
driving force behind the minimum wage movement 
—and, indeed, the Miners’ Union—is becoming 
largely, if not mainly, socialistic, and that its 
instigators rely chiefly upon the Socialist Press and 
platform for their support, we may venture to call 
attention to the misleading statements concerning 
miners’ wages put forward by the Socialists. As 
we write we have before us a copy of a leading 
Socialist journal, the Clarion, containing a special 
article on “Scottish Miners’ Wage Reductions.” 
In this article it is stated that ‘‘ the colliers have 
never had high wages. °. They have never had 
more than 2s. 6d.atonofcoal. At present they have 
only about 2s. 1d. aton. At present in Glasgow the 
price of coal is 19s." This was written in August, 
1908. This is a fair sample of the declarations 
about miners’ wages which are continually being 
made by Socialists, and readily believed by the 
thoughtless section of the public. Indeed, it is a 
stock argument with Socialists that miners’ wages 
only average 2s. per ton of coal. But what is the 
fact? The average annual output of coal in this 
country is less than 300 tons per worker employed; 
therefore, if the miners only get 2s. a ton, they get 
considerably less than 600 shillings in a whole year 
—considerably less than £30 in fifty-two weeks. 
In other words, the average wage is not more than 
about 11s. per week per man. Such is a sample of 
the misrepresentation upon which modern labour 
movements in general, and miners’ movements in 
particular, are now conducted. 


Workshop Accuracy. 


IN a letter published in our last issue, Mr. 
Van den Kerchove raised a question which must 
always remain of absorbing interest to mechanical 
engineers. Our correspondent, as we may remind 
our younger readers, was one of the pioneers of 
workshop accuracy, and whatever he has to say 
upon precision of workmanship must be listened to 
with respect. Years ago, when interchangeability 
was unknown to the average engine builder, and 
when every part was made and fitted by highly 
skilled hand labour to its corresponding part, Mr. 
Van den Kerchove was developing at his works in 
Ghent and Mr. Willans at his works at Thames 
Ditton a system of manufacture which was, for the 
time, of almost incredible accuracy. At each works 
there was to be seen what we may describe as a 
show experiment, as it was performed before 
visitors to impress them with the high standard of 
workmanship attained. At Ghent two such pieces 
as a shaft and a crank web were taken. The shaft 
was pressed into the web at a certain hydraulic 
pressure ; it was then removed, and the experiment 
repeated with the same pieces several times in 
succession, but between the gauge pressure for the 
first and last pressings the difference was always 
quite small, showing that the shaft had been turned 
and the boss bored with an accuracy which per- 
mitted this severe test without damaging the metal. 
At Willans and Robinson’s the usual experiment was 
to place a cylinder on a surface plate and put a piston 
into it. The piston could be spun round readily by 
hand, but the air did not escape past it, even when 
it was violently forced down 
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were first shown as wonders of accuracy, and now- 
a-days they could be repeated in a hundred works. 
But quite recently a new marvel of fine workman- 
ship has attracted attention. Little more than a 
year ago, we believe for the first time in this 
country, there were exhibited at a soirée of the 
Royal Society, a set of plain gauges, made by Mr. 
Johansson, which beat for accuracy anything before 
made. They were small cubes and parallelopipeds 
of tool steel which were correct in their mea- 
surements within a plus or minus tolerance of 
.0001 mm. per ten millimetres of length. Such 
gauges are now made up in sets for workshop use, 
and it is possible with 102 gauges to make 
40,000 different measures without exceeding an 
error of one one-thousandth part of a millimetre. 
It is of these extraordinary gauges Mr. Van den 
Kerchove spoke in the letter to which we have 
already referred, and on them he makes, by inference, 
a comment which must have occurred to many 
other engineers. Is such high accuracy required 
for ordinary mechanical engineering? With his 
machine he secures an accuracy within about one 
two-hundredth of a millimetre, or a fifth of that 
secured by Mr. Johansson. We have little 
doubt that the bulk of engineers will agree 
with Mr. Van den Kerchove that such accuracy 
as this is quite sufficient, and largely because 
but few of them can pretend to anything like 
even the degree of precision he mentions. But it 
is to be borne in mind that there is a vast differ- 
ence between accurate gauges and accurate work- 
manship. It has been generally agreed that errors 
of certain dimensions must be allowed for, and 
tables of tolerances have been drawn up by our 
Standards Committee. But whilst we are forced 
to admit tolerances in the work produced, we want 
none in the gauges if we can avoid it. When we 
prescribe a limit of plus or minus x we want to 
know that we actually have that limit, and have not 
to add on some fraction for the error of the gauge 
itself. This, we take it, is the ideal to which Mr. 
Johansson’s gauges approach. They aim at being 
absolutely accurate themselves, but the work pro- 
duced with their help may have whatever tolerance, 
whatever degree of error, it may be economically 
wise to permit. What degree of accuracy is the 
best is a matter for each engineer to decide. Mr. 
Van den Kerchove takes the standard of one two- 
hundredth part of a millimetre; most engine 
builders will be content with a lower standard. 
But, on the other hand, instrument makers and 
fine tool makers require even a higher degree of 
correctness. The question of interchangeability again 
affects the standard of accuracy. In certain appli- 
ances it is necessary that a number of different mem- 
bers shall be interchangeable. For example, in a die- 
head it is essential that four or five different sets of 
dies should fit the same guides or slots without 
slackness or tightness. In such cases a very high 
degree of precision is required, but when it is a 
matter of replacing a broken piece, as for example a 
connecting-rod, it is doubtful if anything like high 
accuracy is economically valuable. The probability 
is that the piece has been at work for many years, 
and its departure from its original dimensions is 
quite likely to be appreciable. Ifa part exactly of 
the original size is fitted will it be satisfactory ? 
Each case of that kind must be decided for itself. 
Interchangeability as a rule is adopted now-a-days, 
not so much with the intention of replacing broken 
parts as with the object of reducing the cost of 
manufacture by getting rid of hand labour, and by 
enabling a large number of similar pieces to be 
manufactured by separate machines, with the 
certainty that any two that should pair properly 
together will do so within the prescribed limit. 
Accurate gauges help us to get nearer to that ideal by 
removing one source of error, and on these grounds 
the precision of Mr. Johansson’s gauges finds its 
value. 

There is one very extraordinary fact about these 
gauges on which we must say one word. When 
Whitworth devised his system of making surface 
gauges, and was able to produce true fiat surfaces 
with comparative ease, it was demonstrated that if 
two such plates were put face to face they adhered 
by the pressure of the atmosphere on their backs. 
We cannot recall at the moment if the actual load 
per square inch which two such plates could support 
was ever absolutely measured, but it was accepted 
as an obvious fact that it could not be more than 
15lb. or so. That conclusion appears to be dis- 
proved by the adherence of surfaces far finer than 
anything produced by Whitworth, and used abso- 
lutely dry and free from grease, which we fancy his 
never were. In a paper he presented to the Société 
Francaise de Physique a few months ago, Mr. 
Spanberg mentioned the case of two surfaces prepared 





by Mr. Johansson’s method with exceptional care. The 
area was 3.17 square centimetres, and it supported 
for forty minutes a load of 37 kilos. Then the sup- 
porting hook broke, but the pieces did not separate. 
This is at the rate of about 166 lb. per square inch, 
or more than eleven times the atmospheric pressure. 
What may be the cause of this extraordinary 
adhesion remains, after many discussions, yet to be 
definitely ascertained. It is at present vaguely 
defined as molecular attraction. It will no doubt 
be thoroughly investigated some day; the first step 
in such an inquiry would be to prepare a number of 
surfaces of different material, and ascertain if the 
attraction was constant per unit of surface for all 
materials. 


The Manufacture of Armour Plate. 


THE requirements of the world in the matter of 
armour plate naturally vary according to the ship- 
building programmes of the principal countries 
concerned for the time being, and the fluctuating 
demand must consequently cause a certain amount 
of rolling mill plant to lie idle for a longer or 
shorter period unless the makers are either provided 
with national work of almost constant character, or 
are able to secure orders for foreign account in 
connection with the construction of warships. 
Armour plate plant is, however, primarily estab- 
lished for the supply of material for national needs ; 
it has been laid down in Great Britain either on 
the promise or the anticipation of Government 
orders,and it is therefore the duty of the Government 
of the day to afford as large an amount of work 
to the makers as is possible in the interest of both 
parties, and as far as is consistent with the minimum 
needs of national security from the standpoint of 
naval strength. But how does this theory work 
out in practice? The First Lord of the Admiralty, 
on the motion to go into Committee of Supply on 
the Navy Estimates late in March, referred to the 
supply of guns, mountings, and armour, and stated 
that it would tax the resources of our great firms 
if we were to retain our supremacy in rapidity and 
volume of construction of battleships. A few days 
previously, in the course of the statement issued in 
explanation of the Navy Estimates for 1909-10, it 
was mentioned that power was asked for in the 
current financial year for the ordering, collection, 
and supply of guns, mountings, armour, and 
materials for the four contingent battleships other 
than the four large armoured ships definitely 
included in the programme for the year. It was 
added that three months’ notice in advance ought 
to be given to contractors to ensure the completion 
of the vessels within two years from the date of 
the order of the hull, and if an exceptionally heavy 
demand were made on the firms, a much longer 
notice would be required. If in the meantime the 
necessary intimations have been made to con- 
tractors, the equipment will be available when 
the hulls have reached the stage of readiness for 
reception, but one important firm has recently re- 
ported that no orders had been received for heavy 
gun mountings, and much valuable plant was 
consequently idle. 

The circumstance that the armour plate makers 
are prepared to assist the Admiralty as far as 
possible in advance deliveries is illustrated by what 
occurred in the financial year 1907-08, when the 
sum of £986,000 was allocated in the Navy 
Estimates to the purchase of armour plate. This 
total included certain sums for armour for the 
battleships Bellerophon, Temeraire, and Superb, 
which were the first vessels of the kind to be laid 
down for construction in a period of two years. 
According to correspondence on the subject between 
the Admiralty and the Treasury in March, 1908, as 
recorded in the Dockyard Expenses Accounts for 
1907-08, the experience gained under the new 
circumstances of ashorter term for building showed 
that for economical construction it was essential 
that armour should be manufactured during the 
financial year to an extent exceeding the pro- 
vision in the vote. Although the contracts were so 
drawn that the armour made in excess of the vote 
need not be paid for in the financial year concerned, 
the Admiralty regarded it as a sounder policy to do 
so when the contractors made the armour to meet 
Navy desires as distinct from rolling it to suit their 
own convenience. The value of the excess output 
in that year was represented by £190,000, and 
as a surplus of a similar amount was available 
from under-expenditure under other headings, the 
Treasury sanctioned the transfer of the sum in 
question from one batch of accounts to the other. 
The correspondence, of course, does not indicate 
what would have happened if a surplus had not 
been at hand from other sources, and this may 
therefore be left to conjecture. At any rate, the 





exchange of letters reveals the fact that the armour 
plate makers are ready to respond to the wishes of 
the Admiralty, whilst the latter’s proof of more 
economical building by the adoption of this policy 
prompted the inclusion of a more liberal provision 
for armour plate in the estimates for the succeeding 
financial year. The saving effected by the Admiralty 
is naturally due to having the material on the site of 
the hulls in readiness, and at the same time it is 
also of advantage to the plate makers to turn out a 
larger tonnage, and thus tend to reduce the standing 
charges. It is possible to conceive that a substantial 
enlargement of the policy of forward ordering might 
lead to a reduction in the cost of armour plate to 
the purchasers and to a further economy in ship 
construction, as the larger the output of armour 
the less is the prime cost per ton, whereas orders 
merely given at irregular intervals have to bear tlie 
whole of the charges, which are consequently 
reflected in the sale prices. 

The comparatively small volume of orders placed 
by the British Admiralty with domestic makers of 
armour plate in recent years forms a remarkable 
contrast to what has taken place in Germany during 
the same period, and which is to continue during 
the next six years. Since the Reichstag approved 
the scheme of naval expansion several years since 
and sanctioned an amplification two years ago, 
everything has proceeded with mechanical precision ; 
the placing of contracts or the conclusion of agree- 
ments in connection with the projects being merely 
within the province of the Government or thie 
Admiralty without the intervention of the Treasury 
or of Parliament. Thus in the case of armour 
plate, which came up for consideration two or three 
months ago on the discussion of the extraordinary 
Naval Estimates before the Budget Commission, it 
appeared that contracts were concluded with the 
armour plate makers in 1905—the Krupp Company 
and the Dillingen Works—for deliveries extending 
over three years, but in 1907 the contracts were 
extended until 1915. The agreements also provide 
that it would only be possible for the Admiralty to 
place orders with any other firm if the latter’s 
tenders were 5 per cent. less than those of the 
existing contracts; that any diversion of work 
could not take place before 1913, and that even then 
this could not occur if the present contractors would 
undertake to deliver either at the same quotation as 
a possible competitor, or at a price not higher than 
5 per cent. These conditions, which have con- 
ferred upon the plate makers a fairly constant 
supply of orders over a number of years, have 
merely served to strengthen the position of the firms 
in this particular branch, notwithstanding the 
statement attributed to Admiral von Tirpitz, Secre- 
tary to the Admiralty, that he would give support 
to a competitive plate manufacturer in so far as he 
could do so loyally in relation to the present con- 
tractors. It is perhaps news to learn, on the 
authority of the Admiral, that efforts were made to 
induce other home firms and also foreign makers to 
submit tenders for the supply of plate, but it is 
searcely surprising to hear that the endeavours were 
unsuccessful. It was a foregone conclusion that 
foreign firms—if the experience of the Midvale 
Steel Company in a competition in Italy two or three 
years ago were not on record to act as a deterrent— 
would abstain when they knew beforehand that 
national considerations alone would prevent their 
securing contracts for plate in any other country, 
and in Germany in particular. But if the mere 
invitation to foreign firms resulted in the reduction 
of Teutonic prices by 30 per cent. the Admiral 
must be satisfied with his attempt to test a market 
which in reality is purely confined to the respective 
countries of manufacture. 








THE WORK OF RECOIL. 
By Sir GEORGE GREEN HILL.* 

You have revived a controversy which lasted for nearly 
fifty years between Descartes and Lobnitz during the 
second half of the seventeenth century. Consult Mach’s 
“* Mechanics and its Development,” Chapter III. 

The answer depends on the meaning you give to the 
words momentum and energy. 

The consensus of expert opinion has decided and agreed 

. ‘ 
to call w ne the energy, and w = the momentum, of a 
Gg 4 
body weighing w tons, moving with velocity v f/s, the 
energy being reckoned in foot-tons, and the momentum in 
second-tons, to coin by analogy a new compound word in 
dynamics. 

If a force of F tons acts on a weight of tons, through 

x feet, for t seconds, and gives it a velocity v f/s, 





{* With the object of settling the dispute on recoil which is now proceed- 
ing<in our columns, we have asked Sir George Greenhill, wnose authority 
on such matters is unchallengable, to settle the question by a clear and 
concise statement. This he has done, in a way which can leave no doubts 
in our readers’ minds,—Ep. Tuk E.]} 
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2 ) 
Fe=w pm (foot-tons), F ¢ = w 7 (second-tons). 
ag 


When a gun is fired, the thrust of the powder gas, 
F tons, acts for the same time ¢ on the gun as well as 
the shot; so that if the gun weighs W tons, and recoils 
with velocity V f/s, 

Fit=w"% = wY, 
g g 
and the momentum of the shot and gun are equal, and in 
opposite direction. 

But while the shot sdvances x feet, the gun recoils a 
distance of y feet, very much smaller, and 

F “Fy=w™ 

ae 
rw v it y Cay? 
yw wv oO 

If the length of travel of the shot along the bore is 
1 feet, 


= =; since wv = WV. 
w 


WwW w 
reese W + ae 

Take the case of a 12in. gun, cited in Lieut. Dawson’s 
lecture, with a muzzle velocity of v = 3000 f/s and a 
muzzle energy of 53,000 foot-tons ; this tells us that the 
weight of the shot is w = 850 |b. 

The gun with the recoiling parts weighs about 50 tons, 
W = 50 tons = 112,000 lb. 

Now, the momentum of recoil of the gun is equal to the 
momentum of the shot, so that if the gun recoils with 
velocity V f/s, 


Ly 
w 


, Vv o V w 850 
W = w ’ = = . 
g g v Ww 412,000 
850 x 3000 
= 20 f/s, al ; 
112,000 20 f/s, about 
and this is sufficient to lift the gun vertically— 
V" = 6.25ft. 
2y 
The energy of the gun = WN V _ 20 pe y 
‘he energy of the shot w v4 v 3000 150 
so that the energy of the gun = pa = 353 foot-tons. 
” 
Or, otherwise, the energy of the gun 
=e oe = 50 x 6.25 = 312.5 foot-tons ; 
2u 


(these results ought to be the same; the discrepancy is 
due to taking round numbers). 

The length of the bore travelled is 7 = 50ft., about; so 
that 


850 x £0 , 
y= 73 850 = 0.38ft., or 4.56in. ; 
112 000 x 50 
T= 119850 = 49.6ft., say 50. 


The force F represents the average thrust in tons on 

the base of the shot, or on the face of the breech-piece— 

Ey W st 

a? 

v2 
PeWogy 

400 


= — $2 
2 0.38 — 820 tons, 


= 50 x : 
aie 
and the average pressure in tons/inch? in a d = 12in, 
gun is— 
F 
bowl 
about half a maximum pressure of 14 tons/inch?, 


7.25 tons/inch?, 


Also, * —_ = 
t | v 2 
g 
the average velocity of the shot up the bore; so that 
ide = 2x 50 =! 
v 3000 30 

The energy of the gun and shot are equal only when 
the weights are equal; but in that case there would be no 
holding the gun; and the recoil would damage the ship 
to the same extent as the target is destroyed by the shot. 

But weighting the gun up to about one hundred times 
the weight of the shot reduces the energy of recoil and its 
velocity to one-hundredth, comparable with the shot, and 
so the recoil becomes manageable, and can be absorbed 
by a buffer. 

The Dowe bullet-proof cuirass employed the same 
dynamical considerations, in the reverse order; but as 
Dowe was a German tailor, the inference was that he 
used a magic cloth, till Maxim showed that there was a 
steel plate inside, and if this plate and the rifle were of 
the same weight, the blow passed on by the plate was the 
-_ as the blow received on the shoulder by firing the 
rifle. 


22 
second. 
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The Design of Plate Girders and Columns. By Professor 
W. E. Lilly, M.A., M.E., M.I. Mech. E., M. Inst. C.E., 
Ireland. Chapman and Hall, Limited. 


Tue first portion of this book, referring chiefly to plate 
girders, has appeared before, an earlier impression bearing 
the date 1904. The appendices dealing with the desi 

of columns and describing some experiments on model 
plate girders are new to the volume, but have previously 
been published as papers contributed to the Institution of 
Civil Engineers of Ireland, and to Engineering. The first 
part, which is included under the heading “ Design of 
Plate Girders,” is grouped into six divisions. The first 





three deal respectively with “The Strength of Iron and 
Steel,” ‘“‘ Bending Moments and Shearing Forces,” and 
“The Theory of Bending and Distribution of Stress,” and 
although attention must be called to the comparatively 
large number of errors in the text and diagrams, many 
of which would puzzle readers new to the subject, these 
chapters are otherwise simply and excellently arranged 
from the point of view of the elementary student. The 
author arrives at the conclusion “ that in the design of 
plate girders it is sufficient to assume that the flanges 
resist the bending moments, and the web resists the 
shear, and that it is uniformly distributed over the cross 
section, the lines of stress being inclined at 45 deg.” 
In practice it is not unusual to adopt jin. as a minimum 
thickness for webs, as thinner plates are liable to be dan- 
gerously diminished by corrosion, and offer difficulties arise 
in designing rivet connections of sufficient strength. For 
this reason the shear stress, dependent on the thickness, is 
generally below the working limit, while the stress due to 
bending, which is independent of the web thickness, remains 
@ varying quantity between the full value of the unit 
stresses in the flanges and zero at the neutral axis. The 
condition, therefore, in practice is not such that the stress 
in the web, due to bending, can be neglected in compari- 
son with the shear stress. The fourth sub-section is 
headed “ The Design of Plate Girders,”’ and is principally 
devoted to a consideration of tie action of a stiffened web 
plate in resisting shear. The unstiffened web plate is 
first considered as a double system of lattice bars close 
together. The shearis resolved into the principal stresses 
acting at 45 deg. to the axis of the girder, and half the 
thickness of the web is assumed to resist the thrust and 
half the tension. In this way a working stress is 
developed equal to half the safe shearing stress. Pro- 
fessor Lilly adopts the view that, with the addition of 
stiffeners, vertical or inclined, these largely resist the 
thrust, leaving the web plate practically in tension only. 
This view, it will be seen, is hardly borne out by the 
experiments on model plate girders described at the end 
of the book. The author claims that this method of 
treating the web shows a marked saving of material as 
compared with girders as at present designed, and yet 
errs on the side of safety, because the unit stress has been 
halved. It is scarcely possible for both these claims to 
be true, and the former is not confirmed by the practical 
example given in the book. This is of a girder 60ft. in 
span and 7ft. 6in. deep; in one design the stiffeners are 
7ft. 6in. apart throughout, and for half the length of the 
girder the web is of tin. plate. Few engineers would 
care to leave this large area 7ft. 6in. square of Hin. 
plate unstiffened, particularly after noting the result of 
the experiments already referred to, in which all the 
webs, no matter how well stiffened, buckled at stresses 
not greatly above the working stress, and this girder 
actually weighs a trifle more than would one designed to 
carry the same load according to the practice of some of 
our railway companies, which certainly does not err on 
the side of lightness, and allows nothing thinner than 3in. 
plate to be used. 

Following the chapter on “The Design of Plate 
Girders” is a section describing “Standard Types of 
Superstructure,” these being extracted from Mr. J. P. 
Conradi’s paper contributed to these columns in 1895. 
Many of these types are still used in modern practice as 
they stand, but all the floors are of plate, and no mention 
is made of jack arch floors for railway purposes, though this 
class of superstructure finds considerable favour now-a- 
days. Another paper referred to is that by Mr. Farr on 
‘“‘ Moving Loads,” published in the “ Proceedings” of the 
Institution of Civil Engineers in 1901. The loads for the 
design of cross girders, varying from 19 tons when these 
are 5ft. apart to 25 tons when 10ft. apart, require to be 
raised to 21 tons and 30 tons respectively to include the 
heaviest modern locomotives. The last two sections deal 
with the weights of plate and open-web parallel girders. 
As the author points out, the results obtained are princi- 
pally of theoretical interest. By the addition of various 
arbitrary percentages practical expressions are obtained 
for the weights of girders and the economic ratio of depth 
to span. It would appear that the constants in the 
formula for the weight of plate girders require checking, 
as the use of it to find the weight of the girder designed as 
an example gives a result of about 9 tons, whereas the 
actual weight is more like 11 tons. 

The book cannot be considered as a practical guide to 
girder design, and in fact very few of its pages are 
devoted to this purpose. More generally the object has 
been to endow a theory which has been used by engineers 
as a broad basis for proportioning such parts of plate 
girders as would otherwise depend on experience, with 
the virture of being able to solve the complete problem 
of plate girder design, but the author’s arguments are by 
no means convincing, neither are they confirmed by the 
practical experiments. 

The first appendix is a paper on “The Design of 
Columns and Struts,” which contains a remarkably com- 
plete analysis of the various formul:e which have been pro- 
posed to determine the strength of columns. The 
influence of the properties of the material in determining 
the constants to be used has been investigated by a 
valuable series of experiments carried out by Professor 
Lilly, on in. diameter solid round columns of various 
lengths and materials. Tensile tests have also been made 
to determine the values of Young’s modulus and the 
yield points. The results of the experiments have been 
plotted as a series of curves giving the breaking loads for 
varying ratios of length to radius of gyration. The author 
has also investigated the influence of the shape of the 
cross section by experiments on small specimens of 
commonly occurring section, and has given approximate 
values for the constants to be used with a modified form 
of the Rankine Gordon formula which takes variation of 
section into account. 

A second paper treats of the “Economic Design of 
Columns,” and describes experiments made upon steel 
tubes of various diameters and thicknesses to determine 
the relation between the conditions under which failure 





takes place from primary flexure of the column as a 
whole, as against secondary flexure of the walls of the 
column. Formul# have been developed to determine the 
proportions of economic columns which will offer equal 
resistance to both primary and secondary flexure. 

The last paper describes some tests of model plate 
girders designed to determine the loads causing distortion 
of the web when unstiffened and also with stiffeners, 
vertical and inclined, at various distances apart. The 
web invariably buckled at loads not greatly above the 
working shear stress, as one would expect with such thin 
plates varying in thickness from jin. to ;{in.; but these 
results seem conclusively to prove that Professor Lilly’s 
theory of the struts resisting the resultant thrust and 
the web the resultant tension, is not realised to any great 
xteent in practice. 





SHORT NOTICES. 


Vectors: and Vector Diagrams Applied to the Alternating 
Current Circuit. By W.Crampand C.F. Smith. London. 
Longmans, Green and Co., 39, Paternoster-row, London, E.C. 
Price 7s. 6d. net. — Electrical engineers and electrical 
students who have to deal with alternating current problems 
should possess a thorough knowledge of vectors and vector 
diagrams, for with their aid the relationship existing in 
alternating current circuits can readily be expressed. The 
present book deals with the subject from an entirely electrical 
standpoint, and the idea throughout has been to link up 
vector diagrams with the corresponding algebra. It deals 
with examples of the use of vector diagrams in connection 
with the theory of transformers and of single and polyphase 
motors, &c., and many interesting problems are considered. 
The authors have introduced a somewhat different system of 
notation to that adopted by Mr. Steinmetz. Instead of 
employing the letter j to denote the perpendicular com- 
ponent a distinguishing mark is for each component. 
Components of a vector along the axis of reference are 
marked with a single dash (‘), and components perpendicular 
to’ the axis have a double dash (“). An advantage of the 
system of notation adopted by the authors is that j is 
employed only as an operator, and accordingly always pre- 
cedes the expression whose direction it changes. The dashes 
indicate units, and are consequently placed after the symbol 
denoting the magnitude of a vector. The book is one which 
should prove useful to those who are studying the design of 
alternating current machines and apparatus, 

The Design of Highway Bridges and the Calculation of 
Stressesin Bridge Trusses. By Milo S. Ketchum. London: 
A. Constable and Co., Limited, 10, Orange-street, Leicester- 
square, W.C. Price 16s. net.—This book, which is an 
American publication, gives a brief course in the calculation 
of the stresses in bridge trusses, which is followed by a 
systematic discussion of the details and design of highway 
bridges. Both the algebraic and the graphic methods of 
calculating stresses in bridge trusses are described in detail. 
The author points out that the calculation of the stresses in 
highway and railway bridges are similar, but problems in 
the design of the two types are very different, due to the 
different requirements and conditions. There are twenty- 
two chapters and an appendix relating to general specifica- 
tions for steel highway bridges. A point worthy of mention 
is that the author has discussed in detail the cost of the 
different parts of highway bridges. Another feature of the 
book to which attention may be called is that in Chapter IX. 
twenty-four problems are given in the calculation of stresses 
in bridge trusses. 

Sanitary Law and Practice.. By W. Robertson, M.D. 
(Glasgow), &c.,and Charles Porter, M.D., B.Sc., &c. London : 
The Sanitary Publishing Company, Limited, 5, Fetter-lane, 
London, E.C. Price 10s. 6d. net.—A considerable amount of 
new matter has been added to this second edition, whilst the 
old information has been revised, and in some instances re- 
written. The sections which have been re-cast include those 
on tuberculosis prevention, sewage treatment, meat inspec- 
tion, and several others. Some new illustrations have also 
been introduced, whilst the less useful have been omitted. 
In order to permit of the inclusion of the new matter without 
unduly increasing the bulk of the book the size of the print 
has been slightly reduced. 








LOSS OF A SUBMARINE. 


WE have to record with the greatest regret the loss of a 
submarine, with, it is feared, no less than eleven of her crew. 
The vessel, C 11, in company with others of the Portsmouth 
flotilla, and accompanied by the parent ship Bonaventure, 
was making her way from Grimsby to Lowestoft preparatory 
to taking part in the naval review in the Thames next week, 
when the steamer Eddystone, bound for Hull, ran into her 
and sank her. The two commanding officers and a seaman, 
who were presumably on watch at the time, were saved, but 
the remainder of the crew, it is feared, has been lost. Two 
other submarines, in avoiding the steamer, collided and 
suffered some damage, but without loss of life. 

The official statement was issued by the Admiralty on 
Thursday afternoon. It says:—‘‘The Secretary of the 
Admiralty regrets having to communicate that Messrs. 
Farrar, Groves and Company’s steamer Eddystone, bound 
for Hull, was in collision with submarine C 11 at 11.45 last 
night, four and a-half miles north-west of Haisborough 
Light, off Cromer, and the submarine sank in consequence. 
Salvage operations are proceeding. The battleships Vic- 
torious and Cesar and cruiser Bonaventure, with tugs and 
other vessels and salvage appliances, are now at the scene of 
the wreck.’’ 

At the close of question time in the House of Commons 
yesterday, Mr. McKenna said:—‘‘The wreck has been 
located by sweepings four and a-half miles north-west of 
Haisborough Lightship, off Cromer, in fifteen fathoms of 
water. The Commander-in.Chief at the Nore, who had pre- 
viously despatched assistance on receipt of the news, has 
been directed to undertake salvag: operations, Two battle- 
ships and two salvage lighters and several torpedo-boat 
destroyers, are on their way to the scene of the wreck. C17, 
avother submarine, which was also in collision with another 
submarine at the same time in trying to avoid the steamer, has 
been badly damaged, and is being towed to Sheerness. No lives 
were lost on C 17, but I regret to have to inform the House that 
in C 11 eleven men were drowned, and only three were saved— 
Lieutenant Brodie, Sub-Lieutenant Watkins, and able sea- 
man 8Stripes.”’ 
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Fig. 1—THE NEW BUILDING 


NEW ENGINEERING BUILDINGS OF THE 
MANCHESTER UNIVERSITY. 


Ir is not surprising that an institution which had as its 
sponsors such eminent menas Joseph Whitworth, Charles 
F. Beyer, William Fairbairn, and John Ramsbottom, 
should have a prosperous career. Without a doubt these 
great engineers foresaw when—largely due to their enter- 
prise and generosity—the Professorship of Civil and 
Mechanical Engineering at Owens College, Manchester, 
was established in 1866, that this was only the pre- 
liminary step in the foundation of a school of engineering 
which would make its presence felt all over the world. 
With the by no means princely sum of £9505, subscribed 
by local engineers, the chair of engineering was founded, 
and in 1868 the trustees were fortunate enough to secure 
the services of Professor Osborne Reynolds, then Fellow 
of Queen’s College, Cambridge, as Professor of Civil and 
Mechanical Engineering. With such a leader, with such 
generous patrons as Whitworth and Beyer, and with a 
field such as the youth of Lancashire provides, it would 
have been remarkable if success had not attended the 
enterprise. As a matter of fact, the engineering depart- 
ment of Owens College was recognised early in its career 
as being quite equal to the work it had taken up. How- 
ever, until 1873 the engineering department consisted of 
a lecture-room, drawing-office, and a private room for the 











Fig. 3—HYDRAULIC AND TESTING LABORATORY 


professor. A three years’ course of instruction had been 
organised, including lectures in surveying, mechanism, 
hydraulics, the steam engine, descriptive geometry, and 
practical work in surveying and mechanical drawing. 
Engineering certificates were awarded on the successful 
completion of the course, and one of the first awards made 
was to J. J. Thomson, now Sir Joseph Thomson, Pro- 
fessor of Physics in the University of Cambridge. In 
1873 the college was transferred from Quay-street to the 
present buildings in Oxford-street, and a much-needed 
extension of the accommodation for the engineering 
students took place. 

In 1880 the Owens College became the first college of 
the Victoria University, and in 1886 the legatees of Sir 
Joseph Whitworth contributed a sum of money sufficient 
to provide the laboratory accommodation which Professor 
Reynolds maintained was essential to the complete 
education of the engineer. The building was named the 
Whitworth Engineering Laboratory, and Messrs. Mather 
and Platt contributed liberally to its equipment. When 
it was opened in 1887 it was one of the earliest institu- 
tions in which systematic courses of instruction were 
given in conjunction with a three years’ course of lectures 
in engineering—features which have since been copied 
elsewhere. Further equipment and an extension were 
provided in 1896, the cost of which was defrayed by 
Manchester engineering firms. Much original research 
has been carried out in the Manchester School under the 
guidance of Osborne Reynolds. As early as 1876, 
Reynolds constructed a two-stage radial flow reaction 
steam turbine, which ran at the remarkable speed of 
12,000 revolutions per minute, and was perhaps the first 
practical attempt at steam turbine construction. Here 
also Reynolds designed his multi-stage high lift centri- 
fugal pump, and later took up the problem of the accurate | 











measurement of power for which he devised transmission 
and absorption dynamometers. Work was also carried 
out.on the transmission of heat in boilers, on the laws of 
rolling friction, and the efficiency of screw propellers. 
During later years Reynolds devoted his studies largely to 
the determination of the critical velocity of water, theory 
of lubrication, and research on the thermodynamics of the 
steam engine and turbine. 

The increase in the number of students rendered the 
provision of further accommodation necessary, and in 
1907 Professor Dunkerley was instrumental in persuading 
the authorities to take steps to provide an entirely new 
building, which was formally opened by Sir Alexander 
Kennedy yesterday, and, together with its contents, 
forms the chief subject of this article. 

The building, of which we give a general view in lig. 1, 
is situated near the main buildings at the corner of 
Coupland and Higher Chatham-streets. The general 
scheme comprises four adjacent buildings. The main 
block, a three-storeyed building, contains lecture rooms, 
tutorial rooms, drawing-oflices, research room, c.; 
Figs. 3 and 4 represent ground plans of the 
hydraulic and testing laboratory and the thermo- 
dynamic laboratories, which are connected by a covered 
way. As will be observed from Fig. 4, the thermo- 
dynamic laboratories are sub-divided into three sections, 
namely, the steam engine room, the boiler-house, and the 
internal combustion engine-house. Two steam engines 
are at present in position, the first of which is an old 
favourite triple-expansion vertical engine capable of 
developing 100 brake horse-power. It was built by 
Mather and Platt, Limited, and was originally erected in 
the first laboratory. It is fitted with Meyer valve gear, 
and is loaded by means of three Reynolds hydraulic 
dynamometers. A surface condenser with air pump is 
provided, and the latter is worked from the low-pressure 
crosshead. The engine is constructed so that it can be 
used as a single-cylinder, compound, or triple-expansion 
engine, condensing or non-condensing, with the cylinders 
and receivers jacketed or otherwise. The engine will be 
seen in the illustration Fig. 5, page 62, and it is interesting 
to record that the low-pressure engine was used by 
Professor Reynolds in his re-determination of the 
mechanical equivalent of heat, an experiment which is 
even now included in the laboratory course. In conjunc- 
tion with Mr. Moorby, Professor Reynolds, with a Froude 
dynamometer brake, found that 777 foot-pounds of energy 
per British thermal unit is its value when the range 
of temperature of the water acted upon is from 
freezing to boiling points. The second machine is 
a horizontal compound tandem Corliss engine with 
surface condenser, built by Pollit and Wigzell, Limited. 
It is provided with cylinder and receiver jackets 
so arranged that any or all of them may be used as re- 
quired. It may be worked condensing or not, and its 
power is absorbed and measured by a modified Appold 
brake. The speed may be varied between 70 and 140 
revolutions per minute, being controlled by a Whitehead 
governor, and the engine develops 150 brake horse-power 
at 100 revolutions with steam at 2501b. per square inch. 
Both engines are shown in Fig. 5. It is proposed to 
install shortly a Zoelly steam turbine and a Diesel 
engine. 

The boiler-house shown in Fig. 2 contains two boilers, 
a Babcock and Wilcox and a locomotive type, with elec- 
trically-driven feed pump and Green’s economiser. The 
Babcock boiler is designed to work at 2501b. pressure, 
and has a superheater. Its grate area is 17 square feet, 
and the heating surface 794 square feet, while it is capable 
of evaporating about 25001lb. of water per hour under 
normal conditions. The locomotive boiler has 242 square 
feet of heating surface and 5 square feet of grate area, 
and can evaporate 800 lb. of water per hour. This boiler 
forms a self-contained unit with its economiser. A 
Green’s economiser with a battery of thirty-two tubes is 
used in connection with the Babcock boiler. Either 
boiler can be worked with natural or forced draught, and 
provision is made for analysing the flue gases, while fuel | 
calorimeters enable the value of the fuels to be ascer- 
tained. The plant has been so arranged that the feed- 











Fig. 2—THE BOILER ROOM 


water may be taken from the condenser, the town's 
mains, or from experimental hydraulic mains. It may 
be passed direct to the boiler or through the economiser, 
and either engine may take steam from either boiler. 
The steam may be saturated or superheated. 

The internal combustion engine: house —Fig.6—contains 
a small Crossley oil engine specially arranged for testing 
purposes, and a 30 horse-power gas engine with suction pro- 
ducer, which has been presented by the National Gas Engine 
Company, Limited. It is designed to work with either 
town’s or producer gas, and is fitted with both magneto 
and tube ignition. For varying the clearance in the 
cylinder the connecting-rod is built so that metal plates 
can be inserted between the rod and the big end; and 
Dugald Clerk’s cam disengaging gear is provided for 
carrying out experimental work on the variation of the 
specific heat of the cylinder contents. The power is 
absorbed by means of a Prony brake, while the exhaust 
gases pass through a cooler provided with a water jet 
before they reach the atmosphere. Arrangements are 
made for measuring the amount and heating value of the 
fuel used, the gas generated in the producer, and the 
effect of moisture on the working of the producer. 

The hydraulic testing department is shown in Fig. 7, 
and covers about 5000 square feet. Water is supplied 
from & tower tank 110ft. above the laboratory floor, 
through an Sin. main, the discharge being steadied by an 
air vessel with a capacity of 1600 cubic feet. From this 




















Fig. 4—THERMODYNAMIC LABORATORIES; 


the supply is delivered to the tables, turbines, and the 
flume. The air vessel will also be useful for experimenting 
on the discharge through orifices, and provides a means 
of obtaining an artificial head up to 250ft. The hydraulic 
plant includes a 24in. Pelton wheel, a Yin. inward flow 
pressure turbine by Gunther's, and a small Reynold’s 
quadruple compound inward flow turbine, said to be the 
only one in this country. After being used the water is 
measured in a series of three calibrated underground 
tanks of a total capacity of 20,000 gallons. Each turbine 
can be loaded by a hand brake, and may be worked under 
any head up to the maximum available. The water is 
returned to the upper tank by a motor-driven Mather- 
Reynolds two-stage turbine pump capable of lifting 240 
gallons per minute. This pump has a variable range of 
speed between 700 and 1500 revolutions per minute, and 
may be worked against any head from 10ft. to 200ft. 
The quadruple pump may be used to raise the pressure 
from 110ft. to 200ft. An experimental flume 3ft. wide by 
2ft. 6in. deep and 35ft. long, supplied with water either 
from the upper tank or from the pump, permits of work 
being carried out on the flow of water in open channels, 
and over weirs and dams of various sections. The 
hydraulic appliances further include a hydraulic ram and 
Barker's mill, all the necessary appurtenances for inves- 
tigating the tiow of liquids at velocities above and below 
the critical, and for work on disc friction, jet discharge 
and flow through orifices. 

Fig. 8 shows fairly clearly the principal contents of the 
elasticity and testing section. The machines include a 
100-ton Buckton machine fitted for compression, tension, 
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and cross-breaking ; a 5-ton machine by the same makers, 
which is provided with an autographic recorder familiar 
to readers of Tue ENGINEER; a cast iron cross-breaking 
machine; a cement tester, and machines for testing 
materials subjected to alternating stresses or to sudden 
impact, which have been constructed in the laboratory. 
There is also accurate apparatus for determining the 
moduli of elasticity and rigidity for testing springs and 
for the elastic vibrations and deformations of structures. 

The workshop is a well-lighted and equipped room 
above the engine-house. It contains a number of useful 
machine tools, such as lathes, planing and shaping 
machines, and is driven by electric motors, the current 
being derived from the town’s supply. The two electric 
motors are of 6 horse-power, and drive the two line shafts 
by Renold’s silent chain ; the line shafts running at 200 
revolutions per minute as against 1000 revolutions of the 
motors. There is also in course of equipment a research 
laboratory—a large room on the second floor of the main 
block. The drawing departinent occupies the whole of 
the second floor of the main building, and comprises two 
well-lighted rooms, 80ft by 33ft., and 56ft. by 24ft. These 
two rooms will accommodate 150 students, and are lighted 
throughout by incandescent electric lamps. 

The following are the members of the engineer- 
ing staff:—Beyer Professor and Director of the 
Whitworth Laboratory, J. E. Petavel, D.Sc., F.R.S., 
A.M. Inst. C.E., A.M. Inst. E.E.; Senior Lecturer in 
Iingineering and Director of the Drawing - offices, 


C. B. Dewhurst, M.Sc. (Manchester), Assoc. Inst. 
C.E.; Demonstrator and Lecturer in Hydraulics, 
A. H. Gibson, D.Sc. (Manchester), A.M. Inst. C.E.; 


Senior Instructor in Drawing and Assistant Lecturer, 
Cecil H. Lander, M.Sc. (Manchester), A.M. Inst. M.E.; 
Demonstrator A. Robertson, M.Sc. (Manchester) ; 
Junior Instructor and Demonstrator, RK. Cotton, M.Sc. 
(Manchester) ; principal skilled assistant, Thomas Fos- 
ter, Demonstrator and Lecturer in Electro-Technics, 
Robert Beattie, D.Sc. (Durham), M.I.E.E. 

The illustrations are reproductions of photographs 
supplied by Mr. E. Ward, of Manchester. 








FRENCH SUBMARINE MANCUVRES. 


In May-June last some important manceuvres were 
carried out by a flotilla of French submarine craft of the 
latest type. The idea was to obtain experience as to the 
tactical value of a squadron of submarine vessels; as to 
the respective value of the submarine and of the sub- 
mersible ; and to make observations as to the endurance 
of the ships’ crews. As regards the first of these three, 
the experience gained was hardly sufficient for any 
definite decision to be arrived at, or at all events for the 
problem to be definitely solved, though sufticient data were 
obtained to serve as a basis for more complete trials at a 
future time. Regarding the second and third, however, 
satisfactory conclusions were reached. 

The first manceuvre carried out was the stoppage of a 
narrow sea, such as the Straits of Dover. During the 
night of May 3rd the submersibles Pluviose and Ventose, 
with the submarines Emeraude and Opale, left Cherbourg 
for Calais, and each took up its assigned position. The 
Ventose was on the Calais section, whilst the Pluviose 
was off Cape Gris-nez. The Opale and the Emeraude 
were in the open sea, and patrolled right up to the English 
coast. On May 4th, at 10 in the morning, the cruisers 
Léon Gambetta, Marseillaise, and Friant, with some 
destroyers, left Dunkirk, and set a course for Cher- 
bourg. They were at first in the section under 
the supervision of the Ventose. Unfortunately, the 
Léon Gambetta, which was sailing in advance of the 
other two, found that an English cruiser, accompanied by 
two destroyers, was right ahead of her. The commander 
of the submersible mistook the English for the French 
vessel, and took up his position in order to torpedo the 
former. When but two hundred metres from the British 
cruiser he rose to the surface, and signalled that the 
torpedo had been fired. He soon found out his mistake, 
and then had to dive suddenly in order not to impede the 
cruiser. While this was going on the French destroyers 
took the opportunity of firing on the submersible, and 
putting it theoretically out of action. The French 
cruisers then changed direction at good speed, and at 
once fell foul of the Pluviose, which made good use of its 
opportunity, and succeeded in getting some torpedoes 
home. The unfortunate submarines Emeraude and Opale 
did not sight anything, and the whole flotilla rendezvoused 
at Cherbourg, the manceuvres not having yielded any very 
definite results. 

On the 10th May the flotilla left Cherbourg for L’Orient. 
It was lovely weather during the whole of the voyage, and 
at times a speed of 15 knots was made by the 
submersibles, but towards the end of the trip the Opale 
had one of her engines put out of action by an accident 
to the electrically-driven pumps, and L’Orient was not 
reached until thirty-four hours after the start. The 
intervening period to the 20th was occupied by resting 
and by putting the boats in the best possible trim. 

Some further manwuvres were then undertaken off 
L’Orient. It was assumed that an enemy had taken 
possession of Quiberon Bay, and had established himself 
there, disembarking troops on the island of Groix and on 
Belle-Ile. He was bombarding the forts and blockading 
L’Orient. The submarine vessels were told off to counter- 
act the operations of the enemy by any means possible. 
According to the original plan the enemy was to be re- 
presented by the cruisers Leon Gambetta, Marseillaise, 
Dupetit-Thouars, and Friant, with nine destroyers. Un- 
fortunately, owing to the strike of the Post and Telegraph 
servants, the orders could not be got through, and only 
the cruisers Leon Gambetta and Friant were present 
during the first three days of the operations, though the 
others joined for the last four days. On the other hand, 
there were only three instead of four submarine boats, 
because the Opale’s machinery could not be repaired in 

ime, 








The submarine flotilla was hence at a disadvantage— 
first because its numbers were one short, and next because 
its chances of success were lessened on account 
of its only having two adversaries instead of four to 
proceed against. The results achieved are hence all the 
more interesting. During the seven days of the 
manceuvres, working day and night, while under way 
and at anchor, the three submarine vessels made 
44 successful discharges of torpedoes without being 
once seen by their adversaries. During this period of 
seven days the weather was very variable, and there 
was a change from a flat calm to a heavy sea, which 
gave opportunities for testing the qualities of the 
different craft. 

The result of these operations has been to prove to 
the satisfaction of the French authorities that it would 
not be possible for a hostile squadron to venture to 
blockade a port in the manner attempted on the occa- 
sion under consideration. The risks would be too great. 

On June 5th the submarine flotilla left L’Orient to carry 
out the final phase of the manceuvres. The idea was for the 
vessels to blockade a hostile port for three days and then 
to return to the point whence they started. Cherbourg 
was taken to represent the hostile port, but in order to 
allow the crews to return to their port of station it was 
decided to run, after the blockade, to Dunkirk and back, 
instead of returning to L’Orient. The blockade was to be 
of a rigorous nature, but the submarine boats were not to 
venture within two miles of the coast, which was deemed 
to be defended by lines of automatic torpedoes or mines. 

Only the Emeraude, Ventose and Pluviose were able to 
take part in these operations, as it had not been possible 
to repair the Opale’s machinery in time for her to sail 
with the others. The three boats therefore undertook 
the task of blockading Cherbourg. They attacked every 
vessel coming out, although the larger warships were 
accompanied by destroyers. They were almost con- 
stantly submerged by day, and only came to the surface 
at night time in order to re-charge their accumulators 
by means of their surface engines. In spite of continuous 
day and night patrols, the destroyers from the port were 
never able to sight any of the submarines, which 
succeeded in carrying ovt twelve attacks. 

At the termination of the three days’ blockade, the 
journey Cherbourg-Dunkirk-Cherbourg was made at an 
average speed of 11 knots by the Pluviose and Ventose, 
and of 9 knots by the Emeraude. On their return to 
their station it was found that no accident had taken 
place, and the crews, although tired, could, if necessary, 
have gone on another trip. 

These manceuvres were more severe than any that 
have as yet been carried out by French vessels of this 
class, and it is understood that they will be continued 
during the coming winter. They have satisfied the 
French marine authorities that the submarine vessels 
can no longer be considered as defensive implements 
only; they have shown themselves capable of proceeding 
to some distance so as to blockade a port and to contri- 
bute largely to its destruction. 

Hitherto the naval experts in France have never agreed 
as to the relative value of the submersible and the sub- 
marine. It would appear that, as a result of the 
manceuvres above referred to, this question is practically 
solved. The submersibles showed themselves much 
superior to the submarines as regards their sea- 
going qualities, for they made better weather than 
torpedo boats ; moreover, they sailed submerged as well 
as the submarines, and in consequence of some improve- 
ments which have been made to them, the Pluviose and 
the Ventose actually submerged themselves more quickly 
than the submarine Emeraude. At full speed in fine 
weather the Pluviose attained 15 knots to 93 knots by 
the Emeraude, whose lines do not apparently lend them- 
selves to obtaining the full value in speed from the power 
with which she is provided. The submerging tests were 
carried out by all the boats at the same time on a signal 
being given by an escorting vessel on which were the 
umpires. As a result, the mean time taken by the 
Pluviose was 2 min. 45 sec., and by the Emeraude 
3 min. 55 sec. 

The personnel, according to all reports, behaved exceed- 
ingly well. At the blockade of Cherbourg they remained 
for three days entirely cut off from the rest of the world, 
only making a preconcerted signal at 7 o’clock each even- 
ing at a given place, this being done in order to set the 
minds of the men’s families at rest. It is evident that 
the submarine is a much more habitable craft than it 
used to be for such manceuvres as we have outlined to be 
possible, and we gather that in similar vessels now under 
construction the accommodation is to be as good as it is 
on torpedo boats. 

During the operations off L’Orient the Ventose came 
across a boom, which the squadron of cruisers at anchor 
had rigged up for their protection; by diving, however, it 
readily passed the obstruction. 

The particulars of the two types of submarine vessels 
which took part in the manceuvres may be summarised 
as follows :— 


Pluviose Emeraude 
(submersible). (submarine). 
Length between perpendiculars 51.12 m. ... 4465 m. 
Extreme breadth ... ... ... 4.97 m. ... 3.90 m. 
i ee ere .. 812m. ... 3.60 m. 
Displacement, awash... ..._ ... 398 tons ... 390 tons 
Displacement, submerged .. 505 tons ... 420 tons 
Indicated horse-power, planned 600 .. 600 
Indicated horse-power, actual in 
NRE teri teh sks isn COU oo hae 
Speed, full power, awash... ... 12.5to 15 knots... 10.6 knots 
Speed, full power, submerged... 8 knots ... 9 knots 
Radius of action, awash ..._ ... 1000 miles .. 1600 miles 
Number of torpedoes 7 wk 
Ce ae aes ... 23 20 e 
Reserve of buoyancy... ... 27 percent. ... 7 per cent. 
Li aa .. 2(Du Temple) ... _— 
Engines... .. 2triple-expansion 2 Diesel 
3 cylinders 
a, er ree en er 
ee a — . _ 
Electric motors ... .. 2= 40 bp. er 
Designer .. M. Lwbeuf ... M. Mangas 





The general aspect of the Pluviose is not very different 
from that of the other vessels designed by the same 
naval architect. The crew space is similar to that in 
an ordinary torpedo boat. The captain has a cabin to 
himself, the chief officers another, while there is reparate 
accommodation for the petty officers and men. Some 
excellent results have been obtained with her steam 
propelling engines. Her armament consists of one 
torpedo tube in the bows, which by the way has been 
done away with in similar boats now under construc- 
tion, and two Drewski tubes on each side. These are 
adjustable so as to allow a variation in aim of several 
degrees on each side of the centre. The Pluviose was 
begun in 1905, and launched in 1907. 

The Emeraude is like a whale with a box on the top of 
it. When it is rough she has to be continuously 
submerged, which, of course, detracts from her speed. 
Her two outstanding qualifications are that she is a good 
plunger, and has a wide area of action. During a six 
hours’ full power trial she only consumed 300 grammes of 
fuel per indicated horse-power per hour. The armament 
is very different from that of the other vessels of her class 
which went before her. There are two torpedo tubes 
forward and two aft. Aim has, of course, to be taken by 
mancuvring the vessel. She was be in 1904 and 
launched in August, 1906, and her cost was 1,600,000f., 
say £64,000. 

A French raval constructor, in view of the recent 
manoeuvres, makes the following deductions regarding 
the submersible of the future:—It will be, he thinks, 
what may be termed a “submersible destroyer,’ having 
a mean speed of 20 knots on the surface and 15 knots when 
submerged. She will have a radius of action sufficient to 
permit her to accompany a main squadron, if need be, 
on a lengthy cruise. Alone she should be capable of 
proceeding to great distances along an enemy’s coast ; of 
following a hostile squadron, or of placing herself so as 
to bar its way. The greater her radius of action, the 
higher her speed when submerged, the nearer she will 
be, he adds, to being a perfect instrument of offence and 
defence. She must, he continues, be driven by steam 
turbines, “ which alone will allow her to attain a high 
speed, and to preserve it as long as there is any petroleum 
in the bunkers.” 








MODELS OF EARLY RAILWAY COACHES. 


THREE remarkably interesting models of early railway 
coaches have lately been lent by the Lancashire and York- 
shire Railway Company to the South Kensington Museum, 
and are now on view in the Machinery Section. The first 
of them is on a scale of 1: 6, and represents the ‘* Experi- 
ment,’’ 1825, stated to have been “‘ the first passenger carriage 
ever used on a railway-’’ Had the vehicle been intended fcr 
locomotive traction, the statement would have been correct, 
but, in fact, it was meant to be worked by a horse, and 
horse-drawn passenger vehicles had been used on the 
Kilmarnock and Troon Railway in Scotland ten or fifteen 
years earlier. The model consists of a body similar to that 
of a stage coach of the period, with the difference that both 
ends are exactly alike, so that it could be driven either way 
without being turned. The frames, 12ft. long overall, are of 
wood, of stout square section, with four cross braces of the 
same size sufficiently near the centre to admit the horse at 
either end. The wheels are of cast iron apparently, 34in. in 
diameter, on a base of 5lin., and have ten straight spokes. 
The body has no quarter-lights, nor any roof lamp. At each 
end is what must have been in the original a ‘‘ boot ’’ or locker 
for parcels, &c., but in the model these compartments seem to 
be solid. They are supported by two turned legs resting upon 
the outer cross brace. The right-hand wheel on each side 
has a wooden brake block, applied by a long iron rod with a 
handle reaching up to the box seat. Behind the latter is 
another seat, rather longer, making four rows of seats out- 
side, so that the vehicle would carry about twenty outside 
and six inside passengers. There are no springs, which we 
will hope were not missed. There are three steps on each 
side to get up by, besides another on each side of the ‘* boots.”’ 
The body is painted black, with a gilt panel on the boots, 
but the frames are yellow, with horizontal black stripes. The 
height from the rail level to the centre of the roof is 7ft., the 
width outside being 5ft. 3in. The body, of course, was 
‘*first-class ; the outside seats ‘‘ second-class.’’ 

Although a horse-drawn railway coach, called ‘‘ Experi- 
ment,’’ began running between Stockton and Darlington on 
October 10th, 1825, within a fortnight of the opening of the 
railway, itis doubtful if it was like the vehicle here shown. At 
any rate pictures are in existence of an omnibus-like structure, 
having three windows on each side, and a door at one end, 
which was probably the predecessor for a short time of the 
vehicle just described. The latter, however, may certainly be 
called the first railway coach, for such it literally was. 

Both the other vehicles are to a scale of 1: 8, and represent 
coaches of the Manchester and Leeds Railway, 1839. This 
line, which ran from Manchester to the North Midland Rail- 
way at Normanton, was practically the nucleus of the present 
Lancashire and Yorkshire Company. One model shows an 
open third-class, the other a closed second-class carriage, and 
both are quite representative of their period. The third-class is 
simply a rectangular box, with sides 4ft. high, having hand 
rails round the top, except on the doors. The length, inside, 
is 16ft. 9in., and the width 7ft. There are no seats of any 
kind. A number of holes in the floor are thoughtfully 
provided to let out the rain water. The springs are rather 
long, but seem to consist of only one or two plates; the 
shackles or links are also unusually long and appear to be 
much too weak. The four wheels are 37in. in diameter, on 
a base of Sit.; they have eight thick straight spokes without any 
taper. Two doors are on each side, with an iron step to get 
in by, besides a low footboard. Dark green is the colour 
adopted, with red springs. Bad as these vehicles were, it 
must be remembered that no company was bound to provide 
any third-class accommodation at all till Mr. Gladstone’s 
Cheap Trains Act was passed in 1844, and some did not. 
The Manchester and Leeds Company, however, provided an 
unusual amount of it from the very first, though the quality, 
as we have seen, left a good deal to be desired. The people 
who used these vehicles were known as ‘‘ wagon passengers,”’ 
being the class which had previously used the stage wagons on 
the turnpike roads. ? 

The second-class coach has three compartments, with 
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glazed windows and half-doors, shutters being provided for 
closing the upper half of the doorways. A seat for one 
passenger, or possibly for two rather slim ones, is fixed on 
each end outside. In some cases the guard used one of these 
seats and had the brake handy, but there is no brake in the 
present instance. Bearing springs are used, and there are 
luggage bodies or dog lockers under the two double seats, 
with foldingdoors on the outside. The roof is very nearly flat, 
and carries no lamps, nor are there any outside. Occasion- 
ally, in those days, lamps were fixed outside between the 
compartments, at any rate on first-class coaches. The vehicle 
is painted black above and dark green below the middle line, 
the springs red, the panels also red. No padding is provided 
on the seats; the two double ones have half-backs carrying 
an iron upright supporting the roof. As to dimensions, the 
body is 13ft. long, 5ft. Sin. high inside, and 6ft. 10in. wide. 
The wheels are of the same kind as in the third-class, and at 
the same distance—8ft.—apart. 

In both vehicles the drawing and buffing arrangements are 
the same, and of a very feeble and unmechanical design. 
Solid buffer heads of turned wood are mounted on a separate 
beam supported by the main frames. Behind this beam is 
placed a long transverse plate spring secured to the ends of 
the underframe. The buffer frame slides in guides on each 
side of the main frame, but it seems much too weak, and 
looks as if it would jam in the guides—at any rate, if the 
shock came on a curve. There is a central hook and side 
chains, but Lo screw coupling; the side chains are attached 
to the bottom of the coach. To reach the outside seats six 
steps are fixed on each end, to allow for getting up from 
either side, three only being wanted at atime. There is also 
a footboard, which really formed the first step, and is quite 
low enough to permit anyone to get in from the rail level. 

It is a pity there is not a model first-class of the same date 
to compare with these interesting vehicles, but possibly one 
will be forthcoming sooner or later. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions oy our 
correspondents, ) 





LATENT AND SENSIBLE HEAT. 


S1r,—For the reasons stated in my letter of June 18th I decided 
to investigate the heat in saturated steam. As Regnault’s steam 
tables are universally accepted, I started the investigation with 
absolute and supreme faith in Regnault,; but as I had confidence 
in the conclusions A, B, and C, it seemed to me there must be 
some unknown something which enabled steam to contain more 
heat. 

I need not describe all the theories formed to account for the 
extra heat which | felt absolutely certain was in steam, and which 
theories when argued to their logical conclusion proved fallacies, 
but there were two theories which I considered worth experimental 
investigation. (1) Could heat be used up in internal work during 
condensation? (2) Could there be some unknown form of heat 
in steam—something similar to X-rays in electricity ! 

I shall not describe how I convinced myself that (1) was a fallacy, 
as it will serve no useful purpose, but I spent weeks and weeks in 
trying by experiments to isolate this supposed unknown form of 
heat. At last, however, I devised an experiment which convinced 
me that there is no unknown form of heat in steam, so the only 
logical conclusion I could arrive at was that Regnault must have 
made some practical mistake in his moasurements of the total heat 
in saturated steam. 

As the experiments which convinced me that there is no 
unknown form of heat in steam provide evidence in regard to 
what is the exact value of the latent heat of steam, and also show 
why Regnault obtained a lower value than Despretz in their 
experiments at atmospheric pressure I think I am justified in 
describing them. 

During the attempts to isolate this supposed unknown form of 
heat it became evident that, if it did exist, it must be able to pass 
through glass and water without having any heat effect on either 
the glass or the water. I therefore decided to reverse the usual 
positions of the steam and condensing water—that is, instead of 
surrounding the steam by the condensing water, surround the 
condensing water by the steam. I need not describe the argu- 
ment which convinced me that, if steam is condensed under these 
conditions, the unknown heat, if it existed, would be unable to 
escape through the steam. 

I filled a heavily lagged vessel with steam and kept the tempera- 
ture always at 212 deg. Fah. 

The thermometer used to measure the temperature was checked 
against a Beard anc Thompson standard thermometer, with a 
National Physical Laboratory certificate. The very greatest care 
was taken to have only steam present, the air being removed by 
allowing the steam to blow off through a small hole in the cover 
for about ten minutes. The gas flame under the vessel was then 
adjusted till the temperature just remained steady, and the steam 
was prevented from blowing off. I next placed in the body of the 
steam, and as near the centre as possible, what for want of a better 
name I called a test bob, The test bob was a brass tube, 
plugged at each end, and after it was filled with water the 
top plug was screwed up steam-tight. The water, before it 
was placed in the test bob, was boiled to remove all air, 
and care was taken to see that no air remained when the 
top plug was screwed up. The test bob was hung vertically 
in the steam by a piece of dry string attached to a wooden 
plug in the wood cover. As the test bob was at the room tem- 
perature, viz., about 58 deg. Fah.—this varied in different experi- 
ments—when placed in the steam, and its final temperature was 
212 deg. Fah., the steam temperature, the steam condensed on the 
brass walls, and as the test bob was coned at the bottom, the 
water asit formed ran down and dripped off. The temperature of 
the steam was taken as near the point of condensation as possible. 
To catch the condensed water, a small glass beaker was placed in 
the steam space, well above the water from which the steam was 
generated. The beaker was supported by a little brass table, and 
the table was supported by two brass roads, attached to a remov- 
able brass ring placed in the cover, and the beaker was tied by 
cotton to the brass rods. To prevent the beaker, table, and brass 
rods causing condensation, they were heated to about 230 deg. Fah. 
in a gas oven before being placed in the steam space. The gas jet 
was kept as low as possible, not simply to prevent the steam blow- 
ing off, but also to prevent any priming, and thereby guard 
against an accidental splash of water reaching the beaker. The 
heat gained by the test bob was calculated and also checked by 
actual measurements. 

This is the point. As the test bob and the condensed water 
were both at 212 deg. Fah. at the finish of condensation, and tbis 
is the temperature of the water from which the steam is generated, 
the heat gained by the test bob must be the latent heat of the 
steam condensed, as shown by the weight of water condensed. 

It will be noticed that this way of measurirg the latent heat 
is an absolute method, as no corrections of any kind ‘are required. 

I made the latent heat at 212 deg. Fah. 971.9, and this I after- 
wards found agreed closely with the 972 arrived at by both 
Despretz and M. Brix, when they worked independently ; when 
working together their value was slightly different. 

I should like to call particular attention to the fact that the 
steam was allowed to condense just as it pleased. If Itegnault’s 








and Despretz’ experiments at atmospheric pressure are compared, 
it will be seen that whilst Regnault adjusted the rate of conden- 
sation by the cocks R and R,, Despretz allowed the steam to con- 
dense just as it pleased. I am convinced that this is the reason 
why Regnault’s value is 965.7, that is, 6.3 h. units lower than 
Despretz. 

When I realised the possibility of Regoault having made a 
mistake, | tried to find his Memoir, but as I failed to do 
so, I devised a method of measuring the total heat in saturated 
steam at above atmospheric pressure. 

I may mention that before I tried to find the suspected unknown 
form of heat in steam, I wrote down the conditions which I 
thought necessary to measure the total heat in saturated steam. 
They were as follows :—(1) At the moment when condensation 
commences the steam must be saturated steam. (2) Saturated 




















APPARATUS CLOSED 


steam is steam in contact with the water from which it was pro- 
duced, and in the same condition as when it left the surface of the 
water. (3) No air must be mixed with the steam. (4) The steam 
must be neither wet nor superheated. (5) It would be advisable 
to bave a definite commencement ard finish of condensation. 
(6) If possible the water formed by the condensing of the steam 
should be at the same temperat ire as the original water, so as to 
measure the latent heat only. 

Put briefly. To get accurate results the steam when it starts 
condensing must be saturated steam, and not wet or superheated 
steam, and it must be only steam at the temperature, density 
and pressure at which it was produced. 

For the words “at which it was produced,” I afterwards 





APPARATUS OPEN 


substituted ‘‘ necessary to make it dry saturated steam,” as it is 
my firm convictiun that when steam is actually produced, that 
is when it leaves the surface of the water, it never is absolutely 
dry saturated steam. 

I should like to describe my experiments at above atmospheric 
pressure in another letter, as I wish at the same time for special 
reasons to deal with the great James Watt's investigation of the 
heat in steam at below atmospheric pressure. 

James Watt confirms Carnot and Southern, and his experiments 
show where Regnault made his mistake in his experiments at 
below atmospheric pressure, just as Southern’s experiments show 
Regnault’s mistake at above atmospheric pressure, and Despretz’ 
experiments Regnault’s mistake at atmospheric pressure. 





Not only do James Watt, Despretz and Southern contradict 
Regnault’s total heat in saturated steam, but Fairbairn and Tate’s 
experiments show where Regnault made his mistake in arriving at 
his saturated steam volumes. Fairbairn and Tate also confirm 
Carnot and Southern, 

The truth is, the accepted saturated steam volumes are 
not really saturated steam volumes; at above 26 lb. absolute 
they are superheated steam volumes, and at below 26 |b, 
absolute they are wet steam volumes. The accepted satu. 
rated steam volumes are too large at above 26 lb., the error 
increasing as the pressure increases, and the accepted volumes are 
too small at below 261b., the error increasing as the pressure 
decreases. 

I should like to prove this statement formally, after | have dealt 
with James Watt’s investigation. I am confident it provides the 
chief explanation why no definite conclusions have been arrived at 
in regard to cylinder condensation and the utility or otherwise of 
jackets. 

Owing to the accepted saturated steam volumes being too large 
at above 26 lb. abs., if an engine receives saturated steam a 
missing quantity will be found, although actually no missing 
quantity exists, FRANK B, ASPINALL, 

Blackheath, July 14th. 





Sir,—I have been greatly interested by your leading article of 
May 20th on “The Tyranny of Scientific Dogma,” and by the 
correspondence in your columns on the subject of ‘‘ Latent Heat in 
Steam.” 

Apparently most of the values of steam at present accepted 
depend on the experiments carried out by one man, ‘.e., Regnault, 
and his figures are adhered to despite the fact that practice is 
constantly casting doubts upon them. Your correspondent, 
““G. B, D.,” shows that there is something radically wrong some 
where in our ideas concerning the heat in steam, and Mr. Aspinal! 
points out that Regnault never carried out in practice what he 
stated was a sine yud non. I have been surprised that up to the 
present no one has come forward in support of our present values 
and theories. Do not they bear the investigation which, from 
my own experience in practice, certainly seems necessary! | 
would not have trespassed upon your space with this letter had | 
not wished to see this matter thrashed out. 


London, W., July 12th. INTERESTED. 





MARINE PROPULSION, 


Sir,—I have taken an interest in the correspondence on the 
above subject, and would like to make a few remarks on the ques 
tion which has now arisen. As the question at issue is of first im 
portance in dynamics, I think it can easily be settled by quoting 
reliable authority. The first authority I quote is Sir Isaac Newton. 
Referring to the letter of your correspondent ‘L. 8. C.” of 
April 27th, he gives a mathematical deduction from the third law 
of motion. To put it a little differently, but exactly to the same 
effect, M V = m vis the third law of motion, but this equation 

ee v M_» 
may be expressed in different ways, ¢.g., M + (2) or ‘ 
mt m 
bas or v = aa substituting value of . from (2) iw a = that 
is, energy of bullet : energy of gun :: mass of gun : mass of 
bullet. This is the third law of motion, and whoever denies this 
ratio denies the accuracy of this law of motion. 

The late Professor Rankine is the next authority. Referring to 
the article on the Ballistic Pendulum in Rankine’s A.M., a bullet 

: be y : 
strikes a ballistic pendulum = BY expresses momentum of 
= momentum of pendulum, block, and 
= b 2 72 
bullet after striking, and —” = oy 

g “9 


3 


bullet before striking 
their actual energies. 


| omit the ratio / , which is constant for the same pendulum 
= 


and line of flight of bullet, and does not affect the point at issue. 
He then remarks: ‘‘ The energy of the combined mass after the 


collision being ®Y* and less than that of the ball before collision in 
zg 


the proportion M () being weight of bullet and B that of pendulum 


block + bullet) an amount of energy denoted by this proportion 
disappears in producing heat and molecular changes in the ball 
and in the soft mass in which it is lodged.” In the same way 
when the gun is attached to the pendulum, the energy of the 


exploding powder is [ras = G t a (B being weight of 


gun and pendulum) the two terms are distributed in the ratio = 





Rankine further states, ‘‘ In the preceding calculation momentum 
and energy produced in the explosive gases are not considered, 
but it is very doubtful whether any attempt to take them into 
consideration—hypothetical as it must be—adds to the practical 
correctness of the result.” 

The next authority is the ballistic pendulum, which exactly 
corroborates Sir Isaac Newton and the late Professor Rankine. 

I am much astonished at Sir Wm. Anderson’s statements ; there 
appear to be as many mistakes as words in the few lines you 
quote. He states, ‘‘The work being external there must be as 
much work in the recoil.” This is the very reason why there must 
not be as much work in the recoil unless the weights are equul. 
He then implies that momentum and work are the same and that 
the energy of the bullet and recoil energy of the gun are equal 
because action = reaction. A bullet strikes a target and falls to 
the ground. The action of the bullet is equal to the reaction of 
the target, but the work performed on the target is practically 
nothing, and the actual energy of the bullet disappears and re- 
appears as heat energy in the bullet. He makes Newton state 
that velocity is proportional to the impressed force. Newton's 
second law of motion implies that a force is proportional to the 
rate of acceleration it produces, and is exactly expressed by the 
change of momentum it produces in one second. This last equation 
is what some people call Rankine’s formula when applied to marine 
propellers. 

I think the confusion this discussion has got into is due to the 
interminable volubility of Mr. Preidel and ‘‘X.” These gentle- 
men make mistake after mistake in elementary mechanics, and 
when these mistakes are pointed out, instead of rectifying the 
errors, dart on to other subjects, A. R. 

July 10th, 





Sir,—I am greatly obliged for your quotations from the lat 
Sir W. Anderson’s book re the work of action and reaction. See- 
ing that those quotations bear out my arguments from the logical 
point of view, you will, perhaps, permit me saying that this does 


not necessitate ae equalling ¥é. which is your conclusion. 
g 


According to Lineham, ‘‘In every system the total energy, how- 
ever changed in form, remains constant. . . . . Stated 
generally, Kinetic Energy + Potential Energy = Constant.” As 
the above formula, ‘‘our old friend” only ascertains kinetic 
energy, potential energy varies with masses within the radius» 

gravity, it seems clear that M retains much more potential than m 


2 : 
whilst = represents more kinetic. 
J 


I am, however, open to be convinced by any highly qualified 
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person like H. Barnes—your correspondent from last week—on the 
following conditions :— 

As he adopts with ‘‘T. §, C.” that work alone varies inversely as 
the masses, which, by the way, is equal to saying that it equals 
velocity, I should want him to demonstrate to me ad ocu/os on terra 
jiyma—not on the pinnacle from which he observes the creation of 
energy out of nothing—that he can transmit, or give from his 
muscles, the same amount of kinetic energy on to a mass of, say, 
one ton, which | will give on to a mass of 1 lb. To do equal work 
on unequal masses through imparting velocity. To make it more 
demonstrative we shall select the direction outwards from the 
centre of gravity from our globe. I shall fully agree to calculate 
‘work done” on formula 3 sr 

4 

| feel now fairly certain that your correspondents, ‘‘T. 8, C.” 
and H. Barnes fail to appreciate the expression ‘‘ Action and 
Ke-action.” I recommend them to consult ‘Encyclopedia 
Americana” or a good dictionary. 

Amongst a number of others, I found the following from Profes- 
sor J, Clerk Maxwell a very good statement :—‘ Action and 
reaction are the partial aspects of a stress. We have already used 
the word ‘stress’ to denote the ‘mutual’ action between two 
portions of matter. This word was borrowed from common 
language, and invested with a precise scientific meaning by the 
late Professor Rankine. As soon as we have formed for ourselves 
the idea of a stress, such as the tension of a rope, or the pressure 
between two bodies, and have recognised its ‘double’ aspect as it 
affects the two portions of matter between which it acts, the third 
law of motion is seen to be equivalent to the statement that all 
force is of the nature of stress, that stress exists only between two 
portions of matter, and that its effects on these portions of matter 
—measured by the momentum generated in a given time—are 
equal and opposite.” 

As, consequently, action and reaction can be changed ad J/ilitum, 
it will take more than one ‘‘T’. 8S. C.” or H. Barnes to ascertain 
which is the work of action and which that of reaction, as anyone 
can always quite properly say the opposite. Hoping that this will 
not lead any more ‘‘slender qualified,” ‘‘muddled” individuals 
‘‘on the ice.” 

London, July 12th. W. PREIDEL. 


Sin, —Perhaps some of the difficulty your correspondents find is 
due to their implicit faith in text-books, 
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Those who have pre- | ranging in size from jin. to fin. diameter. 


problem to solve should therefore be to ascertain the cause of the 
apparent failure of the compound locomotive, which, although 
more economical than the simple engine, is in some cases being 
reconverted to simple. 

I have to confess that during my forty years career I wasted a 
considerable sum of money in the search atter fuel economy, under 
the impression that this could be attained by increasing the 
number of steam expansions in the cylinders. I find, however, 
that such is not practicable unless the cylinder capacity is at 
the same time enhanced. I feel sure it is only necessary to follow 
up this clue to bring about a radical improvement in locomotive 
practice, indeed, if it does not solve the problem. For instance, 
if we compare the economical working of any compound with that 
of the simple engine, we shall find that the economy of the former 
bears a relation to its enhanced cylinder capacity over that of the 
latter. Let us now assume that an increase of 100 per cent. in 
cylinder capacity is added to a locomotive. it must be obvious 
that there must be an enormous increase in power, or corre- 
spondingly a considerable reduction in steam, and consequently fuel 
consumption when retaining the original power, for assuredly it 
must act in a locomotive equally as well as in marine or stationary 
practice ; therefore all that is necessary is to design a locomotive 
with cylinders having a liberal increase in capacity, so as to at 
once lead to that economy in fuel consumption which we have 
been in search of for so many years. 

In my previous letters on this question | have explained how 
this can be done. I shall be glad if any correspondent will now 
point out in what manner I am deceiving myself, or trying to 
mislead others into the belief that such a radical improvement can 
be effected in the modern locomotive. 


Argaith, Dumbreck. JOHN RIEKIE. 





| SELF-OPENING DIE HEAD FOR CAPSTAN AND TURRET LATHES. 


Srr,—The accompanying sketch, Fig. 1, shows a very simple, 
compact, strong and efficient die head, which I designed for use in 
capstan and turret lathes in place of the geometric and solid round 
die supplied with the lathes. There are nocomplicated or delicate 
parts to get out of order, and the screw dies are much easier to 


| grind than the round die. 


A is the body—mild steel made from a scrap piece of steel cut off a 
crank—and milled out with T slot to receive the shoes. BB are shoes 
milled out with end mill to receive screw die. CC are screw dies 
E E are two bell-crank 
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SELF-OPENING DIE HEAD 


pared pupils for various elementary examinations know full well 
that many statements made in sundry text-books are not correct. 


It will suffice here to take one point. If mv = M V, then a 4 
“yg 


is certainly not equal to vac “, except in the single case where 

J 
m=Mandv= V. This is obvious to anyone with a knowledge 
of algebra, but it is.at once seen without algebra by putting 
m=1,M=4,e=4,andV=1. From the first relation, 4 = 4; 
from the second, 4 = 16, 

Apart from the momentum of the gases from the powder, and 
the fact that the recoil of a gun is not unimpeded, the relation 
M V = mv holds for the case of a gun and its projectile. The 
M V2 

2 


m v2 


2 2 
relation = = does not hold, since = the kinetic energy, 


is equal to the force multiplied by the distance through which it 
acts ; and as the length through which the gun recoils is small 


compared with the distance passed over by the shot while it is in | 


the gun, the energy imparted to the gun is far less than that 
imparted to the shot. 


2 
not m vr : 
Z “2g 


2 
The usual expression for kinetic energy is ”” 


= : has no meaning unless m be taken as a force, but when 
meaning a force it is better to use «, since palpably a weight is a 
force, The relation between the two is » = g m. 

The term ‘‘ pound” is commonly used in two senses—either to 
mean a mass or a quantity of matter, or to mean a force, i.e., the 
force with which that quantity of matter is attracted to the earth. 
In many text-books the difference is ignored, and hence much 
confusion arises, F. R.S. 

July 15th. 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir, —The discussion on the locomotive question appears to be 
waning in interest. It seems a pity that such an important 
question should be allowed to die out when there are numerous 
readers who must have had wide practical experience in the 


working of the locomotive, and who could give valuable assistance | 
towards clearing up this much discussed problem were they to | 
Personally, I know of no improvement | 


join in the discussion, 
having been effected in the economical working of the simple 
engine during the past forty years, the slight economy in fuel 
consumption brought about by compounding the locomotive not 
being worth the extra complication. 


Some of your correspondents appear to lay stress on the perfect | 


balancing of the locomotive. The primary object of compounding 
was, however, not that of producing a perfectly-balanced engine, 
but to enhance its power and to economise in fuel consumption, so 
as to meet the ever-growing demand for more power, 


levers (cast steel) pivoted on pivots R and R!, and provided with 
two set pins F F! for adjusting size of cut or die. HH! are set 
pins holding dies in shoes B B!. SS! are two small spiral springs 
—which are shown in two left-hand views—to assist the die open- 
ing when the levers E E are released by the cone D. D is hardened 
cast steel cone for holding dies in position while cutting, M is 
hardened steel stop which is attached to cone D by set pin O, and 
working in slot N in the shank L, L shank turned to fit capstan. 

To operate the die head, the cone D is pressed up by finger in 
position as shown, and the levers E E! are adjusted by the set pins 
F F, until the dies are correct size to gauge, and the stopper M set 
to correct length itis desired to screw. The cutis then put on, and 
when the stock presses against the end of the stop M, the cone D 
is forced back and releases the levers EE! and the set pin F F'— 
which have a fin. hardened steel ball in the end P P—run down 
the cone and release the die, when the die head can be instantly 
withdrawn. 

The die head is very simple to work, and consisting of very few 
parts, is very easy to set and cheap to make. I made six of these 
die heads for use on capstans and turret lathes working on brass 
and steel, at an average cost of 26s. each, and they gave every 
satisfaction. 


July 14th. H. MAPLETHORPE, 





JET CONDENSERS. 


Sir,—Referring to your interesting leader on the above subject, 
the last generation, as you state, were very much alive to the 


| importance of obtaining high vacua. The writer was familiar as a 


boy with two compound jet-condensing engines used to drive a 
flour mill, one being of the beam type with vertical bucket air 
pump, whilst the other was horizontal and fitted with a double- 
acting plunger pump. The beam engine ran at 60 revolutions per 
minute, and the horizontal at exactly double this speed ; 28in. to 
283in. of vacuum were regularly carried in both condensers, 29in. 
being occasionally reached, and as the gauges were of the mercury 
type these figures may be taken as accurately representing the 
pressure in the condensers. 

Another interesting feature about these engines was the situa- 
tion of the high-pressure cylinders, which were placed inside the 
low, the latter having ring pistons with two rods. 

The present generation of engineers is inclined to favour the 
carrying of a lower vacuum for the sake of increasing the tempera- 
ture of the feed-water, 25in. to 26in. being customary. 

Obviously there is a point above which it will not pay to go 
owing to the size of the air pumps necessary, and the difficulty of 
getting the steam through the exhaust ports fast enough, this 
latter feature being accentuated ia the high-speed engine; but 
theory, and, in the writer’s opinion, practice, both show a saving 
in fuel up to at least 28in., provided that the exhaust passages are 
of the proper size. It must be remembered that only 10 to 20 per 
cent, of the heat returned to the boiler in the hotter feed-water is 
transformed into useful work by the engine, whereas a higher 


The ' vacuum has a direct effect upon the low-pressure piston, the only 





losses incurred being the extra load on the air pump and the 
throttling in the exhaust passages. 

This matter could easily be settled by experiment, and some of 
our newer technical colleges possessing the uecessary apparatus 
might well devote their attention to the subject. 

W. O. HORSNAILL. 


Ipswich, July 7th. 





THE FIRST FOUR-CYLINDER “ BALANCED” COMPOUND LOCO- 
MOTIVE IN AMERICA. 


Srr,—As a matter of historical accuracy, it would be interesting 
to know which was the first ‘‘ balanced” compound locomotive 
built in America. My own opinion—it is open to correction—is 
that Mr. Geo. S. Strong’s 4-4-2 four-cylinder ‘‘ Balanced Com- 
pound No 1” was the first of its kind in the United States. The 
cylinders of this engine were all in line with the smoke-hox, and, 
the four connecting-rods drove on to the leading coupled axle. 
The revolving masses were counterbalanced by means of weights 
connected to the hubs of the wheels. The engine was built for 
the Pittsburg, Fort Wayne, and Chicage Railroad, but in what 
year I am uncertain—probably in 1896—seeing that Mr. Strong 
filed a patent relating to such an engine in January, 1895. 

The four-cylinder ‘‘ balanced” arrangement, however, does not 
appear to have “caught on” in the States till 1902, in which year 
the Baldwin Locomotive Works turned out their first engine of 
the type in question, since which a fairly large number of 
“balanced” compounds have been constructed in America. 
Previous to his compound ‘No. 1,” Mr. Strong had designed 
other engines, which, so far as J] know, were two-cylinder simples, 
and which, therefore, were not balanced in the sense in which the 
word is applicable to four-cylinder locomotives in which the 
reciprocating parts balance one another on either side. 

F, W. BREWER. 

London, N., July 10th. 








THE MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS —The annual meeting will be held at the Institute 
Rooms, St. James’s-chambers, Church-street, Sheffield, at 3.30 p.m., 
on Thursday, July 22nd, next. The following paper will be read, 
or taken as read :—‘‘ Some Notes on the Working and Testing of 
Lock Coil Winding Ropes,” by Mr. James Elce. The following 
papers will be open for discussion :—‘‘ Coal Dast to Date and its 
Treatment with Calcium Chloride,” by Mr. Henry Hall, and 
‘* Damage to Surface Buildings caused by Underground Working,” 
by Mr. W. Hay. 

Exectric LiGHTING Acts, 1882 AND 1888.—With reference to 
the regulations‘made by the Board of Trade under the Electric 
Lighting Acts, 1882 and 1888, for securing the safety of the public 
and for ensuring a proper and sufficient supply of electrical 
energy, we are informed by the Board of Trade that regulations 
having recently been made by the Home-office for the generation, 
transformation, distribution, and use of electrical energy in 
premises under the Factory and Workshop Acts, 1901 and 1907, 
the Board have found it necessary to amend their regulations, so 
as to avoid overlapping between the regulations of the two depart- 
ments. Some copies of the new regulations made by the Board 
of Trade have been sent to us, from which we note that from 
July Ist, 1909, except as to so much of any electrical station as 
was constructed before the Ist July, 1908, they take the place of 
the regulations previously made by the Board, and will after the 
lst day of January, 1910, entirely supersede the last-mentioned 
regulations. Four forms have been sent to us which differ from 
one another as regards regulations for ensuring a proper and 
sufficient supply of energy in order to meet the different cases. 
Form 1, LA(P), is for a lgcal authority in the provinces; 2, C (P), 
for a company in the prcvinces or in the City of London ; 3, C (L), 
for a company in London, except as to the City ; and 4, L A (L), 
is for a local authority in London. 


AERONAUTICAL ENGINEERING.—The authorities of the North- 
ampton Polytechnic Institute, Clerkenwell, E.C., have decided to 
establish at their institution a pioneer course of aéronautical engi- 
neering. It is proposed to put this course on the same footing as 
the already existing engineering courses of the Institute, and to 
extend it over several sessions if necessary. The work of the first 
session, which will commence towards the end of next September, 
will be divided into (1) Workshop calculations, (2) aéronautical 
lectures, (3) aéronautical drawing, (4) aéronautical laboratory work. 
The lectures in workshop calculations will deal with such mathe- 
matics as are necessary for a thorough understanding of the aéro- 
nautical lectures, in which will be examined the properties of the 
atmosphere, especially in the way they are affected by changes of 
temperature. and pressure, the formation of air currents, the 
measurement of wind velocity, the laws of air resistance, &c. 
These lectures will also set forth the principles of both the airship 
and flying-machine, and explain many calculations connected with 
them. The most interesting, however, if not the most important, 
part of the first year’s work in the proposed course of aéronautical 
engineering will be the laboratory work. The laboratory, which 
will be fitted with the necessary apparatuses, will be supplied 
with motive power by a 75-kilowatt electric motor, and in it ex- 
periments will be made to determine the laws of air resistance, and 
to test certain formule, such as those of Dachemin and Yoessel 
upon which the science of aéronautics is built. Numerous experi- 
ments will also be made to find the thrust under different con- 
ditions, and the efficiency of screw propellers of various diameters, 
pitches, cross sections, number of blades, &c. This first course of 
aéronautical engineering will be an evening one, and students of 
this branch of engineering will be required to devote at least six 
hours a week to its study. 


THE EpvucatTion oF ENGINEERS.—In concluding an address 
before the graduating class of the Missouri School of Mines 
recently, Dr. Calvin M. Woodward, Dean of Washington Univer- 
sity Engineering Schools, said :—‘‘I wish you personal success in a 
very high sense, and to that end I wish to impress upon you two 
things. Ido not mean that you should study your work, go to 
the bottom of every problem you have to solve. You will do that 
anyway, if you are made of sound material capable of intense 
stress and a high elastic limit. The two things I emphasise are 
these :—(1) An inflexible determination never to endorse what 
you believe to be bad engineering. Let the temptation be ever so 
great, the bribe ever so fascinating, stand like a rock. Let the 
wind blow, let the rain descend, stand your ground! Some years 
ago I wrote in an album as a ‘Maxim for Conduct’: ‘In matters 
of sentiment go with the stream ; in matters of principle stand 
like a rock.’ Carry that away with you. (2) Cultivate the graces 
and refinements of really good society. Acquire—unless you have 
it already—a perfect mastery of your mother tongue, and in 
leisure hours make yourself familiar with the masterpieces of 
literature and art. For tenor twelve years the late Professor John 
B. Johnson and I were members of a fortnightly club that studied 
the books which were well worth studying and discussing, from 
Homer to James Russell Lowell. Professor Johnson felt, and I 
feel, that those hours were full of the greatest profit and the 
keenest pleasure. Your influence in the world and the pleasure 
of your life will depend partly upon your engineering skill, but 
more upon your manners, your speech, and your breadth of 
culture. Too often in the past the engineer has been associated 
in the popular mind with a smoky chimney, greasy machinery, 
and bad English. Accordingly a recent writer, in urging a more 
generous course of study for technical students, says :—‘It will be 
a sorry epitaph, that one was borna man and died an engineer.’ 
Let your epitaph be: —‘ Here lies one who was born a common 
man and who died a great engincer.’” 
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50-TON HYDRAULIC TESTING MACHINE. 





THE hydraulic testing machine of which we give an illustra- 
tion herewith has been built by the firm of Samuel Denison 
and Son, Limited, Hunslet Foundry, Leeds, for the Taikoo 
It has 


Dockyard and Engineering Company, Hong-Kong. 
been specially designed for applying proof loads to chains, 
wire ropes, rivets, and metal specimens, and has a capacity 
of 50 tons, the stress being applied to the object under test 
by means of a hydraulic ram and cylinder placed at one end 
of the machine. The water pressure required is 1000 1b. per 
square inch. The ram has a massive forged steel rod passing 
through it, with an open jaw end and pin secured by a nut, 
a forged steel central jaw with turned cotter being provided 
to take the other end of the object. 
36in. The recording end of the machine is carried on a cast 
iron base plate having box-pattern side frames mounted on 
it, and carrying the intermediate levers. The proof load is 
indicated by a steelyard graduated up to 50 tons, and carried 
above the side frames. The poise weight is moved along the 
steelyard by means of a screw operated by a hand wheel and 
suitable machine-cut gearing. The hydraulic control valves 
are fixed to the front of the machine frame. The side girders 
of the machine are of cast iron, with internal longitudinal rise 
to support a flooring, and a cast iron block plate is provided 
to carry the side girders and secure them to the floor. The 
clear length between the pulling jaws of the machine is 10ft. 
The ram is returned automatically to its normal position 
after each test by means of a subsidiary ram fixed on the 
main cylinder. The machine has been supplied with a com- 
plete equipment of links, dies, die boxes, blocks, &c., adapted 
to the various uses to which the machine is required. 








A NEW SPARKING PLUG. 





IN the majority of the sparking plugs with which 
motorists are familiar the sparks which ignite the explosive 
mixture in the cylinder pass across a gap between two 
points, which are liable to become fouled by soot and oil. 
In the latest form of plug one of these points is replaced by 
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SPARKING PLUG 


a cup-shaped recess by means of which the calorific property 
of the spark is claimed to be greatly intensified owing to the 
cup acting asacondenser. The accompanying sketch explains 
very clearly the arrangement of the electrodes of the ‘‘cup’’ 
plug, which is made by the Low Acccessories and Ignition 
Co., Limited, 15, Great St. Helens, London, E.C. 
be observed that sparks are produced in two directions, and 
a detonative effect is produced by the shape of the cup. 
Experience has shown that the radius of the cup which gives 
the best results is 1.25 mm., or a little more than the 
maximum possible jump of the spark. Another feature of 
the plug is that there is not the usual screwed gland by 
which the porcelain is liable to be unduly stressed. On this 
account it should therefore be capable of withstanding rough 
usage. We have tested one of these plugs for some time in 
a four-cylinder motor car engine, and its operation was quite 
satisfactory. In order to verify the makers’ claim we have | 
passed current through the electrodes while these were | 
immersed in lubricating oil, and there was no perceptible | 





The ram has a stroke of 


It will | 
| and clear the falls before the travel of the gate commences. 


diminution in the strength of the sparks—a special advantage 
The plug is substan- 


when used with heavy grades of fuel. 
tially made, the body being of nickel steel highly finished. 








HYDRAULICALLY OPERATED WATER VALVES. 





AT large waterworks pumping stations it is often desirable 
to provide for prompt opening and closing of valves on the 
lead-out mains, and this has been effected in a number of 
This is 
reasonably safe, as the proximity to the station ensures that 


cases by operating the valves by hydraulic power. 


the operations will be made under proper supervision, so that 
there need be no fear of dangerous shocks due to water 
hammer. In the accompanying engraving is shown a 42in. 
gate valve operated under 100 1b. pressure in the main by a 
hydraulic cylinder 304in. diameter and 45in. stroke, The 
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HYDRAULICALLY OPERATED WATER VALVE 


cylinder is lined with bronze. The cylinder pressure is 40 Ib. 

The gate or valve is of the double-disc parallel-seat type. 
In opening, the first movement of the stem releases the cams 
between the discs, thus allowing the discs to close together 


This prevents any grinding of the valve upon its seat. In 
closing, when the valve has completed its travel, the further 
movement of the stem operates the cams, which thus spread 
the discs apart and force them against their seats. A by-pass 
is provided, and is fitted with a 5in. gate valve. This valve 
has been built by the Kennedy Valve Company, of New York. 
It is obvious that the hydraulic cylinder can work at any 
angle with the vertical, which is most convenient. 


| Frequently it is placed horizontally. Valves of this class 


are also operated electrically. 


a 


SHIPBUILDING NOTES. | 





AN interesting launch took place on the 5th inst. from the 
yard of Messrs. Osbourne, Graham and Co., Sunderland, 
The vessel in question—the Monitoria—is for the Ericsson 
Shipping Company, Newcastle, and is, with an important 
exception, as our readers may remember, an ordinary type of 
cargo steamer of dimensions 280ft. by 39ft. 10in. by 20ft, 
The exception referred to consists of two depressions of 
circular form which are worked in the hull of the vessel in 
the vicinity of the load and light lines. These depressions 
are about 12in. in depth, and extend for nearly the whole of 
the vessel’s length, tapering gradually into the ordinary hull 
structure at the ends of the vessel. Looking at a section of 
the vessel, the side appears, therefore, corrugated, and igs 
supported by a rather complicated arrangement of framing, 
consisting of ordinary bulb angle frames extending from the 
deck to the margin plate, together with supplementary 
frames of angle section, which afford local support to the 
corrugations in the shell plating. The two structural con- 
siderations which appeal to the observer standing on the tank 
top are the complexity before referred to, and, of course, the 
expense attendant upon it, and also the element of added 
longitudinal strength and local stiffness represented by the 
circular grooves, As regards the reason for so eccentric a 
departure as it appears at first sight from the ordinary well- 
known outline of the small cargo steamer, it is stated that 
the presence of these grooves in the positions indicated will, 
in actual practice, effect considerable economies of power, 
This, it is stated, has been demonstrated by experiments 
extending over a considerable period. We cannot see any 
ground for this expectation in the theory of the subject, and 
the result of the trials, when compared with the perform- 
ance of the sister vessels, of which Messrs. Osbourne, 
Graham have built a number, will prove very interesting. 





ON Friday, the 2nd inst., the revised rules of Lloyd's 
Register were despatched to the subscribers, and it has there- 
fore been possible to make some detailed examination of the 
new provisions. On the whole they appear to have been 
framed with a due sense of the merits of the various types of 
vessels, and also with a perception of the relative importance 
of these factors which enter into the questions of strength 
and durability. We notice first that no reduction is allowed 
in the thickness of the frames at the ends, thereby approving 
@ practice which has been followed by some owners. There 
is no case for a reduction of the frames of a vessel at the 
ends, but rather for their increase. It is also noticed that 
no provision is made for fitting bridges upon shelter decks, as 
has sometimes been done, and that it is very probable that 
an increasing number of vessels may be built with such 
bridges, since the ingenuity of the designer tends to take that 
path in which he is not hampered by definite regulations. 
We are glad to notice the simplicity and increased efficiency 
of the riveted attachments. 





IN Belfast the last of the Orient liners—the Orvieto—has 
been put into the water. The Orvieto is a sister vessel to the 
Otranto, which had so successful a trial afortnight ago. On 
the Clyde Messrs. Fairfield have Jaunched the Oranje 
Nassau, the second of the high-class Channel steamers which 
they are constructing for the Zeeland Steamship Company. 
The first of these—the Prinses Juliana—was the subject of a 
reference in this column, and the construction of the third, 
the Mecklenburgh, is being very rapidly pushed forward. 





WE are glad to note the increased activity observable in 
some of the North-East Coast yards. In addition to the 
orders booked by Messrs. J. L. Thompson and Sons, and 
Messrs. Bartram and Co., the Tyne Iron Company effect a 
restart of their works with the construction of a shelter deck 
steamer 360ft. in length. Messrs. Sir R. Dixon and Co. have 
also been commissioned to build two shelter deck vessels 
360ft. in length, fitted with the well-known top-side tanks 
associated with the name of that builder, and Messrs. Ropner 
have booked two orders of 5000 tons each. It is to be hoped 
that these orders, which alone among recent contracts indicate 
any renewed demand for the construction of merchant 
tonnage, may yet further increase. 





THE Vespasian, a vessel 293ft. by 39ft. by 21ft. lin., and 
of the ordinary tramp type, is one which will engage the 
attention of not a few engineers and shipbuilders in the near 
future. This vessel, which has been bought by the Parsons 
Marine Turbine Company for experimental purposes, recently 
sailed from the Tyne with a coal cargo for Mediterrinean 
ports. On board is a competent staff who will be engaged in 
collecting, in a scientific manner, information regarding the 
general efficiency of her present reciprocating machinery. 
After full information has been obtained, there engines will 
be replaced by turbine machinery specially designed for 
economical working at low speeds. The object, of course, is 
to collate the two sets of data, and whatever may be the ulli- 
mate outcome of the comparison, Messrs. Parsons deserve 
nothing but praise for undertaking it in so thorough a 
manner, 








INSTITUTE OF MARINE ENGINEERS. —Visit to the Imperial Inter- 
national Exhibition on Saturday, July 24th, when Mr. Robert 
Balfour, member, will read a paper on “Refrigerating Installa- 
tions, with special reference to the Arrangements necessary when 
Narrow Limits of Temperature are required,” in the Congress Hall, 
near the Cascade, at 7 p.m. The Hon. William Hall-Jones, High 
Commissioner for New Zealand, will preside. 


PaRIS-ORLEANS RAILWAY.—From the Art Pablishing Company, 
Oswaldestre House, 34 and 35, Norfolk-street, Strand, W.C., we 
have received an excellent little booklet describing the various 
historic and romantic parts served by the Paris-Orleans Railway, 
comprising an extensive district which constitutes one of 
the most fertile portions of France, Besides being of value to 
the tourist, it also appeals to engineers and others interested in 
railways, for a considerable amount of information is given re- 
garding the rolling stock, &c., of the Paris-Orleans Railway. A 
chapter is devoted to the primitive methods of travel in Franco 
in the days of Napoleon I., and the comfort and luxuries that the 
Paris-Orieans Railway Company is offering to travellers at the 
present time by its extensive system. Considerable space is 
devoted to the Pyrenees with their picturesque slopes stretching to 
the Atlantic Ocean in fan-like shape, and those districts known as 
the Auvergne and the Cantal with their volcanic ranges, peaks, 
and valleys. The book is admirably illustrated, and constitutes 














most useful and interesting publication. 
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AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Dredging the Northern rivers in New South Wales.—Heavy work 

js still being undertaken in keeping the rivers from shoaling. A 
yroposal has been further considered for the construction of a 
Peakwater at the Clarence River. The Engineer-in-Chief for 
Ha: bours and Rivers recommends that a dredging experiment be 
carried out, as was done at Natal, South Africa, by dredging a 


For direct-current turbo sets, the merits of the Tandem machine 
must not be lost sight of. For a given size unit, the advantages 
accruing from tandem machines are many ; for instance :—({1) By 
putting in tandem generators, the speed of the set can be in- 
creased by about 75 per cent. with all the attendant advantages, 
as already pointed out; (2) the electrical portion being divided 
into two, there is only 50 per cent. of the machine out of com- 
mission should troubles of any sort arise. 

Tui hines v, reciprocating engines.—It is often a subject of some 
concern to an engineer to decide at what size of unit it becomes 


Combined Grab and Sand-pump Dredge Hxpenditure.—Yeur ending 30th June, 1908. 


| 








. ; , | Tons | Hours Cost | Cost per 
Dredge. Where working. Material lifted. | lifted dredg- | Expenditure.| per | hour 
| | * | ing. | on. | dredging. 
| : | | | s. d ce: iS ee 
Gamma ..| Cook’s River .. ig og | Sand, mud, stone | 45,756 390 577 15 6 | 3.03 | 197 
Delta a Myall River, ec.  .. ..  . | Sand, clay, and shell.. | 12%520 | 1531 | 207717 9 | 3.97 : ar a 
Kita sa, Aa) se wn oe) 9h ON I a fe Sand and shingle - ..| 148,464 | 1498 | 1522 2 9 | 2.47 104 
Theta = ay ee | Camden Haven Sand sie ‘ .| 142,160 | 1479 | 1661 2 4 | 2.80 1.26 
Sigma ..| Tweed River Sand, mud, and clay... | 67,150 2671 | 1652 1 6 5.99 012 4 
Rno <a “ea 4 .. «| Bellinger River... Sand je: 25, eel fxs 80,317 12.9 16012 3 | 4.9: ‘ o.7 
Ct ee .. ..| Nambucca River Sand, shell, gravel 129,263 1439 1901 811 3:53 1'‘6 5 
Grab Dredge Expenditure.— Year ending 30th June, 1908. 
Peta : =F ..| Myall River Sand and mud 32,619 1185 91 510 | 7.00 014 1 
Jota Nambucca River Gravel .. ae aoe 9,092 459 425 11 1L 11.23 018 6 
Mu Richmond River Sand and gravel . 23,540 1242 1009 4 5 11.31 0 17 10 
Nu .. Newcastle va Rock, sand, clay.. 38,000 4147 1507 19 11 9.52 073 
Omega Clarence River Hard sand 19,850 742 244 5 1 2.95 067 
Upsilon .. Newcastle : Sand, stones, ce. 57,215 3278 1574 19 5 6.61 09 7 
No. 52 Richmond River Hard :and and weeds 14,710 1291 649 8 O | 10.59 010 1 
Ladder Dredge Expenditure for Twelve Mouths ending 30th June, 1908. 
Samson... .. ... Newcastle .. Mud and sand 499,889 2398 2347 5 5 1.89 1 6 
Newcastle .. .. ~ . ‘ Mud and sand 429,250 2078 4480 18 2 2.44 a2 3 
Hunter .. - 2 : Sand and stone 144,280 1930 2930 0 4 4.8 110 4 
Minos Clarence River . Mud, sand, and clay . 85,220 1767 2179 2 9 2.93 14% 
Sand-pump Dredge Expenditure for Tirelve Months ending 30th June, 1908. 
Glaucus ; Newcastle .. Sand er ; 1,051,000 1035 4439 4 9 1,01 459 
Neptune sie oe. ie a Sand and mud ; 263,00 616 2804 7 11 2.56 411 1 
Juno . fe : ; Sand «a 205,000 649 2739 16 3 3.20 443 
Jupiter - : se Sand a 360,000 470 6792 8 9 4.53 1490 
Castor ‘3 ie Sand, mud, clay, shell 625,101 2165 5648 3 6 2:37 222 2 
Antleon Northern rivers Sand er ae 250,750 §97 5952 12 5 5.70 919 5 
Tethys .. cS os Sand, shell, and shingle 374,090 ell 5919 3 5 3.3 760 


hole in the vicinity of the bar, in order to stop the drifting sand. 
It is considered advisable to have this work done at once. The 
above tables are given showing the work done during the past 
year by the dredges in the service of the “arbours and Rivers 
Department. 








STEAM TURBINES FROM THE USERS’ 
POINT OF VIEW.’ 


BRIEFLY, the present situation of the steam turbine industry is 
a battle for supremacy between the Impulse and Reaction types, 
and while the partisans of each type claim all sorts of wonderful 
advantages which the other does not possess, yet the following 
statements are put forward as representing the point of view of a 
user who has studied the problem from all sides. 

(1) All turbines must fulfil a certain law of combination of blade 
speed, and number of running rows. 

(2) Steam expanding between boiler pressure and condenser 
must generate a certain velocity, and this velucity must be 
imparted to the revolving mass in small increments as in the 
Parsons machine, entailing many rows of blades, or in larger incre- 
ments, as in the Zoelly or Curtis machines, or in one increment as 
in the Laval. 

(3) The fewer the rows of running blades, the higher must be 
the speed at which the blades run, and consequently the higher 
the speed of the steam impinging on the blades. 

(4) The Impulse type turbine runs at a much higher speed at 
blading than the Reaction type, and necessitates particular atten- 
tion being given to the design of the wheels and blades, owing to 
the greater stresses that prevail. 

(5) The Impulse type turbine lends itself to a more mechanical- 
looking construction than the Reaction type. 

_ (6) The Reaction type, as illustrated by the best Parsons type, 
is more economical than the Impulse type. 

(7) For speeds of 3000 revolutions per minute and below 1000 
kilowatts the Impulse type is better than the Reaction. 

_(8) For speeds of 1500 revolutions per minute and up to 3000 
kilowatts the Reaction type has, up to the present, proved most 
sat sfactory. 

(9) For speeds of 1000 and 750 revolutions per minute, and up 
to the largest sizes likely to be used, there is absolutely no 
evidence that the Impulse type can compete in reliability or 
economy with the Parsons type. 

Turbine outputs and speed.—Too little attention is given nowadays 
to selecting an efficient combination of power and speed, although 
the latter is such an important point, from every point of view. 
Take two instances:—1, 750 kilowatts on 50 cycle; 2, 1500 kilo- 
watts on 40 cycle. 

Case 1,—The periodicity being 50, only two speeds can be con- 


sidered, viz. :—3000 revolutions per minute with a two-pole | 


machine, or 1500 revolutions per minute with a four-pole machine. 
Many engineers have selected the slower speed in putting down 
their installations, but there is no argument in reason which can 
be given against the higher speed of 3000 revolutions per minute, 
as the high speed set will be :—(1) More economical by about 10 
percent, (2) Take up less floor space, (3) Be about 15 per cent. 
cheaper in tirst cost. 

The same remarks apply to case 2, where of the two speeds of 


2400 revolutions per minute and 1200 revolutions per minute, it is | 


an uncommercial proceeding to put in the slow-speed set. 

_ A very good rule to follow, and one which should be insisted on, 
is :-~Choose the size of your unit to suit the highest speed that the 
periodicity will allow, and here the assistance to be obtained from 
external fan cooling of the generator should not be overlooked, 
because the higher the speed at which the set is run, the greater 
the benefits which will be obtained from a turbine installation. 

At Sunderland, we have a 1500 revolutions per minute Willans- 
Dick, Kerr combination, installed to carry a load of 2000 kilowatts 
continuously, and 2500 kilowatts for two hours, and the economies 
effected by this plant have been most pronounced, as is very prac- 
tically exemplified by the fact that with the present normal works 
day load, amounting to about 2300 kilowatts on the turbine, two 
boilers will easily steam the turbine, but upon changing over to 
three modern high-speed reciprocating engines of about 700 kilo- 
watts capacity each, it is impossible to hold the steam without 
substantial assistance from a third boiler, and we always hold 
additional boilers banked against the contingency of a failure of 
the turbine plant. 





* Abstract of paper read by Mr. Alfred S. Blackman, Borough Electrical 
Engineer and Manager, Sunderland, before the Incorporated Electrical 


Association, 


advisable to adopt turbines in preference to reciprocating engines ; 
a genera! statement which has been made very frequently is, that 
above 750 kilowatts as a unit use turbines, below 750 kilowatts 
use engines. It is, however, impossible to draw any definite line 
of demarcation, as so much depends upon the available conditions, 
and the requirements. For instance, the temperature and 
quantity of circulating water affects the situation very seriously, 
and must be taken into consideration, as regards both capital and 
running costs, before any decision can be arrived at. Every case 
calls for a detailed investigation, which it will repay to make 
thoroughly. There is, however, not the slightest doubt that with 
the higher speeds at which it is now possible to run turbo- 
generators, the proposition of turbines versvs engines will soon 
disappear, and it will be a case of turbines only ; in fact, it is even 
now difficult to prove a case for the reciprocating engine under 
any ordinary conditions. The Brush Company, who have made a 
speciality of small turbo-generator sets, give the following typical 
figures for a 300-kilowatt plant. Steam consumption in pounds of 
steam per kilowatt hour with steam at 160 1b. per square inch :— 
With 100 deg. 
Dry steam. superheat. 
Reciprocating engine, 26in. vacuum aoe 
Turbines, ¢8in. vacuum “earn 6: a 

while the capital cost of the two plants complete with condensers 
is practically the same. 

Granting that capital and steam costs are equal upon so small a 
unit, and taking into consideration the undeniable advantages 
the turbine has in cost of oil and general upkeep, it does indeed 


appear that the reciprocating plant has only a small field left, | 


except upon sites where the facilities for obtaining cooling water 
are exceptionally bad. 
Selection of conditions for turbine 
summed up in few words. 
(1) 150 lb. per square inch steam 
pressure 


installation.—This can be 


Because at pressures above 1501b. 
per square inch, the volume 
becomes small and leakage per- 
centages are increased, with only 
a small gain in B.T.U.’s avail- 
able. 
Because there is no appreciable 
gain in plant over-all economy 
above 150 deg. superheat. 
Already commented on. 
Because it is the strongest 
feature in turbine working, and 
it will pay to maintain as high a 
vacuum as possible. 
Condensing equipment and vacuum —As mentioned above, tho 
condensing plant is the most important detail of the plant, and 
yet, how often is it neglected, or, one should say, not paid 
| sufficient attention to. A vacuum should be selected with an 
| equivalent temperature about 25 deg. above the available tempera- 
ture of circulating water, and this gives a commercially obtainable 
and maintainable vacuum. Having once obtained this, see that it 
| is always maintained. If a vacuum of 284in. can be obtained, 

never let it drop to 274in., which it will easily do with a little in- 
| attention and neglect of glands, joints, sluice and automatic 
valves, &c. &c. 

As regards types of condensing plant in use, this again depends 
on circumstances. There are three main types :—(1) Surface, 
(2) Low level jet, (3) Barometric. 1. Surface can be subdivided 
as follows:—(a) Ordinary, viz., generally consisting of surface 
condenser, air pump and circulating pump. () Parson’s aug- 
| mentor surface, which is as in (a) with the addition of a steam jet 
| and auxiliary condenser, which allows smaller cooling surface, and 
| less circulating water to be employed. Further, the hotwell 
| temperature is higher than with (a). This is, in the writer’s 
opinion, undoubtedly the best form of surface condensing plant. 
| (c) Counter-current, an arrangement of («) with compartment 
drainage. From the point of general works economy, as a rule, 
| the capital cost of surface condensing plant will be rather higher 
| than either jet or barometric condensers, 

2. Jet condensers are made in many highly successfnl ways, and 
require, if anything, rather more power than surface plants. 

3. Barometric condensers.—A very satisfactory form of plant, 
| provided every precaution is taken to prevent air leakage, and 
| ample passage way given to steam and water. The power taken 
| for pumping is, however, slightly in excess of other types of con- 


(2) 150 deg. superheat 


(3) Highest possible speed... 
(4) Best vacuum possible... ... 


| 
| 
| 


densing plant, but from the writer’s experience it makes a very 

satisfactory installation. A great point is the uniformity of the 

vacuum which can be maintained owing to the absence of cooling 

| surfaces which become dirty and therefore inefficient. In some 

| cases no air pump is installed, but where a high vacuum is 
| essential a really powerful dry air pup is necessary. 

Reliability of turbines as prime movers.—Sunderland experience 





has shown the Willans-Parsons turbine to be absolutely trust- 
worthy. For over sixteen months the bulk of the work has been 
done by the 2000 kilowatt turbine plant of this make, running at 
1500 revolutions per minute, and duriog the year ending March 
31st last, the total units generated in the works were 9,207,227, of 
which no less than 8,009,000, cr 87 per cent. of the whole output 
was generated by the one turbine plant. 

This turbine has, with very few exceptions been put on load 
every Sunday at noon, and has run through without any stop 
until the following Sunday at aboutla.m. During the night the 
Joad drops, as a rule, to about 400 kilowatts, and the day peaks 
have been about 2300 kilowatts: when this has been exceeded, 
one or more 700-kilowatt reciprocating sets have been paralleled. 
Throughout the day the work has consisted of about three- 
quarters shipyard and one-quarter tramway load, and it is of a 
very fluctuating character. 

Maintenance of turbine plant.—The writer is of the opinion that 
maintenance costs on steam-turbine plant—consisting of turbine, 
alternator and condensing plant complete—should not exceed, 
say, £100 per annum per 10,000,000 units generated, and if careful 
record were taken in some of the larger turbine works, and fair 
maintenance debits were allocated against units generated, it 
weuld be found in many cases less than thisamount. As a matter 
of fact, the maintenance of the Sunderland 2000-kilowatt plant 
for the year ending March 31st last, including opening the turbine 
twice to measure clearances, came to Jess than £35, and white it is 
true that the set was under the contractor’s maintenance, a 
detailed and careful check was taken of all that was done to the 
plant, including the renewal of exciter brushes, &c., and the figure 
given is a liberal allowance of what it would cost the corporation 
to do the same work, although the contractors will have expended 
more than this, by reason of men’s travelling expenses and out- 
money. The Sunderland turbine exhausts into a barometric 
condenser, and itis probable that the maintenance costs would be 
greater upon a surface condensing plant. As regards wear upon 
the turbine itself, it appears to be negligible, and most careful 
examination has failed to reveal any signs of blade erosion. 

Evhaust steam turbines.—The advantages of the application of 
the exhaust steam turbine do not appear to be fully appreciated, 
even at the present time. As compared with a high-pressure 
turbine, an exhaust steam set requires about double the steam, 
and the gain due to high vacua is more than twice as great. The 
machine can he of robust construction owing to there being no 
necessity for fine clearances, and, moreover, the temperature 
distortions are small. The Impulse type can be of very simple 
construction for exhaust steam working, but does not, upon the 
other hand, lend itself so well to economical working as the 
Reaction type, as it works with higher steam velocities, and if the 
steam is wet, as is usual, the friction losses due to this cause are 
high. 

, to be obtained from turbines. —Sunderland experience 
shows the cost of working with turbine plant to be much lower 
than with reciprocating engines. The writer has already dealt 
with maintenance costs, and as regards steam consumption it has 
been argued against the steam turbine that it does not maintain 
its economy, but the following experience of the writer’s shows 
that good results can be maintained after the hardest work. The 
2000-kilowatt Willans-Parsons set installed at Hylton-road was 
tested on setting to work, and again on the expiration of one year 
and two months’ work, during which time the plant ran over 9000 
hours, and generated over nine million units. The steam con- 
sumption on a 27}in. vacuum was 17.07 lb. of steam per unit on 
one test, and 17.1 lb. of steam per unit on the other. As regards 
oil, which was logged separately from the other plant, the 
total cost for the year ending March last was, for the turbine 
£13 8s., and for the turbine auxiliaries £18 8s. 6d., a total of 
£31 16s. 6d., equivalent to .000953 of a penny per unit generated. 
It would be difficult to claim such a record of maintained economy 
for any prime mover other than the steam turbine, 








YIELD OF WATER, RAINFALL, ETC., ON A 
MOORLAND WATERSHED.* 
By S. HUTTON, Surveyor and Water Engineer, Exmouth. 


THE noting of the yield of watersheds has up to the present not 
been universally carried out, and the figures and particulars giver 
will be therefore, though over a comparatively small area, of service 
in calculating for gravitation water schemes for towns, say, up to 
15,000 population. The water supply of Exmouth is derived by 
gravitation from two distinct watersheds within five miles of the 
town and one mile inland, west of the English Channel. The 
areas deliver their waters into an impounding reservoir of 124 
million gallons capacity, the Squabmoor area direct and the Bicton 
area by a pipe line. 

Details of watersheds.—The two watersheds are respectively 
known as the Squabmoor and Bicton areas. The acreage of the 
former is 351 acres, 202 of which is common, 75 acres plantations, 
and 74 acres pasture and arable land. The Bicton portion com- 
prises 290 acres, entirely common land. In addition to these two 
areas are two smaller portions, one of which is 41 acres, surround- 
ing and draining straight into the reservoir ; the other is an area 
of 35 acres on the town side of the reservoir, and which partially 
drains straight into the trunk main by two connections, and 
partially back into the reservoir. The water from the 41 acres 
is always available, but from part of the 35 acres only when the 
reservoir drops 3ft. below T. W. level. 

Geological features.—The general formation consists, first of all, 
on the surface, a layer of sand and gravel. Below that there 
comes about 100ft. of sandstone, more or less of the nature of very 
loose materials with pebbles in it. Down below that there are the 
impervious red marls of permian formation. These rocks-—the 
permians and pebble beds—are inclined at an angle dipping east- 
ward, and the valleys of the areas are cut through the superficial 
pebble beds into the impervious marls below. The rain which 
falls on the pebble beds sinks into the top surface readily, and 
gradually finds its way through until it comes to the marls—which 
are practically at the surface in the valley itself—and these pay 
out into the stream. These beds are therefore practically storage 
areas, and hold up the water for months, paying it out in remark- 
ably equable flows, most especially from the Bicton watershed. 

Elevation.—The highest point of the Bicton area reaches the 550 
contour, and the water is intercepted as lowas 2700.D. The 
summit of the Squabmoor area is 500 contour, and the top water- 
level of the reservoir is 264.20 O.D. 

Rainfall evaporation and yield.—The period over which these 
observations of rainfall and yield were taken was for three years, 
September Ist, 1904, to August 31st, 1907. The evaporation from 
water surface was taken for the two later years of the above 

eriod. 

Rainfall.—The true test of the capacity of a watershed and 
upon which the amount of storage depends is stated by authorities 
to be its yield in three successive dry years ; that is, three years in 
which the rainfall averages only 80 per cent. of the average rain- 
fall over a long series of years. Further, the driest year that can 
possibly happen is one in which only 66 per cent. of the average 
rain falls. At the purchase arbitration in 1901 Dr. Sowerby Wallis, 
in absence of actual figures on the watershed itself, said, by 
averaging a large number of stations in the vicinity, that the 
result showed the rainfall for the Exmouth watersheds to be as 
follows :— 

No.1. Average over along seriesof years .. .. .. Sin. 
No. 2. Average over the three driest successive years 28in. 
No. 3. In the driest year i 23in. 





* Abstract of a paper read before the Incorporated 4 ssociation of Munie 
pal and County Engineers at its thirty-sixth annual meeting, June, 1903, 
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\s regards the second of these estimates, the tigures worked out 
as follows : 


Year ending August 31st, 1903 24.44in. 
» ” 19% 28. 03in. 
” * 1907 25.05in. 
Average for the three years .. .. . 23.84in. 


The average of three dry years for these watersheds is thus 
somewhat well established, and as the 35in.—No, 1—was fixed by 
Dr. Wallis after very careful calculation, it seems open to question 
whether it is safe in all cases to rely on as much as 80 per cent. | 
during the three driest successive years, the case under notice 
giving about 74 per cent. It is, however, possibly a question of 
locality rather than upsetting a well-relied-upon rule, as the rain- 
fall of the Dewsbury watersheds, near Penistone, Yorks—which 
waterworks the author was associated with some nine years ago— 
give an average over forty years—1862 to 1901—of 49 88in., with 
the average of three driest successive years 41.16in , 82.3 per cent. ; 
the driest year, the first of the three driest under notice, gives 


| cial purposes. 


| ings. 


This is a little pamphlet giving particulars of this company’s 
standard engines for petrol or paraffin. 

THE Macuing Toot Company, Limited, London-road, Notting- 
ham.— From this company we have received a catalogue dealing 
with new and second-hand machine tools, 

CLaytTon AND Co., Union Works, Huddersfield.—A well got up 
pamphlet has been sent to us, which contains descriptions and 
illustrations of the standard types of ‘‘ Karrier” cars for commer- 


JoHN RvussELL AND Co, Limited, Walsall.—A little booklet 
which contains useful ioformation on flanges and branches, 
welded-on pipes for steam pipe installations; also hydraulic 
data, Xe. 

KyNnocu, Limited, Lion Works, Witton, Birmingham.—This 
company has sent us a booklet dealing with Kynoch steel cast- 
It contains illustrations and particulars of various kinds of 
castings as turned out by this company. 





only 30.25in., 62 per cent , against the rule of 66 per cent. 


In passing from the subject of rainfall, it will be, perhaps, wise 
to say why | have finished the period under review at the 31st of 


August. 
at the end of the year—December 31st. 


the period of years of dryness should end with the summer season, 
not three months after, as rain might fall in the autumn period, 
which, though perhaps balancing up the rainfall, is of no use for a 


drought in the summer just immediately passed. 


This point is, 


In most cases it seems to be the rule to end the periods 
I think, however, that 


of course, very much open to argument, but in a case where the 


storage is small there is something in it. 


Evaporation.—Evaporation from the water surface was recorded 
in the two later years on a standard tank 6ft. by 6ft. by 2ft. deep, 


sunk into the ground, 


and by referring to Table I. it will be 


seen that it almost could be taken as the amount lost, as there is 
not much difference between the actual yield, plus evaporation, 


and the actual rainfall. 


It does not follow that the two should 


agree, as, on a watershed of gravel, percolation is fairly quick, 
and an increase over the rainfall is shown when the yield and 


evaporation are added together. 





> | Actual. Popuiation 
a . Daily | : Evapora-| 11,300 al R i. 
Year ending Yield. average. Rain. Lion. - =a —— " emarks, 
cent season 14,000. 
Gallons. =) “Gallons. In. In. : 
August 31s', 1905 57,327,005 157,060 24.44 oa 7.22 29.54 — 
1906 50,431,593 138,169 28.03 22.11 6.33 22.58 ~ 
1907 os 30,521,893 83,622 25.05 19.54 3.8 15.37 - 
Bicton Area, 290 Acres. 
August 31st, 1905 60,924,996 166,918 29.31 -- 9.27 36.62 _ — 
1906. 55,680,984 152,551 27,99 22.11 8.48 30.30 — 
1997 136,434 25.03 19.54 7.59 30.32 —_ 
Whole Watershed, 717 Acres. 
August 31st, 1905:. 124,702,412 341,649 24.87 - 8.08 32.49 106,140,395 Surplus 
1906 114,468,431 313,612 28.01 22.11 7.42 26.49 104,621,000 Surplus early part of year 
1907 92,780,852 254,195 25.04 19.54 5.72 22.84 99,967,500 Draw on storage 
) /eld.—The yield from the watersheds was ascertained by pretty KOLIN BrRoTHERS: Agent, H. SpANNAGEL, Broad-street House, 


accurate measurement, the Bicton area—290 acres—being by a 
Deacon meter, and the Squabmoor area—351 acres—over a ldin. 
notch gauge. The first year, with 24.44in. of rain, though the 
driest, followed after a wet year, and owing to the holding-up 
capacity of the pebble beds, the total yield was 124,702,000 
gallons. The second year, with 28.03in. of rain, produced 
114,460,000 gallons. The third year, again very dry, and the 
pebble beds thoroughly drained by the two previous dry years, 
with 24 77in. of rain, produced 92,780,000. 

Proportion of rainfall yielded.—There are many books which 
state what may be expected from a catchment area, but there are 
some vital governing circumstances on this point. One cannot 
very dogmatically say that 20, 30 or 50 per cent. of the rainfall 
may be available, as there is in every case the evaporation to be 
deducted ; this does not follow the rainfall exactly, but is more 
stationary than the yield. The point illustrated is this:—Ona 
watershed with 50in. of rain one can expect, and will get, a larger 
percentage of yield than on an area where there is only 25in. of 
rain. 

Yield, Bicton area.—On referring to Table I., it will be seen 
that the first year gives a yield of 36.62 per cent. of the rainfall, 
the second year 30.30 per cent., and the third year 30 32; the 
large amount for the first year was influenced by the rain of the 
previous year, as close personal observation of this area shows 
that no fluods to any extent come off ; in fact, the writer has been 
on the watershed after several hours’ steady rain, and there has 
been no appreciable increase in the streams, which, owing to the 
very small storage reservoir, is most fortunate, and a valuable 
asset to the waterworks. 

Yield, -Table I. shows that the first year 
gives a yield of 29.54 per cent. of the rainfall, the second year 
22 58 per cent., and the third year 15.37 percent. This water- 
shed showed a much larger falling off than the Bicton area, though 
the geologists describe it asa similar ground; yet I can hardly 
agree that it is. It gives off larger flows in wet weather, and 
drops much lower in dry weather. There are, however, a few 
circumstances that might explain the matter :—First, two large 
country mansions derive their supply from the stream—by rump- 
ing—before it reaches the reservoir; secondly, there is a fair 
length of metalled roadway across the watershed ; and, thirdly, 
there are 78 acres of cultivated Jand and pasture. These disturb- 
ing elements do not account for a large percentage. There isa 
geological fault through the valley running right out to the sea. 
This might serve as a reason, but I am not sufficiently expert as a 
geologist to express a firm opinior. 

The figures given in the table show the net results obtained, 
which have entailed an immense amount of labourin arranging, sum- 
marising, &c. Each day’s delivery had to be worked out separately. 
The figures for the whole watershed include the two ungauged 


Scuabmoor area 


TABLE I.—Sjuahmoor Area, 351 Acres. 


areas of 41 acres and 35 acres, and are arrived at by adding to the | 


consumption the overflow gauged at the reservoir, or by deduct- 
ing from consumption the amount drawn from storage, 








CATALOGUES. 





JOSEPH ASH AND SON, Rea-street South, Birmingham.—This 
firm has sent us its latest price lists of tanks, cisterns, and riveted 
hot-water cylinders. 

THe Batpwin Locomotive Works, Philadelphia, 
Record No. 66, which has reference to the Baldwin smoke-box 
sunerheater, has reached us, 

H. anp C, Grayson, Limited, 21, Water-street, Liverpool.— 


| countryman, Philippe Lebon, but it is admitted that whereas 
| Murdoch’s discovery was made in 1792, Lebon did not discover 


| balloonist, requested three professors of the university of Louvain 


| had the good luck to extract the gas wanted from coal. 


USA middle of November of 1783 the first balloon intlated by coal gas 





Tue Cari ScHENCK Company, Darmstadt.—This is a well got 
/up pamphlet, dealing with the Schenck’s patented conveyor 
for curves and twists. The conveyor is fully described and illus- 
trated, and the pamphlet also contains some testimonials. 

THE Hupson EconomtserR Company, Gloucester House, 2, 
Bishopsgate-street Withvut.—A new catalogue has reached us, 
It deais with the Hudson system of feed-water heating, &c. The 
catalogue is well gut up, and it should prove of interest to steam 
users, 

J. CHRISTOPHER AND Sons, 39, Clerkenwell-road, London, E.C. 
—This is a catalogue dealing with power transmission appliances, 
such as pulleys, shafting, and so forth. It also has reference to 
engineers’ stores and hoisting appliances, The catalogue contains 

| over 160 pages. 

W. H. A. ROBERTSON AND Co., Lynton Works, Bedford.—This 
is a catalogue which has reference to auxiliary rolling mill 
machinery. It is a well got up little publication, and contains 
much information which should prove of interest to those 

| associated with rolling mill work. 


Rainfall yielded. Consumption. 





New Broad-street, London, E.C.—This firm has just issued a 
supplementary catalogue containing illustrations of its latest pro- 
ductions. It gives illustrations of some large gas and steam 
engines, a tin-plate bar mill, electrically driven shears, an air com- 
pressor, a plate straightening machine, Xc. 

Revy PHILLIPS AND Co., Limited, Bridge House, 181, Queen 
Victoria-street, London, E.C,—A sectional catalogue has been 
sent to us which deals with cooking apparatus. We have also 
received two pamphlets. One has reference to the ‘‘ Reliance” 
automatic boiler, and the other deals with the ‘‘ Revy ” patented 
silent boiling nozzle for heating or boiling water or other liquids. 

BABCOCK AND WILCOX, Limited, Oriel House, Farringdon-street, 
London, E.C.—A tasteful little booklet to hand from this company 
has reference to this company’s manufactures. It illustrates the 
various types of Babcock boilers, and gives particulars relating to 
them. It also deals with steel chimneys, feed-water heaters, 
steam and water piping, a gravity bucket conveyor, and cranes of 
the jib and overhead travelling types. 

THE KEY ENGINEERING ComPANy, Limited, 4, Queen Victoria- 
street, Mansion House-buildirgs, E.C.—From this company we 
have received a circular dealing with the Key system of interior 
wiring. The principal feature of the Key system lies in the use of 
special joint-boxes, fitted with terminal blocks, by means of which 
any of the various connections and inter-connections required in 
standard wiring can be mide without the use of a soldering iron, 
and, it is claimed, with much less risk of moisture permeating the 
insulation of the cables. 


HALL AND PICKLES, 64, Port-street, Manchester.—The third 
edition of this company’s catalogue is more than an ordinary 
catalogue, for it deals not only with the properties of individual 
sections, but shows at a glance their values in different com- 
binations and enables a selection to be quickly made of the 
combination best suited for a specific purpose. The tables which 
the catalogue contains have been specially compiled for use by 
architects, engineers, and others associated with the design of 
constructional steel work. Two plates given at the end should 
prove particularly useful. The first shows at a glance the 
strength of girder webs, and the second provides aready means 
of comparing the economy of different types of stanchions 
The catalogue iswell bound, ani it is printed on good paper. 
It constitutes a usefui reference book. 








Ir is claimed in England that William Murdoch was 
the first to extract gas from coal and to apply it for lighting pur- 
poses. The French have put in a claim on behalf of their fellow 


coal gas until three years later. The Belgians, on the other hand, 
have, by the recent researches of M. Boghaert Vache, established 
that 2oal gas was in reality discovered in 1783 by Jean Pierre 
Minckelers, a Belgian physician. It seems to have come about in 
this wise. The Duke of Arenberg, who was an enthusiastic 


to find a gas lighter than hot air and less costly than hydrogen. 
Professor Minckelers was one of the scientists employed, and he 
In the 


ascended from the park of the Castle of Arenberg, at Heverle, 
near Louvain, and this important event has just been com- 
memorated by the commune of Heverle by a balloon festival under 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AN) 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Structural Steel Improved. 

ENGINEERS recently have been placing more orders for 
structural steel, with the result that the position of makers 1s 
improved, Girder plates are quoted £5 15s, to £5 17s. 6d., angles 
£5 10s, to £5 15s., and mild steel engineering bars £6 7s. 6d. to 
£6 17s. 6d. The Patent Shaftand Axletree Company, of Wedn« 
bury, is understood to have secured an order for China, in th: 
tace of severe competition, for 3500 tons of bridgework, which it 
is anticipated will be completed about the end ot September. Sir 
Alfred Hickman, Limited, are credited with the intention of sti)! 
further extending their works by laying down machinery for 
rolling plates and other heavy descriptions of steel. 


Pig Iron Maintained. 


Producers are better placed for work now that quarter! 
contracts have been renewed, and since fuel has a tendency 
towards greater dearness rather than—as usual in the summer 
in an opposite direction, smelters are able to maintain quotation 
somewhat better than recently. At the same time some very low 
figures are occasionally named for Midland brands, such as 45s. or 
45s. 6d. for Derbyshire foundry sorts, and 45s. 9d. for Lincolns 
These rates are probably, however, exceptional. Open market 
quotations continue :—Staffordshire cinder forge, 46s.; part-mine, 
48s, to 49s. 6d.; best all-mine, 80s. to 81s ; cold blast, 110s 
Northamptons, 46s, to 47s.; and Derbyshire, 47s, 6d. to 48s. 6d. 


Galvanised Iron: Increased Exports. 

Although the home demand for galvanised sheets is «juiet, 
the foreign and colonial inquiry is well maintained, and the Associa 
tion quotation is continued at £12 10s. f.0.b. Liverpool for 24 w.g. in 
bundles. Satisfaction is expressed at the way the shipments ar: 
keeping up. The advance from last year to this year has been as 
follows for June:—-From 29,240 tons to 35,563 tons, and fron 
from 192,118 tons to 231,494 tons, and from £2,.682,435 to 
£406,865 to £497,289. The advance for the six months has been 
£3,201,013. The Argentine Republic, Australia, South Africa, 
and Canada have all been purchasing better than last year through 
out June. With reference to the six months, the following are the 
chief increases in quantities :—India, from 47,041 tons to 49,66 
tons; the Argentine Republic, from 34,146 tons to 48,796 tons ; 
and Australia, from 26,984 tons to 39,505 tons. 


Other Descriptions of Manufactured Iron. 

The best bar makers are well engaged, and still uote £8 
with £8 12s, 6d. for Earl Dudiey’s “‘ L.W.R.O.” brand. Merchant 
and common bars are quiet and rates are elastic, the prevailing 
£6 quotation for the former being little more than nominal. 
Plain sheets, singles, are £7 2s. 6d. to £7 5s. For rivet iron 
£6 15s, to £7 is asked ;_ and for gas strip, £6 5s. to £6 7s. 6d. 


Warwickshire Coalowners. 

At a meeting in Birmingham on Tuesday between the 
Warwickshire Coa'owners’ Association (which comprises 15 
collieries) and the representatives of the miners, it was decided to 
refer the current dispute as to ‘‘ snap” time to the Board of 'l'rade 
for arbitration, work to proceed as usual meanwhile, and the men 
to be allowed, as a temporary concession, 20 minutes for ‘‘ snap” 
time instead of the 15 minutes at first proposed. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday, 
Business Still Slow. 

THE attendance on the Iron Exchange on Tuesday was 
rather above the average, but business in pig iron was decidedly 
slow. Indeed, so far as this centre is concerned, the market was 
quite featureless and disappointing, especially to merchants. So 
far as the future is concerned, owing to the fuel question, there is 
absolutely nothing being done ; but for prompt delivery merchants 
were competing strongly for the few orders which were being given 
out. Ascompared with last week, Middlesbrough is about 6d. lower, 
but other English, as well as Scotch, brands show little change. 
Owing to demand on spot for pipe making, Derbyshire iron keeps 
steady. Forge rules in buyers’ favour. 


Finished Iron and Steel. 
There is little change in finished iron or structural steel. 
Foreign billets are dearer, and prices approximate more near!y to 
English than has been the case for a long time. 


Copper, Lead, and Tin. 

Manufactured copper was in quiet inquiry, and the tend- 
ency of prices was of a downward character. Lead: Sheets rather 
lower. Tin: English ingots were about 10s. lower as compared 
with last week. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. tu 53s.; Middles- 
brough open brands, 56s. 9d. to 57s. Scotch: Gartsherrie, 58s ; 
Glengarnock, 57s. 6d.; Eglinton, 56s. 9d. to 57s.; Dalmellington, 
56s. 9d. to 57s., delivered Manchester; West Coast hematite, 
58s,; East Coast ditto, 55s. 6d., both f.o.t. Delivered Heysham : 
Gartsherrie, 56s.; Glengarnock, 55s. 6d.; Eglinton, 54s. 9d. to 
55s.; Dalmellington, 54s, 9d. to 55s. Delivered Preston: Gart- 
sherrie, 57s.; Glengarnock, 56s, 6d.; Eglinton, 55s. 9d. to 56s.; 
Dalmellington, 55s. 9d. to 56s. Finished iron: Bars, £6 10s, ; 
hoops, £7 12s, 6d.; she>ts, £7 15s. to £8. Steel: Bars, £6 5s.; 
Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to 
£7 ; sheets, £7 17s. 6d. to £8; boiler plates, £7 2s. 6d.; plates 
for tank, girder, and bridge work, £6 to £6 5s.; English billets, 
£4 12s. 6d. to £4 17s. 6d.; foreign ditto, £4 10s. to £4 15s.; cold- 
drawn steel, £9 5s. to £9 10s. Copper: Sheets, £71; tough 
ingot, £61 10s. to £62; best selected, £61 10s. to £62 per ton; 
copper tubes, Sid.; brass tubes, 6jd.; condenser, 7jd.; rolled 
brass, 6d.; brass wire, 6}d.; brass turning rods, 6d.; yellow 
metal, 6d. per lb. Sheet lead, £17 123. 6d. per ton. English 
tin ingots, £129 10s, to £130 per ton. 





The Lancashire Coal Trade. 

There was a rather better attendance on the Coal Exchange 
on Tuesday, and speaking generally the tone was rather more 
cheerful in character than has been the case for some time past. 
Probably this is to be attributed to the diminished supplies from 
Yorkshire, Staffordshire, and other centres, owing to the disputes 
prevailing there. Of course, house coal was quiet, but for slack 
and steam coal the demand was better. Prices, however, showed 
no change. 


BARROW-IN-FuRNEss, Thursday. 
Hematites. 

There has again been much inactivity in the hematite iron 
trade this week, and business is not nearly so spirited as it has 
been of late, ‘here has been a shrinkage in prices. Makers are 
quoting nominally 58s. net f.o.b., and warrant iron sellers are 
lower at 56s, 9d. net cash—a drop of 44d. on the week. The 
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indications rather — toa further shrinkage in prices, as some 
of the sources of the demand which has recently been experienced 
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are expected to restrict their order sheets for the supply of metal. 
There is not the trade with makers of steel which was expected 
some time ago, and although a better business has been done of late 
with the Colonies and the Continent, it has not developed into 
a large trade, and it is not expected to do so until there 1s some- 
thiog like a general revival in trade. Stocks of warrant iron have 
shown an increase this week by 500 tons, and there was a similar 
increase in the previous week. Stocks now stand at 13,377 tons. 
it is not improbable that they will soon be further increased, but 
if much tendency in shown in that direction makers will at once 
begin to reduce their output of metal by putting some of their 
furnaces out of blast. There are now 26 furnaces making iron in 
the district, and they are producing a large yield of metal. 
Special hematites are in good demand, and ferro-manganese hasa 
steady sale, but spiegeleisen is quiet. Iron ore is in small demand 
at 17s., 13s. 6d., and 11s. for best, medium, and ordinary classes 
net at mines. There is not much activity at native mines, 
Foreign ores are coming in more slowly. 


Steel. 

There is not a brisk trade being done in steel, and makers 
are apprehensive they will not be liable to maintain even the 
somewhat restricted output of metal which they have produced 
during the past few months. Rails are quieter. Merchant steel 
is in small demand, and ship plates are not being inquired for. 


Shipbuilding and Engineering. 
There is nothing new in shipbuilding, except as regards 
the airship which is being built at Barrow for the Admiralty, as to 
which great secrecy is being observed. 


Shipping and Coal. 

The shipping trade is again quiet. The exports of iron 
and steel this week from West Coast ports have amounted to 
13,495 tons—iron 4290 tons, and steel 8205 tons—as against 
17,386 tons for the corresponding period of last year, a decrease of 
3893 tons. For the year to date the shipments aggregate at 
$21,932 tons, against 278,007 tons in the «orresponding period of 
last year, an increase of 43,925 tons. ‘There is less being done in 
coal and coke and prices are a shade easier. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
The Pit Lads’ Dispute. 


SINCE our last report settlements have been effected in 
some instances, and several others are to be referred to arbitration. 
The situation, however, still continues, at the time of writing, 
sumewhat uncertain and disturbed. There have, in fact, been 
settlements and unsettlements, owing to the lads changing their 
minds. A considerable number are still out, possibly owing in 
part to the fine weather and the disposition at this time of the 
year to make holiday. Otherwise, so far as the men are concerned, 
the Eight Hours Act is being worked with very little friction, both 
enployers and employed being desirous of giving the new statute 
a thoroughly fair trial. 


House and Steam Coal. 

The present spell of warm weather, combined with the 
holiday season, is rather thinning the orders for domestic fuel. 
Orders from London are not quite so numerous, and a similar 
condition prevails locally. No change, however, has taken place 
in prices, which remain at 11s. 6d. to 13s. per ton, at pit, for best 
Barnsley ; secondary sorts, from 10s. to 11s. per ton at pit. Steam 
coal continues in very fair request, as is usual at this season of the 
year for the shipping trade, the demand being accentuated owing 
to the stoppage caused in several directions by the pit lads. 
Business done in the open market is generally at 9. per ton, which 
is 6d. per ton above the contract rate. 


Small Coal and Coke. 


The demand for small coal is quite equal to the output. 
For qualities used in the cotton and woollea Jocalities the request 
continues firm, and prices remain at 4s. 6d. to 5s. 6d. per ton. Of 
coking smalls there is a decided scarcity, as many of the idle pits 
have coke ovens, and supplies sufficient to keep them going have 
been somewhat difficult to get. Prices are from 3s. 6d. to 4s. 6d. 
per ton. Coke fairly well called for. Best washed, 10s. 6d. to 
lls, per ton ; unwashed, 10s, to 10s. 6d. per ton. 


The Iron Market. 

Stock-taking operations are still being carried on at the 
local works, and business consequently is very quiet. The demand 
for hematites is, if anything, a little weaker, but no alteration 
has been made in official quotations, nor in those for Lincolnshire 
and Derbyshire iron. A few contracts are being renewed as they 
fall out, but otherwise markets remain flat. Quotations :— 
Hematites, West Coast, 68s. to 69s. per ton; East Coast, 64s. to 
65s. per ton, both less 24 per cent., delivered in Sheffield and 
Rotherham. Lincolnshire, No, 3 foundry, 50s. per ton; No. 4 
foundry, 49s. per ton; No. 4 forge, 49s. per ton; No. 5 forge, 
mottled and white, 49s, per ton ; basic, 50s. 6d. per ton. Derby- 
shire, No. 3 foundry, 50s. per ton; No. 4 forge, 49s. per ton. 
Both Lincolnshire and Derbyshire iron net, delivered in Sheffield 
and Rotherham. The Derby and district iron trades remain as 
previously reported. The Staveley Coal and Iron Company, 
Limited, have booked an order for 6000 tons of castings for the 
Lincoln new waterworks scheme, 


Bar Iron, Hoops, and Sheets. 


Position and quotations unchanged. Bars, £6 10s. per 
ton ; hoops, £7 10s. per ton ; sheets, £8 10s, per ton. 


Steel and other Industries. 

More small orders for steel are being received at the pre- 
sent time than have been current for the past few weeks. These 
apply to the steel manufactures generally, and are more particu- 
larly in respect of small forgings and railway purposes, For the 
United States the call for high-speed steel formerly noted, is 
maintained. The home demand is not likely to get very active 
until the engineering establishments of the country are better 
employed. The steel manufacturers are anticipating greater 
activity a little later on. There is more business in files, both on 
foreign and home account. In circular saws steel for agricultural 
engineering works, and other kindred purposes, a fairly good 
business continues to be done. We cannot hear of any change 
for the better in the important department of marine material. 
It is not expected that there will be any decided change until the 
season is much further advanced. 


Sheffield and the Check Weighing Bill. 

At a meeting of the Council of the Sheffield Chamber of 
Commerce, held on the 12th inst., the president, Mr. A. J. Hobson, 
reported as to the deputation appointed to wait upon the Home 
Secretary on the subject of the Check Weighing Bill. He 
attended as representing the Sheffield Chamber of Commerce, and 
Mr. W. F. Beardshaw on behalf of the Iron Trade Association. 
It, was decided that a memorial setting forth the views of the 
Chamber should be prepared and sent to the Home Secretary, 
after being submitted to the special committee of the Chamber 
appointed to consider the Bill, Copies of the memorial are to be 
sent to all the local members of Parliament. 


Cammell, Laird and Co., Limited. 


. ,. , A. meeting of the shareholders of Cammell, Laird and Co., 
Linited, Cyclops Works, Sheffield, was held on the 12th inst., 








Colonel Sidebottom presided. Two resolutions were submitted. 
Tho first was:—‘‘That the scheme for the transfer to a new 
company of the businesses of the Workingto1 Iron Company, 
Limited, the Harrington Iron and Coal Company, Limited, and 
the Moss Bay Hematite Iron and Steel Company, Limited, and 
the Cumberland properties of Cammell, Laird and Co,, Limited, of 
which printed copies have been sent to the shareholders, and of 
which another copy has, for the purpose of identification, been 
signed by the chairman of this meeting, be, and the same is hereby 
approved.” The second resolution authorised the directors of 
Cammell, Laird and Co., Limited, to enter into any agree- 
ments necessary to carry the said scheme into effect. Both 
resolutions were carried unanimously without discussion. Meet- 
ings of the 4 per cent. debenture-holders, and of the 44 and 5 per 
cent. debenture stockholders were subsequently held, and the 
—— submitted at all these meetings were also unanimously 
carried, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron. 

A SLIGHT improvement in business was reported early 
this week, but has hardly been maintained. However, it is re- 
markable that prices are so well maintained in the face of adverse 
statistics, especially those relating to the stocks. It is evident 
that warrants are held in very strong hands, for the actual trade 
that is being done would not keep No. 3 up at so high a figure as 
48s. There is another unsatisfactory feature, and that is the 
trouble in the Scotch coal trade, for a general strike must cause a 
stoppage of the foundries, and they will then need little Cleveland 
iron. Scotland is the best customer for the produce of the Cleve- 
land ironmasters, and if the consumers there cease to require it 
prices can hardly be kept up, for in the present state of trade it 
will be practically impossible to find other markets for the iron. 
In that case some of the Cleveland furnaces will have to be blown 
out. The outlook is not good, and there does not seem to be 
much probability of an early improvement. Some of the makers 
on Tuesday advanced their quotations for prompt f.o.b. deliveries 
of No. 3 Cleveland G.M.B. pig iron to 48s. 3d. per ton, but the 
rates have fallen back to 48s, No. lis at 50s. 6d., No. 4 foundry 
at 47s., No. 4 forge at 46s. 9d., and mottled and white at 46s. 3d. 
for early delivery, and 6d. per ton more is asked for delivery up to 
the end of September. 


Hematite Pig Iron. 

Makers of hematite pig iron in this district give rather 
gloomy accounts of their business, and it must be acknowledged 
that the position for them is a very unsatisfactory one ; indeed, 
they feel the depression probably more than those engaged in any 
other branch of the iron and steel trades. It can quite well be 
believed that the business is an unremunerative one, for hematite 
iron is low in price, while the cost of materials is high in compari- 
son, and the latter will continue dear as long as the demand is 
maintained. Jt will soon become necessary to blow some of the 
furnaces out, especially as too much seems to be made, Although 
the surplus is not going into the public stores, there is no doubt 
that iron is accumulating in makers’ hands, and they are not likely 
to go on long producing iron at a loss to put into stock. A 
reduced output of pig iron would tend to cheapen the cost both of 
ore and coke, and that is what is urgently wanted, as the price of 
pig iron itself cannot be advanced. Mixed numbers of East Coast 
hematite pig iron have been sold this week for prompt delivery at 
54s. 9d. per ton, which is about the lowest price this year, but the 
general quotation is kept at 55s., with 55s. 6d. for autumn delivery. 
For Rubio ore the price is maintained at 16s. 3d.:per ton c.i.f. 
Middlesbrough, but there is very little buying, and the quotation 
is practically a nominal one. Coke is rather dearer, there being 
no longer any surplus make, and the stocks at the vollieries have 
been cleared off. Furnace coke is at 15s. 6d. to 16s. per ton 
delivered equal to Middlesbrough. 


Exports and Stock of Pig Iron. 

The shipments of pig iron from the Cleveland district are 
poor, especially to the Continent of Europe; they are short of 
expectations, though this is a period of the year when the exports 
of pig iron are generally quiet. Up to 14th they reached 41,769 
tons, as compared with 51,602 tons last month, 51,259 tons in July 
last year, and 59,199 tons in July, 1907, all to 14th. Connal’s 
stock of Cleveland pig iron continues to increase, and it is some- 
what surprising that in the circumstances the prices of Cleveland 
pig iron are held up so well. There are nearly 200,000 tons more 
Cleveland iron in the public stores than was the case a year ago, 
and this is not a season when we may look for any material 
reduction. A year ago under 48,000 tons of Cleveland pig iron 
were held by Connal’s, on Wednesday last the quantity was 
244,796 tons, and the increase this month has been 6914 tons. 
The stock consisted of 239,911 tons of No. 3; 4450 tons of No. 4 
foundry ; and 435 tons of other Cleveland pig iron not deliverable 
as standard. 


Middlesbrough’s Trade. 


The statistical report of the Middlesbrough Chamber of 
Commerce states that at June 30th there were fifty-three blast 
furnaces in operation at that port, or five fewer than at the end of 
the second quarter of last year, and that the estimated output of 
pig iron for last quarter was 527,000 tons, or 43,000 tons less than 
in the second quarter of 108, but that was more than the market 
required, seeing that 42,569 tons were added to the stock of 
Cleveland pig iron at Connal’s, and it is believed that the makers 
also considerably increased their stocks. Altogether during the 
last half-year 101,568 tons of pig iron have been added to Connal’s 
store, the increase being 74 per cent. The shipments of pig iron 
during the first half of this year from the port reached only 
505,727 tons, against 631,259 tons in the first half of last year, and 
856,243 tons in the first half of 1907, the last being the largest of 
any half-year on record. The exports of steel, however, showed a 
considerable increase, whereas those of manufactured iron declined. 
The shipbuilding returns were worse than those of the correspond- 
ing period of last year, notwithstanding that then the strikes at 
the shipyards were in progress. Exports of ground basic slag and 
salt showed substantial increases. A good deal of sulphate of 
ammonia, which is a by-product of the coke manufacture in this 
district, is being sent away, chiefly to the Continent. 


Cleveland Miners’ Wages. 

The owners of the Cleveland ironstone mines have claimed 
a reduction of 23 per cent. in the wages of the miners, and the 
men will give their answer in a few days. This is a natural 
result of the decline in the realised price of No. 3 Cleveland pig 
iron, which has brought the blast furnacemen’s wages down 1} per 
cent. The new Miners Eight Hours Act has adversely affected 
the working hours of the Cleveland miners on the Saturdays. 
The Home-otiice has, however, undertaken to introduce a short 
Bill to amend the Act in the interests of the Cleveland ironstone 
mining industry. 


Manufactured Iron and Steel. 

Business is very slow in nearly all branches of the finished 
iron and steel trades, and the majority of the firms cannot keep 
their mills fully occupied. More especially is this so among the 
plate, angle, and bar makers ; but no alterations in quotations are 
to be recorded. Steel ship plates are at £5 15s.; steel boiler 
plates, £6 15s.; iron ship plates, £6; steel ship angles, £5 7s, 6d.; 
iron ship angles, £6 1lbds,; packing iron and steel, £5 5s.; steel 
hoops, £6 10s.; steel strip, £6 7s. 6d.; steel sheets, £7 7s. 6d. ; all 
less 24 per cent. f.o.t. Galvanised and corrugated iron or steel 





sheets are in fair request at £12 10s, per ton, less 4 per cent. f.o b. 
24 gauge in bundles, The rail mills are fairly well occupied, but 
have found buyers lately very backward about giving out specifi- 
cations, The quotations for heavy steel rails are about £5 5s. per 
ton net f.o.b. It has been announced that the wages of the steel 
millmen at Consett and other steel works which work to the same 
sliding scale will remain the same for the current quarter as they 
have been in the past, there having been not enough change in 
the realised price of stee] plates in the last quarter to justify any 
change. 


Shipbuilding. 

Trade continues disappointing in the shipbuilding 
industry, and the improvement which a short time ago seemed 
likely to be experienced has not materialised. Prices of new 
vessels are low enough—too low, indeed, todo more than cover the 
expenses, but shipowners are slow about giving out further orders, 
chiefly because the outlook is so bad in regard to freights, the 
rates being almost the lowest on record. It is reported that 
Messrs, Swan, Hunter and Wigham Richardson, of Wallsend, have 
secured the order for the construction of the big floatiag dock 
which the Admiralty have decided to put in Jarrow Slake for the 
accommodation of British war vessels. The order, however, is not 
yet booked, but it is believed that it will be given to the firm 





; named. The dock will be placed at the east side of Jarrow Slake, 
| and there will be provided facilities for removing the structure to 
other parts of the river in case of emergency. Among the orders 
that have just been booked may be cited two by Messrs. Robert 
Thompson and Son, Southwick—one a steamer of 2600 tons dead- 
| weight, and the other of 5100 tons—.he engines for both to be 
supplied by Messrs. Blair and Co., of Stockton. Sir Raylton 
Dixon and Co., Middlesbrough, have also booked orders for two 
large cargo boats, and Irvine’s Shipbuilding Company, West 
Hartlepool, are to build a cargo steamer of 6350 tons for Messrs. 
Millburn and Lund, of Whitby. It is reported that the contract 
for the last named works out at £5 5s. per ton. 


Coal and Coke. 

The trouble in the Scotch coal trade is causing more 
activity in the coal and coke business of this district, and has 
already brought about a sharp rise in steam coal prices, best 
qualities having gone up again to 13s. per ton, f.o.b.; seconds to 
lls.; and smalls to from 5s. 6d. to 6s. 6d., according to quality. 
3unkers are dearer, 9s. 9d. to 10s. 3d. being now quoted. Coke is 
firmer, the stocks at the collieries having been cleared off, and the 
price of furnace coke has been raised to 15s. 6d. per ton, delivered 
equal to Middlesbrough, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Mining Labour Crisis. 

CONFERENCES with the object of averting a strike in the 
Scottish coal trade have been unsuccessful, and the coalmasters 
issued notices intimating a reduction of wages to take effect 
from 26th current, while the miners have given intimation that 
they will cease working from that date. The number of workmen 
affected is given as from 80,000 to 90,000 employed at the collieries ; 
but should the strike occur, of which at present there is every 
likelihood, a scarcity of coal is certain to lead to a great amount 
of additional enforced unemployment, aggravating the depression 
already existing in many quarters, and entailing much privation 
on the community. The question involved is not merely that the 
colliers are contending for a minimum wage of not less than 6s. 
per day, which the reduction now sought by the coalmasters would 
reduce to 5s. 6d., but the men seek to alter the basis and scone of 
the sliding scale in such a way as to render much more difficult 
the problem of working’ the collieries profitably. The dispute has 
occurred at the beginning of the annual trade holidays, and has 
caused less excitement on that account, but it has already thrown 
the iron and other markets into a state of collapse, and arrested 
any improvement that was being experienced in trade. 


The Iron Market. 

In former times a crisis like that which has occurred in 
the coal trade has generally had an exciting effect on the pig iron 
market, but on the present occasion speculative interests in 
warrants are of small account, and the market has been extremely 
dull, with no business whatever being done at some of its meetings. 
Since last report Cleveland warrants have changed hands in small 
quantities from 48s. 34d. to 47s. 1ld. cash, 483. Ojd. for delivery 
in seven days, 48s, 2d. one month, and 48s, 7d. tu 483s, 9d. three 
months, 


Scotch Makers’ Pig Iron. 

There has been a quieter business in Scotch makers’ iron. 
The home demand has been curtailed because of the trade holi- 
days, and the foreign shipments and takings on English account 
are on a moderate scale. Prices do not show much altera- 
tion. Monkland, No. 1, is quoted at Glasgow, 55s. 6d.; No. 3, 
53s. 6d. ; Carnbroe, No. 1, 57s. 6d.; No. 3, 54s.; Clyde, No. 1, 
60s.; No. 3, 54s.; Gartsherrie, No. 1, 60s. 6d.; No. 3, 54s. 6d.; 
Calder, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Summerlee and Lang- 
loan, Nos. 1, 6ls.; Nos. 3, 56s.; Coltness, No. 1, 88s.; No. 3, 
56s.; Glengarnock, at Ardrossan, No. 1, 58s. 6d.; No. 3, 533. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 553. 6d.; No. 3, 53s. 6d.; 
Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Shotts, 
at Leith, No. 1, 60s. 6d.; No. 3, 55s. 6d.; Uarron, at Grange- 
mouth, No. 1, 63s.; No. 3, f6s. per ton. There are 82 furnaces 
in blast in S:otland, compared with 74 at this time last year, and 
of the total 40 are making ordinary, 37 hematite, and 5 basic iron. 
It is understood that because of holidays a number of furnaces 
may go on slack blast, but if the colliers’ strike takes place and is 
of any continuance a proportion of the furnaces is likely to be 
damped out altogether. 





Hematite Pig Iron. 

Since last report one furnace has been taken off hematite 
iron, and there are now 37 producing that quality of iron, com- 
| pared with 38 in the preceding week and 40 at this time last 
year. Merchants have reduced the price 6d. per ton, and now 
quote 57s.- for Scotch hematite, delivered at the West of 
Scotland steel works. Cumberiand warrants are quoted 5ts. 7}d., 
without business being recorded. The requirements of steel 
makers will now be considerably reduced owing to holidays. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the 
past week amounted to 4988 tons, being 1293 tons more than in 
the corresponding week of 1908. The arrivals at Grangemouth 
of pig iron from Cleveland and district were 7503 tons, being 1403 
more than in the same week of last year. There is a prospect 
of both exports and imports of pig iron being materially 
reduced by the labour troubles to which reference has already 
been made. 


Finished Iron and Steel. 

The makers of finished iron were busy in the early part of 
the week at several of the works finishing up orders, but the 
current demand is quiet. There has been a little more business in 
steel. One or two fair orders for shipbuilding material are 
reported to have been secured, and there has also been a little 
more life in miscellaneous goods. Comparatively few of the 
orders coming to hand are of a pressing description, Inquiries 
from abroad have been somewhat more encouraging. 
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The Coal Trade. 

The coal shipments in the western district of Scotland 
show a considerable decrease, while an increase has occurred at 
East Coast ports, where there is a greater amount of contract 
business in hand, and shippers are accordingly anxious to get 
away as much coal as possible in case of there being a reduced 
supply later, if the colliers go on strike. {[n the Glasgow market 
there has been comparatively little excitement so far, there being 
a reduced demand for manufacturing purposes on account of the 
annual trade holidays, which have just commenced, and are likely 
to continue till the end of the month. ‘lhere has been no scarcity 
of coal. In some districts the colliers are taking the advice of 
their leaders and continuing at work during the usual holiday 
time, postponing their holiday until near the end of themonth, when 
their strike notices will expire. At Glasgow Harbour the shipping 
prices of coal are nominally unchanged. In some districts in and 
prices have begun to advance, the increases mentioned running 
from 6d. to 1s. 8d. per toa. These increases are the result of the 
anxiety of some manufacturers, chiefly in the soft goods trades, 
desiring to be insured against a stoppage of their works from a 
scarcity of coal. There is, of course, some hope that the calamity 
of a general strike may yet be averted. The mining community 
has not yet quite forgotten the awful distress that attended the 
last great strike in 1894, which continued for nearly four months. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Coal Trade. 
Ir is an interesting fact, that in some parts of the district 
the arrangement of terms and resumption of work at the coal 
mines has been followed by steadier trade. For instance, in the 
non-associated district of colliers it was but an ordinary feature 
to have a week of three or four days, but since the settlement 
regular work has been the rule. A belief evidently exists in the 
existence of a better understanding between employers and work- 
men. Last week it was noticed that the continuance of labour 
troubles, and the Scotch difficulty, had a tendency to keep up 
quotations, and now the August holidays in front are likely to 
strengthen this. Bituminous coals remain steady. Pitwood clings 
to 19s, and may be higher. 


Latest Coal Prices, Cardiff. 

The tendency of the coal trade is distinctly upwards. 
Best Admiralty have been well booked up to the middle of August, 
and 17s. has been an ordinary figure. The recovery in prices after 
the stagnation of June has been decided, and it is not unlikely but 
that higher prices will prevail. Latest prices :—Best Cardiff 
steam c.al, 163. 6d. to 17s ; seconds, lis. 6d. to 16s.; ordinary 
large steam, 14s. 6d. to 15s.; drys, best, 15s. 6d. tol6s.; ordinary, 
13s. 6d. to l4s.; best Monmouthshire black vein, 14s. 6d. to 
14s, 9d.; Western Valleys, 14s. to 14s. 3d.; Eastern Valleys, 
best, 13s. 6d. to 13s. 9d.; other classes, 123. 6d. to 13s.; best 
house coal, 17s. 6d. to 18s.; other sorts, 14s. 6d. to 16s. 6d.; 
No. 3 Rhondda, 17s. 9d. to 18s. 3d.; through, 13s. 6d. to 14s.; 
No. 3 smalls, 93. 6d. to 103.; No. 2 Rhondda, large, 12s. 9d. to 
13s.; through, 10s. to 10s. 6d.; smalls, 8s. 9d. to 9s.; best washed 
nuts, I4s. to 15s.; seconds, 13s. to 13s. 6d.; best washed peas, 
12s. 6d to 13s ; seconds, lls. to 12s.; best small steam, 9s. to 
9s. 6d.; seconds, 7s. 6d. to 8s.; other smalls, including drys, 
63. 6d. to7s. Patent fuel, 14s. 6d. to 14s. 9d. Coke: Ordinary 
foundry, l7s. 6d. to 20s. 6d.; special foundry, 24s. to 26s.; fur- 
nace, 15s. 6d. to 16s. 6d. Pitwood, 203. to 20s, 3d. 


Newport, Mon., Coals. 

Few authorities expected the firm tone which has begun 
to prevail, and, if this should continue, better prices are certain. 
August bookings are becoming common. Mid-week figures were: 
—Bast black vein, 14s. 3d. to 14s 6d.; Western Valleys, 14s. to 
l4s. 3d.; Eastern steam, 12s. 9d. to 13s. 3d.; other sorts, 12s. to 
12s, 6d.; smalls, best, 8s. 9d. to 9s.; seconds, 8s. to 8s, 3d.; in- 
feriors, 7s. to 7s. 6d.; through, lls. 3d to 11s. 6d.; other sorts, 
10s. 3d. to 10s. 6d.; nut coals, best washed, 12s. 6d. to 13s.; other 
sorts, lls. 9d. to 12s.; smithy coals, lls. to 11s. 3d.; house coal, 
best, lds. to 15s. 3d.; seconds, 14s. to 14s. 3d. Patent fuel, 14s. 9d. 
to 15s. Pitwood, 19s 6d. to 20s, Coke: Furnace, 16s. to 16s. 6d.; 
foundry, 19s. to 19s. 6d. 


Swansea Coal: Anthracite. 

Little forward movement took place this week ; if any- 
thing, a slightly easier price occurred with large coals; machine 
coals firmer ; all kinds well maintained. Latest:—Large hand- 
picked malting, 23s. to 24s. 6d. net; seconds, 21s. to 22s. net; 
Swansea Valley big vein, 19s. to 20s.,less 24; red vein, 12s. 6d. to 
13s., less 24 ; machine-made cobbles, 22s, 3d. to 23s. net ; French 
nuts, 24s, to 25s. net; German nuts, 24s. to 25s. net ; beans, 18s. 
to 193s, net ; screened beans, 10s. to 11s. net ; machine-made peas, 
12s, to 13s. net; rubbly culm, 5s. 3d. to 5s. 6d., less 24; duff, 
3s. to 3s. 3d. net. Other coals: Best large steam, 16s. 6d. 
to 17s. 3d., less 24; seconds, 153. to 153. 6d., less 24; 
ordinary large, 12s, 6d. to 13s. 6d., less 24; through bunkers, 
10s. 6d. to 1ls., less 24; small, according to quality, 7s. 6d. to 
9s, 6d., less 25. Bituminous: No. 3 Rhondda, 17s. 9d. to 
18s, 6d., less 25 ; small, 9s, 9d. to 10s, 6d., less 24. Patent fuel, 
13s. 9d. to lds. 3d., less 2}. 


Swansea Industries. 

The ending of the great dock undertaking at Swansea 
adds considerably to the interest attached to the present state of 
Swansea trade. At the harbour meeting on Wednesday this was 
given with force by Lord Glantawe in seconding the adoption of 
the Finance Committee’s minutes. In doing so he gave some 
gratifying details, commenting in particular upon the large 
increase that was taking place in tin-plate shipments. Holland, he 
said, had become a recognised customer, and had shipped 740 tons 
in excess of last year. Roumania, which had become one of their 
best customers, took 2000 tons more, and the Straits Settlements 
took 1000 tons, as against no shipments in the corresponding 
month. The shipments to China had more than doubled. Japan 
took 2100 tons more, Brazil 900 tons more, and even the United 
States 522 tons more. The total increase, 144 per cent., spoke 
very well indeed, especially with regard to an industry which vas 
said to be in a dying condition a few years ago. It was encourag- 
ing to observe, he continued, that they were on the eve of better 
prospects in trade. The American accounts showed that prospects 
were generally good, the weather good, and it was supposed that 
the shipments from there would be largely in excess of those of last 
year. 


Working by Naked Lights. 

Mr. Martin, Inspector of Mines for the Southern District, 
has issued his report up to December, 1908, commenting on the 
Blaenavon colliery explosion, by which three lives were lost, and 
pointing out the necessity of adoption where the irregularity con- 
tinues. He has now had notice of the adoption of the lamp in the 
Varteg deep black vein collieries. 


Inspection or Pits. 

He does not think that the miners who are detailed for 
the examination of pits give sufficient attention to the timbering. 
He thinks that the systematic attention to the practice on the 
Continent is well deserving of attention both by employers and 
men. He distinctly advocates the manner in which the examina- 
tion is carried out in the eastern part of Monmouthshire, 
where the whole mine is examined ia one day. Two men having 


of which day they are to examine until told on demanding their 
lamps at the lamp cabin, as the check weigher decides it without 
giving them any warning. One of them in each district is changed 
each time, so that continuity with the previous examination is 
maintained. The same man, therefore, makes two examinations, 
and in this way a more reliable result is attained than by two men 
going round day after day for a week or ten days. 


Iron and Steel. 

There is no change in the character of trade, and even 
the renewals which at one time seemed on the increase have 
lessened in volume. At Dowlais there was a reduced make owing 
to the need for urgent repairs at the Bessemer department. The 
furnaces stopped at six on Friday morning and the mills at six 
were compelled to inaction. Steel rails and sleepers will very 
likely resume a fuller make. Blaenavon imported nearly 3000 tons 
iron ore this week ; 750 tons pig came from Middlesbrough, and 
1700 tons steel from Bruges. Iron ore continues at lds. tid. to 
lis. 9d. Latest prices: Pig iron, mixed numbers, 56s. 7d. for 
cash and month; Welsh hematite, 60s. to 61s. td. c.if.; East 
Coast hematite, 59s. to 60s. 6d. c.i.f.; steel bars, £4 8s. 9d. to 
£4 10s., Siemens and Bessemer. Other quotations: Copper, 
£58 1s. 3d. cash, £58 17s. 6d. three months; lead, £13 1s. 3d.; 
spelter, £12 18s, 9d.; silver, 232d. per oz. 


Tin-plate, 

Trade continues brisk. Nearly 100,000 boxes were 
received from the mills last week. A good demand exists for tin- 
plates. Large orders expected from the United States next 
month. The new plant, which it has taken two years to lay down 
at the Midland Tin-plate Works, Morriston, is now complete, 
and in a short time four mi Is will be in operation. The new sheet 
mills at the Upper Forest Works are within a couple of months of 
being finished, and are regarded as among the best works in 
Wales. Men are now agitating for abolition of Sunday work. 
Latest prices :—Ordinary Bessemer and Siemens, lls, 104d.; C.A. 
roofing sheets, £8 5s. to £8 7s. 6d.; big sheets for galvanising, 
£8 7s. 6d. to £8 10s.; finished black plate, £9 5s.; galvanised 
sheets, 24 g., £12 10s.; block tin, £130 17s. 6d. 


Direct Labour Defeated at Cardiff. 

Cardiff, on the eve of the construction of the fourth 
reservoir at the Beacons, has had an interesting discussion and 
conflict in the Council. The Waterworks Committee recommended 
that the Council themselves should construct the new reservoir. 
In the discussion that followed forcible arguments were used both 
in favour and against by several members of unquestioned ability. 
The adverse motion which was carried was that the report and 
recommendation be referred back to the committee, with the 
recommendation that the work should be carried out by contract, 
and that estimates be advertised for. It was argued for the 
construction of the reservoir by direct labour, that in the construc- 
tion of two other reservoirs the contractors came to grief over the 
matter. To this it was added that tenders be obtained from 
reputable firms, with an estimate from the waterworks engineer 
for the consideration of the Council. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


From Rheinland-Westphalia. 

THE position all round is the same as before, quietne:s 
prevailing in all the principal departments. Pig iron remains iu 
fairly good request, but sales are not extensive. Latest accounts 
from the Diisseldorf ‘Change report quotations for crude iron to 
bave been reduced as follows:—Spiegeleisepn, M.1 p.t. ; irun 
for steel making, M.3 pt.; German Bessemer, M. 3 p.t. ; 
Luxemburg forge pig and German foundry pig, M. 1 p.t. 
The production in pig iron is statistically shown to have 
been higher this year than in the year before, but this does 
not indicate a general improvement in demand, a large part of the 
production having been stored. When in 1908 the Pig Iron Con- 
vention was dissolved, a number of consumers began to purchase 
freely at the strongly reduced quotations, and many sales are said 
to have reached up to the end of the present year, and in June 
some orders for foundry pig have been placed for 1910 already, 
also at the low rates at present prevailing. Makers of pig iron 
appear to have given up all hope of a re-forming of the Pig Iron 
Syndicate, and are trying to find a market for their outpus at 
almost any price. The blast furnace works of the Siegerland are 
reported to have got a large order for 10,000 tons of spiegel- 
eisen for America, to be delivered in the last quarter of this 
year. This is the first large order since the American crisis. 
Inguiry and demand in the German finished iron industry have 
been moderately active. Here and there manufacturers have tried 
to realise better prices, refusing to do forward business at the 
present low rates, but competition is far too strong to allowa 
number of smaller mills to influence the condition of prices, 
Though bars have been in good demand, most of the fresh orders 
have been booked at M.95 and M. 100 p.t., free Rhenish- 
Westphalian works, while in South Germany M. 90 to M. 92 p.t. 
is taken. The wire industry is reported in a favourable condition. 
Steel wire for home consumption is quoted M. 127.50 to M.130 p.t. 
The Convention of Prices for Wire and Wire Nails is going to be 
turned into a syndicate shortly. A fair amount of business exists 
in the plate trade. 


Production of Pig Iron in Germany. 

According to statistical accounts given by the Union of 
German Iron and Steel Masters, output of pig iron in Germany, 
including Luxemburg, was for June of this year 1,067,421 t., 
as against 1,090,467 t. in May, 1909, and as against 956,425 t. in 
June, 1908. Production in the different sorts of pig 1ron was as 
follows :—Foundry pig, 219,259 t., as compared with 167,562 t. in 
June, 19.8; Bessemer, 28,602 t., as against 29,787 t; basic, 
685,657 t., as against 626,643 t.; steel and spiegeleisen, 75.765 t., 
as against 75,633 t.; forge pig, 58,138 t., as against 56,800 t. in 
June, 1908, Output from Germany to June of present year was 
6,252,489 t., as against 6,049,721 t. for the corresponding period 
the year before. 


Coal and Coke in Germany. 

No change worth noting has taken place on the Rhenish- 
Westphalian coal market, but the tone generally was more firm 
than previously. Shipments in coal to South Germany, as well as 
to Holland, have been satisfactory. On the Silesian coal market 
some large contracts were booked last week. ‘The tone generally 
is healthy and firm. 


Dulness in Austria-Hungary. 

Very few orders come in, and Government work is 
searce. To assist the Hungarian shops, contracts for sixty-two 
locomotives of different types have been granted by the Hungarian 
State Railways to the Government factories. In coal a steady 
business is being done and deliveries have continued regular. The 
Town Council of Teplitz has resolved to effect a reduction in the 
railway tariffs for brown coal from Bohemia to Vienna. 


Fluctuating Tendency in Belgium. 

Owing to a decrease in orders, the position of prices in 
Belgium has become weak, and a further easing down can be 
noticed. Firm rates are quite an exception. The merchant iron 





competition increases, causing quotations to weaken. Sheets are 
more neglected than heavy plates. Export rates for plates are 
£4 19s. to £5 1s. for export, while for inland contracts 130f, to 
140f. p.t. are quoted, which is equal to an average decrease of 
2.50f. p.t. against last month. Foreign trade in bars is extremely 
depressed ; girders meet with tolerably good demand on hone 
account, while little is done for abroad. With regard to the pig 
iron market, more firmness can be perceived of late. Foundry pig 
and basic show much stiffness at 68f. and 67.50f. p.t., while the 
prices for forge pig have been easier than last month. There is 
next to no demand for scrap iron. Coal sells moderate!y well, and 
the current rates are willingly paid. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 8th. 


THE building of another structural steel mill is projected to be 
undertaken at South Buffalo, New York, on Lake Erie. Main 
building 400ft. by 200ft. ; capacity 40,000 tons a year. Ths 
demand for structural material has been quite heavy all through 
the spring months. June was the best month on record, the busi 
ness amounting to 150,000 tons. Although prices are fractionally 
higher since June 30th, except in case of options, orders have been 
flowing in and mills are now in better shape for orders than for 
almost two years. One source of demand that stimulates produ 
tion is bridge building for railroads. A vast amount of work was 
postponed for various reasons. It is now coming forward. It is 
probable that much new work will be taken at old figures. ‘I'h: 
tariff schedule relating to steel has been so manipulated that 
there will be no reduction in duties and no possibility of any 
increase in importations, Final conferences will be held in a few 
days, and if the present monopoly rate is not upset by the House 
Committee the steel manufacturers can defy competition from 
abroad, even if it ever did hurt them. Large purchases of raw 
material continue to be made for steel manufacture. The southern 
pig iron furnaces have sold up their output for three months at 
least, some further. Prices have hardened enough to encourage 
some northern furnace companies whose sales have been interfered 
witb by vigorous southern competition. The rail mills also have 
beg:in to book large orders for fall delivery. Car builders have 
secured large orders within ten days for steel cars, and their 
inquiries are now in the market for large lots of plates and bars. 
The car-building industry is perhaps the most active one, and 
railroad companies are re-equipping their lines with most substan 
tial cars and of large capacity. The recent heavy exports of 
copper have placed the copper market in a good condition. This 
condition, however, can be maintained only by a continued heavy 
European and Asiatic demand. Production is continued on a 
large scale. No local improvement is expected for a few weeks, as 
domestic consumers ordinarily are not large purchasers during 
July and August. ‘Tin arrivals for the past week have been 
light, but there are large stocks afloat. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Weare informed that, by mutual agreement, the firm of Burnham, 
Williams and Co., of Philadelphia, has been dissolved, as of this 
date, and that its entire property and interests in the locomotive 
business have been sold to the Baldwin Locomotive Works. 

Mr. JAMES TURNBULL, of 3, New-street, Birmingham, has been 
appointed by the ‘‘ Auto” Recorder Company, Limited, Kent- 
street Works, Leicester, its agent in the Birmingham district for 
the sale of its ‘‘ Auto” CO, recorder for boiler flue gases. 

At the Wirral and Birkenhead Show held on the 13th, 14th, 
and 15th inst., Blackstone and Co., Limited., of Stamford, were 
awarded a gold medal for their new crude oil engine in class A 
for the best engine in the show. Their light type portable vil 
evgine gained the silver medal in the same class. ‘I'hey were also 
successful in winning a gold medal offered for the best new imple- 
ment in the show, with their new patented side delivery rake, and 
an improved type of their swath turner was awarded a first prize 
silver medal. 














Contracts.—Lobnitz and Co., Limited, Renfrew, have com- 
pleted the shipment of the third gold dredger which they have 
built this year fitted with their patented propulsion screen. This 
device is designed to take the piace of the usual sluice box or re- 
volving screen and elevator in gold dredgers. This dredger has 
been built to the order of the Syndicat Mana for French Guiana. 


YELLOW River BripGe.—In our issue of July 9th we stated 
that the Yellow River bridge was in the hands of the Niirnberger 
Bridge Building Company ; we should have said the Briicken- 
bauanstalt Gustavsburg, which is a branch of the Maschinenfabrik 
Augsburg-Niirnberg A.G. 

A Goop EXAMPLE of the economy often accomplished by 
chemical investigation and discovery 1s furnished in the case of 
ultramarine. Many years ago, when this was made by powdering 
the mineral lapis lazuli, it sold for more than its weight in gold. 
Now that the chemist has discovered how to make the same 
material from such cheap substances as kaolin, sodium sulphate 
and carbonate, charcoal, sulphur, and rosin, the price is only a few 
pence per pound. 

Hutt Coat Trarric.—The return of the Hull Chamber of Com- 
merce and Shipping for June enables us to see the business done 
for the half-year. The figures show that the coal received from all 
sources at Hull during June reached a total of 568,160 tons, as 
compared with 510,352 tons in June of last year. During the half- 
year the total was 2,706,064 tons, as compared with 2,935,464 tons 
for the corresponding period of 1908, ‘There is thus an increase 
of 57,808 tons on the month, and a decrease of 23 ),400 tons on the 
half-year. The coastwise exports during June amounted to 70,177 
tons; for the six months, 410,832 tons. The weight of coal 
exported abroad during June was 330,339 tons, compared with 
331,832 tons for June of last year; for the six months, 1,354,816 
tons, compared with 1,250,245 tons for the six months of 1908. 
North Russia was the principal foreign customer on the month, 
taking 106,669 tons, compared with 99,693 for June of last year. 
Holland was second for the month with 51,178 tons, compared 
with 46,453 tons, Sweden and Germany are third and fourth for 
the month with 41,502 tons and 38,687 tons, comparing with 
51,053 tons und 42,436 tons respectively. For the half-year 
Holland ranks first with a total of 239,141 tons, as against 195,088 
tons for the half-year of 1908. North Russia is next with 
a total of 234,522 tons, compared with 231,928 tons ; Germany is 
third with 217,492 tons, compared with 215,431 tons ; and Sweden 
fourth with 172,140 tons, compared with 171,636 tons. To Austria 
daring the half-year has been sent a total of 55,098 tons, com- 
pared with 7928 tons for the corresponding half-year of 1908. The 
coal trade with France from Hull last month amounted to only 
13,865 tons, compared with 29,784 tons in June of last year ; for 
the six months, 67,755 tons, compared with 101,991 tons. Of the 
contributing collieries to Hull, Danaby and Cadeby Main, as usual, 
head the list. Krom these collieries were sent to Hull last month 
a total of 97,080 tons, compared with 56,672 tons for June of last 
year ; for the six months, 436,920 tons, compared with 232,096 








branch is, perhaps, more depressed than any other, orders decreas- 
ing from week to week. Basic bars are quoted £4 8s. f.o.b. 
Antwerp. Demand and inquiry in the plate trade continue satis- 





been appointed from each examiner’s district, they are unaware 





factory, but the business done is most unremunerative, for German 





tons for the corresponding period of 1908, Manvers Main is 
second with 32,352 tons for the month, against 30,160 tons for 
June of last year; for the six months, 146,680 tons, against 
142,712 tons for the corresponding period of 1908, 
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BRITISH PATENT SPECIFICATIONS. 





When anit is com ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
the complete specification, 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





INTERNAL COMBUSTION ENGINES. 


18,847. September 8th, 1908.—IMPROVEMENTS IN VALVE GEAR 
FOR REVERSIBLE INTERNAL COMBUSTION ENGINES, Siegfried 
Barth, of 43, Brend-amour-strasse, Diisseldorf-Obercassel, Germany. 

In order to cause the operating cams to act at the proper 

moment for forward running or reverse running, a roller A or B 

is provided for each operating cam, each of these rollers being 

mounted on an arm jointed to a bell-crank lever mounted on the cam 
shaft C. Of these rollers A and B, the roller A acts upon the 
cam for forward running and the roller B on the cam for reversed 

running. As shown in the bottom engraving, the rollers A and B 

are staggered relatively to each other in such a manner that they 

are able to act on one and the same roller D of the operating lever E 

acting upon the valve stem F. With this object the roller D is 

made as wide as the combined width of the cams H and K, 

mounted on the cam shaft C. By this means the resu!t is attained 
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that the roller A for forward running and also the roller B for 
reversed running are able to act at the proper moment on the 
operating lever E. The roller D serves mainly for avoiding sliding 
friction. By means of the roller D only rolling friction is produced. 
In order that the reversal of the rollers A and B upon or against 
the operating lever E may take place with as little shock as possible 
the end of the operating lever E which carries the roller D is pro- 
vided with slide faces L and M chamfered wedge fashion. The 
reversal of the bell-crank lever O, and therefore of the rollers A 
and B for forward running and for reversed running Y isproduced 
by means of a lever P mounted on the cam shaft C, the roller A 
being caused to pass from its operative position into the position 
R indicated in broken lines, while the roller B occupies the place 
previously occupied by the roller A directly in front of the roller 
D of the operating lever E. Modifications of the invention are 
dealt with, and there are two other illustrations. —/une 23rd, 1909. 


LOCOMOTIVES. 


658. January l1]th, 1909. — Spark CATCHER FOR ENGINES, 
Heinvich Wikelski, of Sandhofen, Prussia, 

The spark catcher constructed according to this invention is 
shown in the accompanying engravings. A circular metal box A 
is fixed upon the chimney by means of arms B. This box contains 
a frame C adapted to be partially rotated by means of an arm E 
which projects through a horizontal slot in the wall of the box. 
‘Iwo perforated discs GH of metal rest upon annular projections 
of frame C, and they are arranged so that the perforations of the 
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upper dise G are placed above the parts of the lower dise H, which 
are between the perforations of the same. Handles F serve to 
adjust the perforated discs in frame C. The arm E of frame C is 
bent at right angles, and hinged to the upper end of a rod K, the 
other end of which is linked by means of a connecting-rod to the 


of the chimney. When the engine is running, rod K is continu- 
ously moved forward and backward, so that its upper end—the 
rod pivoting around axle _—communicates a continuous recipro- 
cating motion to the frame C, whereby the sparks which flow up 
the chimney are kept back. Any particles of fuel which should be 
dragged along by the smoke will be retained by the metal discs 
G H.—June 237d, 1909. 


DYNAMOS AND MOTORS. 


25,537. November 26th, 1908.—IMPROVED MEANS FOR STARTING 
AND REGULATING COMPENSATED ELECTRIC REPULSION Morons, 
Allminna Svenska Electriska Aktiebolage, of Westerds, Sweden. 

This invention relates to a device for facilitating the starting 
and regulating of the speed of compensated electric repulsion 
motors. ‘The regulating effect aimed at is obtained by adjusting 
the magnetising brushes into different positions in relation to the 
axis of the stator winding in such a manner that the starting 
torque of the motor is regulated, or the relation between the static 
and the dynamic induction in the short-circuiting circuit of the 
rotor existing before the adjustment is changed, and a variation 
of the speed thereby is effected. The left-hand engraving illus- 
trates the application of the invention to the connection invented 
by Latour, in which the magnetising current is supplied to the 
rotor through brushes A—D and B—C respectively, short-circuited 
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in pairs. In this form every other of the short-circuited brushes 
is made adjustable in relation to the other brush of the same pair. 
If this motor is to be provided with commutating windings, it is 
suitable to arrange those brushes diametrically opposite 
each other adjustable that, depending on the direction of rotation, 
carry the smallest current. The result of displacing the brushes 
will here be somewhat different to that in the usual compensated 
repulsion motor, inasmuch as, besides the direction of the axis of 
the fields, also the number of turns of the latter ischanged. The 
right-hand engraving illustrates the application of the invention 
to the connection of the compensated repulsion motor invented 
by Arnold and la Cour, which, in a two-pole arrangement, has a 
pair of short-circuited brushes A B, and cne magnetising brush C, 
generally arranged at an angular distance of 120 deg. In this 
arrangement the regulation of the speed is effected by displacing 
the magnetising brush in relation to the short-circuited brushes, 
as is indicated by dotted lines at the brush C.—/une 23rd, 1909. 


PUMPING AND BLOWING MACHINERY. 


12,956. June 17th,1908.—IMPROVEMENTS IN OR RELATING TO AIR 
or Vacuum Pumps, the Edwards Air Pump Syndicate, 
Limited, and Frank Lander Rowe, of 3, Crown-court, Old 
Broad-street, London. 

According to this invention, instead of forming the reservoir for 
the air or vapour as an annular chamber around the barrel, the 
pump suction, in proximity to the inlets to the pump barrel, is 
provided with an air or vapour reservoir, which is preferably so 
disposed that air or vapour driven away from the pump barrel by 
the descending bucket will be guided, or given a tendency, to flow 
into the reservoir, and that air or vapour flowing from the 
reservoir when the barrel ports are open will have an unobstructed 
passage towards the said ports. The accompanying engraving 
illustrates in central vertical section an air or vacuum pump of the 
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Edwards type constructed according to this invention. A is the 
pump bucket, B the barrel, and C the inlet ports thereto. E is 
the inwardly inclined wall of the casing F forming the bottom of 
the pump, which will guide through the ports C water displaced 
by the descending bucket, and G the passage around the inlet 
ports, which passage affords ample space for the flow therthrough 
to the ports C of the air and vapour. H is the air reservoir, 
which is connected, as shown, with the upper part of a length of 
pipe K forming part of the suction pipe leading from the con- 
denser or other vesse]. As will be seen from the drawing, the 
pipe K is formed with a curved portion L, which tends to divert 
air and vapour driven away from the pump towards the reservoir 
H, and away from the condenser or other vessel. Instead of the 
air reservoir H being connected to the air-pump suction pipe K, 
it may in some cases be connected to any convenient part of the 
casing F.—June 28rd, 1909. 


18,148. August 29th, 1908.—IMPROVEMENTS IN TURBINE BLOWERS 
AND EXHAUSTERS, Richard James Hodges, of 14, Devonshire- 
square, Bishopsgate, London. 

In the engraving, A BC D are the four rotor wheels increasing in 

diameter, but decreasing in volumetric capacity, successively in 

the direction of compression, the curvature of the blades also in- 

creasing on each wheel in succession, as shown at A! B! Cl D}, 

Radial blades of propeller form are attached to and project beyond 





— of the engine, or to some other moving part of the same. 
he rod K is pivoted upon an axle L fixed upon the outer surface 


the periphery of the rotor discs, as shown at E E, or they may be 


formed by notching the rotor wheel discs, as shown at FF. 
Between each of the rotor wheels are dished annular division plates 
G H I formed with curved guide blades G' H! [' on their hollow 
sides. In order to cleanse or cool the hot air, gases, or the like, 
during compression, water ducts K K are formed in the upper por- 
tion of the casing walls. These ducts are perforated by numerous 
holes, forming nozzles L, and are so arranged that jets of water 
traverse the gas issuing from the periphery of the rotor wheels, 
and then impinge against the division plates, thus forming a spray 
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in the guide vane annulus, after which it escapes by drains at the 
bottom of the case at M. By this arrangement the water jets are 
prevented from striking the rotor wheels, thereby obviating shock, 
and greatly economising the driving power. To facilitate cleaning 
the machine when used for dusty or tar laden gases, or the like, 
the outer casing is formed in two halves, which are bolted together 
at the longitudinal vertical joint at N, and the driving shaft 
which carries the rotor wheels supported by separate pedestals 
from the bed-plate O.—June 23rd, 1909. 


SWITCH GEAR. 


16,126. 29th July, 1908.—IMPROVEMENTS IN STARTING SWITCHES 
FOR ELECTRIC Motors, Edmund Garside, of 64, Sotheby-road, 
London. 

Upon a base A a switch arm B having contacts C to make 
contact with the main terminals D is pivoted. This switch arm 
when unrestrained falls under the action of gravity into the open 
position. Upon the base A is also arranged a series of resistance 
contacts E connected with a series of resistances enclosed in the 
casing F. The arm B has an armature G which acts with the poles 
H of the electric magnet Y mounted on A, so that the main switch 
is held in the closed position so long as the magnet is properly 
energised. Over the contacts E the moving bridge contvct J can 
slide. The contact J is mounted on a tube L which at its upper 
end slides on a cylindrical stem M while at the lower end the 
piston N with valve Z is arranged, a spiral spring P being 
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contained within the tube L so as to force the piston N in a 
downward direction. During this: movement the resistances are 
being gradually cut out of the motor circuit. The piston N is 
contained within a cylinder Q supported on the base A. To the 
arm B is pivoted a detent R having a recess S at its outer end to 
engage with the roller T, pivotally mounted on the sliding 
contacts J, the angle contained by the detent R and arm B being 
such that when the switch is being closed, J is moved so as to 
raise it into the upper position on the contacts E until nearing the 
end of its stroke, the bevel edge U of the detent R comes in 
contact with a pin V mounted on the bracket W, whereby the 
recess S is withdrawn from the roller T, just as the switch closes. 
When this takes place the sliding contacts J are forced downwards 
slowly by the spiral spring P under the control of the liquid 
beneath the piston N. If the switch arm B is not drawn back 
sufficiently far to properly cause the detent R to engage the roller 
T in order to be in a position to put the resistances into the 
circuit, the bevelled end of the detent R passes to the rear side of 
the pin V and prevents the main switch being closed.—J/une 23rd, 
1909. 


MOTOR CARS AND ROAD TRAFFIC, 


13,187. June 20th, 1908.—IMPROVEMENTS IN Moror Roap 

VEHICLES, Henry George Kingstone, motor engineer, of 38, 
Somerfield-road, Finsbury Park, London; George Swale 
Alefounder ; and Samuel King, mechanical engineer, of 9, 
Elphinstone-street, Highbury, London. 

The object of the present invention is improved means 

for connecting the detachable frame to the main frame, 

whereby the two parts may be securely and accurately fitted 

together and yet may be very readily detached. On two of the 





cross bars AA! of the main frame are rigidly fixed hanging 
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brackets BB. Two of these are fixed on one cross bar A and two 
on the other A' in two parallel lines. These brackets are pre- 
ferably formed with a main hanging part and a horizontal part or 
thicker part, and fit against one side and underneath the cross 
bars A A' to which they are riveted or bolted. Each bracket B 
terminates at the lower end with a horizontal aperture C of conical 
form, which is slotted out at the bottom C' to form a fork. In 
each conical aperture C is placed a cone D which has an opening 
through its centre to receive the end of a rod E which is screw- 
threaded and has a nut E' acting to force the cone D into aper- 
ture C. On the two paralle side members F F of the detachable 
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frame, carried by the hanging brackets, are mounted the 
moter proper G, and the gear-boxs H. To detach the engine G it is 
first necessary as usual to disconnect the levers on the steering 
column from the parts operated thereby and the universal joint 
behind the gear-box, after which the detachable frame F F may 
be removed by unscrewing the four nuts E! and sliding the cones 
D endwise out of the conical apertures C. The parallel rods E 
may then be lowered through the forks of the brackets B, carrying 
with them the complete engine.—June 23rd, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


352. 6th January, 1909.—IMPROVEMENTS IN PRINTING, BLOCKING 
AND STAMPING PRESSES, Herbert zur Nedden, 51, Compton- 
road, Highbury, London, N. 

In the construction of this press the bed is fixed rigid to the 
drawrods and is kept rigid in parallel position to the platen during 
the period of pressure. The accompanying engraving shows the 
construction of the press. The machine frame A carries the 
stationary platen B as well as the necessary driving gear and cog- 
wheels. The bed C is rigidly fixed to the drawrods D, with which 
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are connected two rods E and F. These rods are arranged 
swinging on the drawrods on one end and the other end is 
arranged on the frame A of the machine. On the lower end of 
the drawrods is fixed a swinging crank G, the other end of which is 
connected with a revolving gear wheel, causing the bed of the 
machine to ascend and descend. On account of the guidance of 
the two rods E and F the bed is always kept in a parallel position 
to the platen, which is of special importance during the period of 
pressure, so that an even impression is produced in any part of the 
pressing surface whether the stamping tool is fixed in the centre or 
not. By fitting aroller inking arrangement at the back of the 
bed, the press can be used for colour embossing.—June 23rd, 
1909, 


532. 8th January, 1909.—IMPROVEMENTS IN AND RELATING ‘TO 
Too. HOLDERS FOR USE IN MACHINE TooLs, Erik Walfrid 
Ericsson, of Nos. 20-22, Rue des Petits Hotels, Paris. 

This invention relates to tool holders for use in machine tools, 
more especially in screw-making and other similar automatic or 
semi-automatic machines, in which a piece of work, while being 
rotated, and in some cases at the same time fed forward and with- 
drawn axially, is to be operated upon by a cutter or other working 
too! carried in a holder on the machine. Fulecrumed on the 
screw spindle C, within the tool holder proper A, between suitable 
vertical guide faces of the tool-holder, is a block B, into which a 
cutting tool such as E is inserted, a tightening screw D serving to 
secure the cutting tool in the adjusted position in the block. 
During the cutting operation the edge of the cutting too] lies 
approximately at a level with the centre of the piece of work F. 
When on completion of the operation the work slide of the 
machine recedes, carrying the piece of work with it, the resistance 
exerted on the edge of the cutting tool by the piece of work ceases, 
whereupon the spring H, secured in the tool holder proper A by 
means of the screw G, acts on the tool-carrying block B from 
below, thereby causing it to be automatically swung upwards into 


the method employed for setting the top roll. 
explains itself. 
924,546. 


tion the edge of the cutting tool E is no longer in engagement with 
the piece of work, the latter now being completed. The extent of 
angular movement of the tool-carrying block B on its fulerum C 
may be varied by suitable means, such as a screw K freely extend- 
ing with its shank portion through an elongated opening L in the 
tool holder A, and engaging with its threaded-end portion in a 
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corresponding threaded opening on the lower face of the tool- 
carrying block B. When on starting with a fresh operation the 
cutting tool has been moved into engagemement with the rotating 
piece of work, the resistance of the shaving or chip being worked 
off from the piece of work acts to return the cutting tool automati- 
cally into the full line position shown in elevation, —J/une 23rd, 1909. 


MISCELLANEOUS. 


3599. February 13th, 1909.—IMPpROVEMENTS IN ELEcTRICAL IN- 
DUCTION FURNACES, Carl Gruniald, of 38, Kssenerstrasse, 
Bredenerg, Prussia. 

This invention relates to an electrical induction furnace charac- 

terised by the fact that upon the part « of the transformer yoke 

A which is surrounded by the primary winding (' there is arranged 

an auxiliary winding D, the ends of which are connected with two 

points of a limb winding of tho transformer yoke A, and between 
which, when the furnace is working, a tension is produced which 
is directed in opposition to the electromotive force induced in the 
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auxiliary winding D, and is less than this by such an amount that 
there is produced in the auxiliary winding D a strength of current 
which suffices for the counterbalancing of the electro-dynamic 
effects arising between the primary winding C and the melting bath, 
the circuit, which is traversed by the current induced in the 
auxiliary winding D, being so arranged that the electro-dynamic 
actions which arise between the melting bath and that part F of this 
circuit D F which lies outside the auxiliary winding are without 
any noticeable action upon the equilibrium of the melting bath. 
The ends of the auxiliary winding D are joined to a second 
auxiliary winding F, the number of turns in which is less than that 
of the first-mentioned auxiliary winding D.—/une 23rd, 1909, 








SELECTED AMERICAN PATENTS. 


From the United States Patent-office Official Gazette, 





924,062. CrusHtnc MILL, N. A. Helmer, New York, N.Y.—Filed 
October 1st, 1908, 


924, 062.] 























This patent is for a sugar mill, the special feature of which is 
The drawing 
There are six claims. 

TurBineE, W. L. R. Emmet, Schenectady, N.Y., assiqnor 
to General Electric Company, « Corporation of New York.—Filed 
February 24th, 1902. 

In a turbine. the combination of a plurality of vanes, a sectional 





the position shown in dotted lines in the elevation. In this posi- 











\ 
with a plurality of openings registering with the vanes, and tenons 
which pass through the openings and are riveted over to hold tho 





sections in place. ‘This patent is peculiar in that there are n 
fewer than thirty-two short claims, 
924,556. Rotary ENGINE, 7. Jorgensen, Martinez, Cal.— Fil. 
November 16th, 1908. 
This patent is interesting in that it is for a comparatively nove 
mechanical motion. ‘The first claim is for a rotary engine, a casing 








having an internal diagonally disposed circular chamber, a central 
shaft, a two-part rotor carried by the shaft within the chamber 
and a vane or piston movable in the rotor to follow the contour of 
the chamber. There are seven claims. 


924,678. Device FOR DISPOSING OF ASHES AND CINDERS FROM 
Locomotives, 7. S. Leake, St. Louis, Mo.—Filed May 2nd, 
1908. 


This is a running shéd appliance, The ashes and cinders and 





clinkers are passed between rollers, and water is driven in on the 

crushed material by compressed air. There are thirteen claims. 

924,725. SINGLE-PHASE Motor, S. R. Bergmann, Lynn, Mass., 
assiqgnor to General Electric Company, a Corporation of New York. 

Filed June 5th, 1908. 

In a single-phase induction motor, a primary member formed 

with uniform open slots, a low-resistance main winding distributed 

in and filling certain of said slots, a high-resistance starting wind- 





ing located in the tops of the remaining slots, non-magnetic means 
for filling the bottems of the latter slots, wedges of magnetic 
material closing the slots occupied by the main winding, and 
wedges of non-magnetic material for the slots occupied by the 
starting winding. There are two claims. 








covering for the ends of the vanes, each section being provided 
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H.M.S. CYCLOPS, FLOATING REPAIR SHOP 
FOR THE NAVY. 


Tux Admiralty some cighteen months or so ago took | 
delivery of H.M.S. Cyclops, a floating repair ship, which 
has been built by Sir James Laing and Sons, Limited, of 
Sunderland. The Cyclops, which was lgid down in July, 
1905, to the order of Messrs. T. P. Royden and Company, 
Limited, of Liverpool, and launched in October, 1905, 
under the title of Indrabarah, was sold to the Admiralty 
in December, 1905, and in the January following Sir James 
Laing and Sons were successful in their tender for the 
conversion of what was originally designed to be a mer- 
chant vessel into a floating workshop for the Navy. The 
Cyclops replaces the Assistance, which went aground 
some few years ago, and has a length between per- 
pendiculars of 460ft.; a breadth, moulded, of 55ft.; a depth 
to shelter deck, moulded, of 40ft. 11{in.; and a displace- 
ment of about 11,500 tons. 

As will be seen by the engraving below, which gives 
a perspective view of the vessel, she is of the shelter-deck 
type with a long bridge amidships and a short after bridge. 
The bold sheer both fore and aft, together with the height 
of the masts, give her a somewhat imposing appearance. 
In this same view will be noticed the peculiar method 
which has been adopted for the stowing of the sheet 
anchor, and amongst other features here noticeable are 
the size of the bow fairlead, the number of lifting derricks 


two electrical boat hoists, each tested to 86 tons, with all 
blocks and gear in place. Itis of interest to note here 


| that some of the blocks have been tested to 120 tons, 


owing to the peculiar strains to which they are likely to 
be subjected. The large 40ft. steam pionace and 42ft. sail- 
ing launch are stowed on chocks in position, and on the 


port side are 56ft. repairing chocks for use when over- | 


hauling other boats. A portable forge and circular saw 
are also conveniently stowed onthis deck. The upper deck 
is 476ft. over all, and on this deck there are two three- 
pounder guns. 

On the boat deck are six boats, including a steam 
pinnace, two whalers, two lifeboats, and a gig. These 
are all hung on davits, and the falls are carried to winches 
aft, an arrangement facilitating quick despatch in hauling 
them out of the water. On the boat deck are six three- 
pounder guns. The whole of the coaling arrangements 
are on this deck, and comprise two hatches, 8ft. by 18ft., 
in the casings which supply the centre and wings of the 
bunker, and in addition several small hatches are fitted 
at the sides for trimming purposes—the whole of the 
arrangements having been designed so as to permit of 
the ship being coaled with the maximum facility and 
despatch. At the fore-end of this deck is the captain’s 
accommodation, centred in one large deck-house, con- 
taining a suite of rooms for the captain and his servant. 
The diving room is a spacious and well-lighted apartment, 
with walls enamelled white ; the fittings are of mahogany, 


seen in the dark, and the latest type of Kelvin’s 
sounding machine for registering the depth of water. 
Above the bridge deck is situated the navigating bridge, 
reached by a wide ladder on either side of the chart-house. 
In the centre of this deck is a revolving chart table, on 
which the charts are shielded from the weather, and 
immediately behind is a searchlight capable of being 
placed on either side of the deck. In front of the chart 
table is a Kelvin compass, from which a speaking-tube 
communicates with the wheel below, and by means of a 
grating hatch the men below are visible. In the front 
rail are fitted two semaphores, and close to these are the 
keys for working flashing lamps on the mastheads, and 
there are also two spring balance lanterns fitted on the 
after rail. In the upper deck, or in the space below the boat 
deck, is the accommodation for the officers and warrant 
officers and the offices in connection with the workshops. 
The ward room, 21ft. by 20ft., is of interest, inasmuch as 
it is said to be the largest in the service. This room is 
situated in the centre at the fore end, and seats about ten 
people at the main table, whilst at one end there is, 
curtained off, another table for the officer of the watch, 
so that his duties may not be unduly interfered with. 
Immediately opposite the ward room on the starboard 
side is the ante-ward room. 

On either side of the ship, on the upper deck, are 
arranged cabins and anterooms, as frequently in 
this vessel officers from other ships are likely to be 
































on the deck, and the unusually high masts—180ft. from 
water-line—which are fitted to take the Marconi system 
of wireless telegraphy. At the fore end of the upper 
deck are enormous steel hawse pipes cast in one piece 
with the shell and deck flanges; large lug plates, shackles 
and slips for securing the anchors when heaved up, and | 
a large sheave and cathead for bringing up the sheet | 
anchor, together with other fittings required in the hand- | 
ling of the vessel. 

Yaking now the views in the Supplement. In Fig. 1 
will be seen vertical uprights towards the left, which are 
utilised for a spar rack capable of taking spars about 72ft. 
in length, which are converted into sheer legs or used for 
other purposes whilst repairing. The steam windlass 
seen in the foreground is of Clark, Chapman and Co.'s 
extralargetype. There are also eight large winches, supplied 
by the same firm, which are used for the moving of material 
on this deck, and two similar appliances are fitted on the 
boat deck. Behind can be seen the portable water-tight 
hatches, and over all is seen the funnel of the smithy, on 
each side of which are two derrick posts, which also act as 
air shafts, and between these is situated the wireless tele- | 
graphy house. At the back of this view may be seen | 
the steering screen, which is of unusually large dimensions, | 
and above this again is the navigating bridge, showing | 
distinctly the semaphores used in signalling. This bridge | 
is intended only for use in fair weather, and on account | 
of its unusual height it commands a very wide and exten- | 
sive view. At the after end of the upper deck—Fig. 2 | 
—the principal features are the large derrick. worked by | 


HIS MAJESTY'S REPAIR SHIP CYCLOPS 


and on the floor is a heavy Brussels carpet laid on the 
top of special corticine. In one corner of this room is a 
serving window communicating with the pantry, which 
latter has every modern fitting. The day cabin is somewhat 
smaller than the dining cabin, but is furnished equally well. 
The entire suite is heated by electrical radiators, and in 
addition there are handsome enclosed stoves burning 
coal. Electric bells afford communication with the pantry, 


| and also the ship’s sentry, and speaking tubes are fitted 


from the day and sleeping cabins to the steering screens. 
Immediately opposite the sleeping cabin is a bathroom 


| fitted with hot and cold water and a shower bath, along 
| with the usual lavatory conveniences. 


The captain’s 
galley is situated a little aft of the deckhouse, and a lift 


| affords communication to the officers’ wardroom below. 
On the bridge deck—36ft. by 55ft.—there is built a large | 
charthouse, fitted with drawers for charts, instruments, | 
| &e., and a large upholstered sofa with lockers underneath, 


heated with an electric heater. In front of the chart- 
house is the steering screen in which is fitted the steering 


| pedestal actuating the steering engine aft, a large standard 
| compass, rolling indicator, engine-room telegraphs, tcle- 


phones communicating with various parts of the ship, 
and an electrical helm indicator which shows the posi- 
tion of the helm in the event of a failure of any part of the 
control machinery. 

On each side of this deck there is a three-pounder 
Hotchkiss quick-firing gun, a night lifebuoy, which 
is released by a trigger, and which on reaching the 
water gives out a light, so that it can be easily 


, quartered on board whilst superintending repairs. In 
| addition to the usual baths and lavatories, and pantries, 
| there are four large offices, one for the engineers, one for a 
| drawing-office for the ship, and others for the carpenter's 

and paymaster’s departments. 
| On the main deck at the fore end is the mess deck or 

crew space. The mess tables hang from the deck, and 
| portable forms are provided. At night the tables are 
| turned up, and the hammocks fastened to hooks above. 
Above each of these messes are racks for boots, hats, and 
ditty boxes. The space is well lighted and ventilated by 
large sidelights. In addition to the galley there is a large 
electric bakery, containing a large steam-pipe bakery 
oven, which is said to be the first of this type to be used 
in the Navy, dough troughs, electrical dough mixer, and 
cooling racks for bread. Messrs. Moorwood and Sons, Shef- 
field, were the contractors for the bakehouse machinery. 
The wash places for the various ratings are of ample size, 
and fitted in the most sanitary manner possible. The 
wash basins of enamelled iron are arranged in a hinged 
tray, which fits into a galvanised trough. Each basin is 
supplied with a tap from which fresh water may be drawn. 
In one part are shower baths of salt water which drain 
on to the floor. The floors are all covered with Terazzo 
paving, which is an artistic arrangement of marble chips, 
and are drained to one large scupper at the corner. A 
Watsonia heater, capable of supplying a continuous flow 
of hot water, is also titted in each bathroom for the use of 
the crew. The sick bay is in this part of the ship, and is 
' titted with four swinging cots and additional! hammocks 
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for accommodation of a total of fourteen. A large dis- 
pensary is provided, and amongst its fittings is an 
operating table. 
. On the port side amidships is the armourers’ shop, 26ft. 
y 10ft. 
a main shaft, which is run by a motor placed outside 
theshop. The machines consist of one 5in. gap bed and 
screw-cutting lathe, one small shaping machine with 6in. 
stroke, and a small 3}in. lathe. Stowed just outside the 
shop is a portable forge which folds up into the smallest 
space possible, and an anvil mounted on a large block. 
Vice benches are arranged round the shep with various 
types of armourers’ tools close at hand. Adjoining is the 
electricians’ workshop, 36ft. by 10ft., and containing cotton 
covering machines for electric wire, tape-winding 
machines, a machine for winding armatures, two Pittler 
lathes, and a vertical drill. This shop is capable 
of dealing with almost any class of work likely 
to occur in the upkeep of an_ electrical plant. 
An overhead trolley with a 10 cwt. carrying capa- 
city gives communication with all the other workshops 
on this deck. In Fig. 3 can be seen the cotton covering 
machine in the background, the rest of the machinery 
being behind the wire gauze. In the foreground can 
be seen the pipe testing machine, capable of testing pipes 
of large diameter at pressures ranging up to 2000 lb. on 
the square inch. On the right of this is the manual pump, 


worked by forty men, and connected by a spindle through 
the deck to a 9in. Downton pump, which drains the 
ballast tanks and bilges, or will draw from the sea. 

The engravings—Figs. 4,° 5, 6,,7, and 8—give some 
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idea of the light machine shops where all classes of 
machines suited for light engineering work are installed. 
Fig. 5 shows the general arrangement of this shop. It 
will be seen that although little space has been wasted, 


yet there is ample room between the machines for | 
On the right of the picture can be seen | 


handling work. 
an 8in. centre lathe, and in continuation are two 6in. 
centre lathes, whilst on the immediate right of these is a 
small Pittler lathe. On the left of the picture behind the 
bench can be seen a fair sized slotting machine, by Smith 
and Coventry, Manchester, and at the rear there is a double 
emery grinder, a universal grinder, and a large grindstone. 
On the other side of the main deck, close to the electric 
cables, is a 5 horse-power motor, which drives part of this 
group. In addition to these machines—although not 


The whole of the machines are belt-driven off 





shown in the engraving—there are alarge vertical drill, and 
also a capstan lathe, by Alfred Herbert, Limited, capable 
of being worked at about sixteen different speeds, whilst 
no fewer than six tools can be fitted in the capstan head 
at one time, thus facilitating the speed at which work 
can be turned out. Fig. 4, whilst giving another view of 
this shop, affords a better idea of some of the many 
machines. Seen towards the left of Fig. 8 is alarge lathe 
with 15in. centres, and placed next to it a smaller lathe 
with 10in. centres, both by John Lang and Son, of John- 
stone. Both these machines are belt-driven, and the 
main shafting runs at about 150 revolutions driven by a 
12 horse-power motor. At the back of the picture isa 


marking: off table of large size, whilst behind is an excep- 
tionally fine machine for bevel wheel cutting, by Smith 
and Coventry, Manchester, and in addition to these there 


is a small horizontal milling machine placed between the 
hatchways, and not seen in any of the pictures. 
gives a continuation of this shop, and shows in the fore- 
ground a horizontal drilling and boring machine, capable 
of taking large work, and behind this a vertical milling ma- 
chine with movable table by W. Muir and Co., and close to 
this a shaping machine, all these machines being driven 
off shafting run by a 5 horse-power motor. Fig. 7 
gives a view of the pattern shop, showing a wood turning 
lathe, sensitive drill, circular saw—by Thomas Robinson, 
Rochdale—with table movable so as to get any angle, and 
also a large band saw. In addition, there are large stores 
for the stowage of patterns, and working benches close to 
the machines fitted with instantaneous grip vices. In the 
rear of the picture are frames for erecting Belleville 
boilers. Under the deck can be seen the overhead run- 
away used for transporting weights from one part to 
another. Light is gained in this shop by having all the 
hatches, which are trunked up, fitted with large panes of 
plate glass, and sidelights of large diameter fitted in about 
every second frame space. 

Large stores are arranged in different places on this deck 
for tools and spare gear, and there is a special room for 
the stowage of spare armatures, and another for the 
rotary converters in connection with the wireless tele- 
graphy apparatus. In the fore end of the main ‘tween 
decks is the boiler shop—8sft. long by 53ft. wide—which 
is a very lofty space affording about 11ft. headroom. The 
machinery in the boiler shop is driven off two large 
12 horse-power motors, which are connected up to two 
separate lines of shafting, but are ulso capable of being 


Fig. 6 | 


and Onions, of Birmingham. These forges are hooded 
and have hinged plates on each side, so that they may be 
enclosed if desired. The blast for all these fires is from 
Roots blower placed in one corner, with an automatic 
regulating valve, so that if some of the fires are out of 
use the others will not receive too great a blast. On 
the blast pipe are fitted two connections for 
portable hoses,” one for a pot fire, which can be 
placed anywhere in the smithy, and one for a small 
portable forge. A folding forge is also supplied to 
this department for placing on other ships under repair, 
By the side of each of the permanent forges is an anvil 
and a tool rack, whilst water and coal bins are close 
beside each of these. The whole of the smoke uptakes 
are led into one long flue, which is eventually carried up the 
same funnel as gases from the plate furnace. Stowage for a 
large quantity of coal is provided in one corner, and about 
3000 fire-bricks for repair to furnaces, &c., are stored in 
another convenient spot. Racks sufliciently large for 
carrying bars and sections of all kinds are fitted round the 
ship’s side. 

The next shop of importance is the heavy machine 
shop—Fig. 11. This shop, 38ft. by 55ft., is for dealing 
with the heavier items in the engineering department, 
It will be seen that the machinery is of a much heavier 
type than elsewhere. The lathe by Loudon Brothers, 
Johnstone, is a large gap bed type, with a face plate 7{t, 
diameter, capable of turning up very long shafts, \c, 
The horizontal boring machine—also by Loudon Brothers 
—seen on the extreme left, is suitable for boring cylinders 
or other large castings. In the centre is a radial drill by 
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run in tandem by means of a belt connecting the two 
lines of shafting. In view Fig. 9 is shown a large set 
of rolls by Craig and Donald, Johnstone, for bending 
plates, at the end of which is a special attach- 
ment for rolling angle iron sections. ‘The rolls are 
driven by means of crossed and open belts. The 
raising and lowering of the top roll is worked by hand 
through a screw gear. Next to this machine is a vertical 
radial drill, by W. Muir and Co., and in close proximity 
is a smaller set of rolls for light plating. On the other 
side of the ship is a large punching machine, with shears 
for plates, and bar sections, also by Craig and Donald. 
A large slab is placed in a convenient pesition for bending 
purposes, and a grindstone is also fitted. An overhead 
railway similar to that in the light machine shop is fitted 
in the boiler shop. 

Fig. 10 gives an idea of a corner of the smithy, 140ft. 
by 55ft. This shop is of unusually large dimensions, as a 
considerable quantity of iron is required for the handling 
of large-sized forgings, kc. The most prominent feature 
is the large forging press, by Greenwood and Batley, 
Limited, Leeds, seen on the right-hand side. Behind this 
machine is the plate furnace, which will take a plate 8ft. 
by 4ft. The flue of this furnace runs the full length, and 
is eventually taken into a large uptake in the centre of 
the ship. On the left is one of the many 15 cwt. elec- 


trically-driven cranes, which is fitted with a traversing | 


gear co that forgings may be regulated in the press or at 
the fires. A large slab for working plates can be seen 
just behind the crane. In the shadow is one of the six 
forges, which, like the furnace, were supplied by Allday 





W. Muir and Company, with the working arm of some 
length. On the right is a vertical boring machine, fitted 
with two tools, which have a very fine adjustment, the 
table, on which the work is placed, revolving. In addition 
to the machines seen in the engraving there are a side 
planing machine by Richards and Co, Ltd., Manchester, 
who also made the vertical boring machine, which 
adjusts itself automatically, and a band saw for sawing 
steel. These machines are driven off two 12 horse-power 
motors, which drive the main shafting, and which are 
capable of being run together by either or both of the 
motors by means of a belt connection. In the view a 
very good idea of the arrangements for oiling and attend- 
ing to shafting is obtained by reference to the gratings, 
which extend right round the whole shop. The spare 
gear with which each machine is supplied is fitted against 
the bulkheads and against the frames. Working benches 
with vices are fitted here and there, and tools’ stores 
occupy spaces against the ship’s side. 

The foundry, illustrated in Fig. 12, is situated at the aft 
end close to the engine-room, and is fully equipped to deal 
with brass and iron castings of considerable size. On 
the starboard side is a cupola for iron made by Thwaites 
Bros., capable of running one ton of molten metal at one 
charging. The charging door is a few feet above a plat- 
form at the height of the main deck, and close at hand is 
storage for coke and scrap iron, &c. The blower—one of 
Roots’ patent—is worked off a motor direct coupled, and 
| can be run at two speeds, so as to control the melting of 
| the metal. The floor around the cupola is covered with 
| fire-bricks, so that when the clinkers are drawn the decks 
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will not buckle with the heat. The spaces at the rides 
of the ship are filled with about 100 tons of moulding 
sand to the depth of about 8ft., and this forms an excellent 
floor for the moulders. The larger of the cranes shown 
in the picture is electrically driven, and is used for 
handling the molten metal from the cupola to the moulds, 
and generally for the transit of weights from one part to 
another. From our view it can be seen that this crane— 
provided by Thwaites Brothers—is fitted with a traversing 
gear, and is also mechanically turned, the turning gear 
being on ball bearings. (n the port side is a core stove 
for drying cores, and at the foot of this are six brass fires 
ranging from 100 lb, to 800 lb. capacity each; they have 
natural draught, and the flues run into the funnel from the 
core stove. A 3ft.loam mixing machine is fitted at the after 
end, and driven by a 5 horse-power motor. A light crane, 
worked by hand, is fitted to hal with the weights on this 
side of the shop. In addition to these machines there are 
moulding troughs, ladles for handling the metal, crucibles 
of various sizes fitted round the sides of the ship, and 
mould-boxes and tools of all sorts stored between the tun- 
nels below. Space is also provided for coal, coke, and pig 
metal. 

The carpenters’ shop, 60ft. by 48ft., situated at the aft 
end on the main deck, is fitted with all the most modern 
machinery for wood working. There isalarge floor space, 
and the whole shop being lofty and well lighted is very 
suitable for this class of work. In the view—Fig. 13— 
can be seen a wood-working lathe which is mechanically 
driven, but which, in the event of a breakdown, can be 
worked by the foot. On the right of the picture is one of 
Craig and Donald’s small punching and shearing machines 
for light steel work. Two other machines are the saw 
sharpener and a pillar drilling machine. On the left 
hand in the shadow is a grindstone, either belt-driven or 
turned by hand, and close to this is a circular saw and an 
automatic cutter and grinder. On the starboard side is a 
planing machine of 30in. width. These three last men- 
tioned machines were supplied by Ranrome and Co., of 
Newark and London. The machines are all belt-driven 
off one main shaft, which is driven by a 12 horse power 
motor. All round this shop are benches fitted with in- 
stantaneous grip vices, and stowed away in one corner is 
a nest of glue pots heated by steam. There is consider- 
able space for the storage of timber, and large racks are 
also fitted at various positions in the workshop. In addi- 
tion to the machines mentioned, several hand machines, 
such as a mortising machine, a mitreing machine, and other 
smaller tools are here to be found. Spare gear for each 
machine is provided and stowed close at hand. Below 
the carpenter's shop is the coppersmith’s shop, which has 
four fires suitable for heating purposes, kc. The blower is 
fitted in one corner and is of a similar type to those else- 
where in the ship, and from one of the blast pipes is a 
hose connection fitted for a ring furnace, which is 
in the centre of the shops. In the foreground 
of Fig. 14 is a block suitable for bending material. 
The most prominent machine is one by Taylor and 
Challen, Limited, of Birmingham, for circular shearing. 
In the centre is shown a pipe-bending machine by Clark- 
son and Beckitt, of Glasgow, capable of dealing with 
various size pipes up to a maximum of 6in.; whilst 
towards the right of the same view is seen a sensitive 
drill. Underneath the floor of this shop is the storage for 
pipes, bars, &c., and there is here a coke bin for feeding 
the fires. Round the sides are fitted pipe racks suitable 
for any length of pipes. 

In addition to the foregoing shops, there is a plumbers’ 
shop with benches and one open fire, and also a painters’ 
shop close by. With the single exception of the copper- 
smiths’ shop, all the shops in the ’tween deck are provided 
with two-ton electric cranes. The power for driving all 
the workshops and for lighting the ship is generated in a 
house close to the engine-room, and Fig. 15 gives a general 
idea of the arrangement of the dynamo-room. The 
generating plant, supplied by the Sunderland Forge and 
Engineering Company, Limited, consists of four dynamos 
capable of giving 600 ampéres at 105 volts. The 
steam supply is led off one main steam pipe, which is 
passed through a distributing box and then through four 
separate reducing valves, working at 150 ]b. pressure direct 
to the dynamos. The exhaust is taken up into the 
main funnel when exhausting into the atmosphere, or it 
may be diverted to the winch condenser. Spare arma- 
tures are provided, and are ready to hand in the event of 
a breakdown. In connection with each dynamo is a 
circuit-breaker of double-pole type, fitted with a time 
limit, and arranged to open the circuit or both poles 
simultaneously with a reverse current through the 
dynamo armature. Each power circuit is controlled by a 
double: pole circuit-breaker, and each lighting circuit by 
a double-pole linked quick-break switch. The switch- 
board, which is placed in a separate compartment, is of very 
elaborate construction. The cables are heavily insulated 
and have an outer covering of lead, and are all carried on 
plates—suitable to the width of the cables—on the under- 
side of the beams. From the switchboard the cables are 
taken to section boxes, and these feed the water-tight 
distributing boxes from which the lamps are run and 





controlled, and no branching of cables outside these | }, 


boxes has been allowed. The motors are of one type, and 
have slot wound armatures, only two powers being used 
for the machine shops, namely, 12 and 5 horse-power. An 
idea of the number of cables running to the switchboard 
can be gained from Figs. 3 and 5, which show some of the 
leads, whilst at least four times as many enter the switch- 
board room. Electric lifts are fitted in every workshop, 
cither for passenger traffic or for lifting material. 
They are enclosed in a trunk of expanded metal, 
and in Fig. 12 may be seen part of one of the 
lift trunks. Each lift is electrically driven, and the motor 
and controller is close at hand. Pushes for controlling 
them are placed at each landing, and also inside the cage. 
Each door has a mechanical and also electrica] lock, 
which is in action until the cage stops opposite to that door, 
and under no circumstances can any of the other doors 





be opened whilst the cage is in position, and, further, ths 





lift cannot be worked untji every door—including those 
on the cage—is closed. Consequently the likelihood of 
accident is reduced to a minimum. For use in the 
event of one of the lifts sticking in the trunkway, a 
rope ladder is provided to enable the occupants to 
descend to the bottom of the trunk. The whole of the 
workshops, magazine stores, c., are ventilated by mecha- 
nical means provided by Mechan and Sons, Glasgow. 
Electrically-driven supply fans are fitted in convenient 
positions, and air Jines are carried from these into the 
various compartments and louvres have been fitted into 
same. In compartments where a good deal of smoke is 
given off, additional exhaust fans have been provided, and 
the speed is such that the smoke is visibly drawn into 
the uptake. A view of one of the exhaust fans is seen in 
Fig. 16, and the supply fans are very similar. Hose con- 
nections can he fitted to these air lines, so that enclosed 
spaces such as tanks may be ventilated. In addition 
to the mechanical ventilation, ordinary cowl venti- 
lators are fitted to the holds and two large wind sails 
to each hatch. Fig. 16 also shows the air com- 
pressor, together with the storage tank made by the Con- 
solidated Pneumatic Tool Company, Limited, London. 
This compressor is for supplying the power to the pneu- 
matic plant, and is worked at a pressure of 100]b. per 
square inch. The pneumatic installation in the Cyclops 
is one of the features of the ship, and lines of compressed 
air are carried to all parts of the vessel, and cocks fitted 
in accessible places for fixing flexible tubes, even to the 
extent that a line can be taken over the side to any ship 
repairing alongside. Pneumatic power is used for the 
caulking and chipping hammers, and also in the drilling 
and riveting operations. 

The distilling plant fitted on the Cyclops is capable of 
supplying the whole Fleet with fresh water. In the dis- 
tilling-room, which is close to the dynamo-room, there are 
twelve distillers by Messrs. G. and J. Weir, capable of turn- 
ing out 300 tons aday. One of the views on page 78 shows 
the distiller-room, and shows the mass of pipes fitted in 
conjunction with the many pumps, «c., required for this 
plant. On the top of the gratings stowed away are spare 
coils for each distiller. An ice machine, which is on the 
ammonia principle, and capable of turning out 200 lb. of 
ice per day under tropical conditions, is fitted in a special 
house on the shelter deck. 

The propelling machinery of the Cyclops, made by 
Richardsons, Westgarth and Co., Limited, consists of two 
sets of triple-expansion engines, with cylinders 20in., 
33}in., and 56in. by 45in. stroke, steam being supplied 
by four single-ended boilers, 15ft. diameter by 12f¢. long, 
arranged with Howden’s system of forced draught, and 
working at a pressure of 200 lb. per square inch. The 
cylinders with valve casings are arranged in line over the 
crank shafts, the valve gear being of the link motion type, 
with steam reversing gear acting on the “all-round” 
principle. Each condenser forms part of the main framing 
of the engines, and is provided with an independent 
centrifugal pump driven by high-speed steam engines in 
duplicate. The air pumps, which are of the Edwards design, 
are worked by levers from the low-pressure engine, the 
feed and bilge pumps being connected to the same cross- 
head. In addition to the feed pumps on the main 
engines, a set of Weir's independent feed pumps, with 
contact feed heater, are provided, the feed water being 
filtered both on the suction and discharge side of the 
pumps. The shafting is of ingot steel throughout, and 
the propeller shafts are fitted with continuous gun- 
metal liners cast in one piece. The propellers 
are of the detachable bladed type, each fitted with 
three manganese bronze blades, and arranged so that 
the pitch is adjustable. Mechanical tell-tales are 
worked from the ends of each of the crank shafts, 
so that the number of revolutions may be seen at a 
glance, and the direction of rotation is also indicated on 
a dial on the bridge deck. In addition to the main con- 
densers there is a large auxiliary condenser of the ‘“‘ Con- 
tratlo” type, fitted complete with separate centrifugal 
pump and Weir's direct-acting air pump. Other engine- 
room auxiliaries include two large ballast donkeys, fresh 
water and sanitary pumps, Morison’s evaporator, kc. The 
scantlings of the engines throughout are very substantial, 
and the whole of the machinery has been designed with a 
view to a high rate of piston speed. 








EXPERIENCE WITH SUCTION GAS 
PRODUCERS. 
Now, 3. 


A LARGE number of suction gas plants has been erected 
in Great Britain during the last five years, and in com- 
bination with suitable gas engines this method of pro- 
ducing power is admitted to be the most economical for 
all purposes up to 200 or 250 brake horse-power, and for 
plants of still greater power it is proving a severe com- 
petitor to the steam engine and boiler. Suction gas 
plants require only a small amount of attention, and 
generally give satisfaction ; but in some few cases they 
ave notrun so well a few weeks after use as they did when 
first started by the maker. This is usually due to some 
small matter not being understood by the attendant, or 
to some cause which cannot be easily seen by an inex- 
perienced workman owing to the plants beitig closed up 
when at work. The following notes of actual experience 
in the manufacture and working of suction gas plants 
may assist engineers who have not the wide experience 
of the well-known gas engine makers, but who have 
sometimes to advise upon the buying, running, Xc., of 
gas engines and suction gas plants. 

GAS ENGINES. 

Almost all the well-known types of gas engines and 
suciion gas plants can be made to work together, but for 
unskilled users it is an advantage to obtain the engine 
and plant from one firm. This will ensure the engine 
having been correctly adjusted to suit the gas from the 





sear the engine can be tested with suitable gas before 
eaving the maker’s works, and it will prevent the shirking 
of responsibility for efficiency and good working which 
generally occurs when the various parts of a power plant, 
the success of which depends upon the proper working 
together of these parts, are obtained from different 
makers. 

In specifying the power of the engine it must be re- 
membered that gas engine makers generally state the 
power that can be obtained at their works under the very 
best conditions of working, with the engine new and 
adjusted by trained men to give its maximum efficiency. 
A margin should always be allowed between this and the 
power required in every-day working, or a stipulation 
should be put in the contract that on a test of several 
hours’ duration the engine must give the specified load 
when using only 85 per cent. of the maximum number of 
explosions. Thus in an Otto cycle engine running at 
160 revolutions per minute the maximum number of ex- 
plosions possible is 80, and 85 per cent. of this equals 68 
explosions or “fires” per minute. This will leave a 
margin for losses due to leaky piston, dirty valves, poorer 
gas caused by an inferior load of coal, clinker, &c., and 
will be ample for power plants working under varying 
loads ; when the engine has to drive pumping machinery, 
or do similar work in which the load is always at or near 
its maximum for eight, ten, or twelve hours per day, an 
even larger margin should be given, depending upon the 
conditions, and it is advisable in such cases to obtain 
the advice of an expert engineer. 

In comparing offers for engines the price should not be 
the only consideration, but it should be taken in con- 
junction with the size and details of the engines offered. 
Careful attention should be given to all points, including :— 
Diameter of cylinder; length of stroke; compression 
pressure, which should be about 130 lb. to 160 lb. per 
square inch; revolutions per minute; size of crank shaft 
and its bearings; and methods of lubrication. The 
engine should be fitted with magneto ignition, preferably 
with variable timing arrangement. 

Though the magneto-ignition arrangements have been 
considerably improved during the last two or three years, 
they are still liable to occasional failures; these gener- 
ally occur at starting, and are usually due to damp 
deposited on the sparking points of the ignition plug, 
whilst the engine has been standing, or to failure of the 
insulating material or wires carrying the current. The 
first trouble can generally be overcome by taking out, 
cleaning, and warming the ignition plug. In one case of 
difficulty with the plug the engine driver, who lived close 
to the engine-house, used to withdraw the plug every 
evening, and leave it in his “ oven” all night. The plug 
was put in place again just before starting the engine. 
This plan quite cured the trouble in starting; but such 
treatment is hardly necessary in ordinary work, as failures 
are very few. In another case an officer in the R.E. had 
a spare plug supplied for each of the engines under his ° 
charge, which could be quickly fitted if the first one failed, 
and thus minimise the time lost in starting the engine. 

Existing gas engines:-—When the suction gas producer 
first appeared the users of existing gas engines then at 
work on town’s gas naturally wanted to avail themselves 
of this cheaper method of working, and many old 
engines have been supplied with suction plants with more 
or less success, the principal objections being that the 
same power cannot be obtained from an engine using 
producer gas as can be obtained by the use of town’s gas, 
and an old engine seldom has the margin of 20 to 25 per 
cent. over its maximum power demand that is necessary 
to work successfully with producer gas. This loss of 
power may be partly avoided by increasing the compres- 
sion pressure, but when this is done there is a risk of 
putting too heavy a load on the crank shaft, which has 
not usually been made too strong, and an increased stress 
will generally cause breakage at an early date. 

Engines not designed for use with producer gas usually 
have the compression too low; the gas valves and pas- 
sages are also too small to pass the quantity of producer 
gas necessary for efficient working, which is from four 
to five times the amount of town’s gas used in the same 
engine. Insomeengines the gas valve has been increased, 
and the passages opened out to a larger size, but in many 
cases this is not possible. 

In a certain small engine of about 6 brake horse-power 
the gas inlet could not be enlarged, and the firm supply- 
ing a gas plant put an extra gas connection into the air 
supply pipe; this was not properly controlled by the 
governor, and allowed gas to find its way into the air box, 
causing noisy explosions. The air also passed through 
the connecting pipe and mixed with the gas in the 
scrubber, with the inevitable result of an explosion, which 
blew the flexible top off the scrubber, luckily without 
injuring anyone, though it caused considerable alarm. 
This arrangement was obviously wrong, and as the engine 
was altogether too small to show any economy by the 
use of suction gas, the plant was taken away, the engine 
put back to its original condition, and set to work again 
on town’s gas. The change should never have been 
made, and was only done to show “sales” by agents 
who took no responsibility as to working. 

Leading gas engine firms are very careful about sup- 
plying suction gas plants to their old engines; some 
firms absolutely declining to do it, and others only doing 
so when the engine is of recent manufacture, has ample 
margin of power, and can be altered to high compression 
and magneto ignition; which really means making it 
equal to a newengine. In most cases, the wiser and safer 
policy has been adopted of recommending the purchase of a 
new engine, which can be supplied of ample power, and 
being specially built for suction gas is sure to give satis- 
faction. 

In some cases old engines are worked successfully on 
suction gas, but they have ample margin of power over 
the work to be done, and the latter is not subject to much 
fluctuation. Under these conditions a skilled engineer 
can get a plant to work even when using the tube ignition 
employed with town’s gas, but such conditions rarely 
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occur, and with low compression a small drop in the heat 
value of the gas will cause missfires and sometimes 
stoppages of the engine. The economy also suffers in 
such cases, and a small increase in first cost to secure a 
new engine will generally prove more economical in the end. 

Several of the plants supplied to existing engines have 
been made by inventors who had not much experience 
with gas engines, but whose faith in their plants working 
under any conditions, favourable or otherwise, is more 
remarkable than justifiable. One inventor undertook to 
supply a suction plant and alter an old engine which he 
was shown, to work with the plant. The engine proved 
to be of the slide type, quite twelve years old, with 
about 50 lb. compression, and had been left in the open 
air for a year or two. In another case it was agreed to 
supply a plant to provide gas for an existing gas engine 
driving a small mill, which, up to that time, had been 
using town’s gas. The plant was set to work, and 
considering the low compression—65 Ib. to 70 lb. per 
square inch—worked well, but the miller complained of 
the power being too small, only reaching 75 to 80 per 
cent. of what he had previously obtained with town’s gas. 
When he was informed that he could not expect so much 
power with suction gas, he replied :—“ Your agent, ; 
said I would get the same power, and Mr. , the 
patentee, has confirmed it.” On looking up the corre- 
spondence it showed that in their anxiety to secure an 
order, these gentlemen had given a written undertaking 
to do what both should have known was impossible. It 
was afterwards explained that they hoped by careful 
timing of the engine, resetting and cleaning the valves 
which were not in the best of condition, to get the engine 
through a satisfactory power trial. The plant had to be 
taken away and the engine again worked by town’s gas, 
causing considerable expense to both parties. 

In another case where the engine was only five or six 
years old, working on a steady load, and with ample 
margin of power, the plant did well. The consu'ting 
engineers had, however, insisted on having two means of 
ignition on the engine, viz., by magneto, and also by 
retaining the old gas heated ignition tube; when started 
on suction gas the engine would always fire its charge 
from the tube ignition, but often missed ignition when 
using the magneto; this trouble was found to be due 
to the long distance the sparking plug was placed away 
from the cylinder and the small size of the passage for 
the gas; when this was remedied the engine worked 
equally well with either ignition in use. The makers of 
the engine, who also supplied and fitted the magneto, 
first claimed this difficulty to be due to poor gas, although 
the engine worked well with the same gas when fired by 
tube ignition, and it was some time before they would 
even admit that their arrangement was faulty. 

Another plant to supply a 40 brake horse-power con- 
verted oil engine gave considerable trouble when first 
erected, principally because defective workmanship 
allowed air to leak into the plant in several places. When 
the generator was replaced by another of more suitable 
size and design the plant worked well, but after running 
about three months the fire would not keep alight over- 
night, and there was much difficulty in finding the reason. 
At last it was found to be caused by a bird’s nest having 
been built in the waste pipe! 

The manager of this engine claimed to get 42 brake 
horse-power with this plant at a cost for coal of under 5d. 
per hour, including stand-by losses, which was very much 
less than he previously paid for coal used by a semi- 
portable steam engine and boiler dcing the same work. 
The figures of coal cost were based on twelve months’ 
working, but it is probable that the horse-power was 
overstated, and did not average above 30 to 35 brake 
during working hours. The success obtained with a 
low compression of about 70 lb. per square inch was 
obtained by having a cylinder of ample size, a regular 
load during the working time, and proper attention to 
cleaning, «ec. 

To show the short-sighted carelessness of some gas 
engine owners, mention may be made of a gas engine 
working at a foundry which it was proposed to run by a 
suction plant; on examination the engine was found to 
be smothered in sand, and the piston and cylinder were 
leaking so much that most of the charge found its way 
past the piston rings. The owners would not agree to 
protect the engine in any way nor have the cylinder 
rebored and a new piston fitted, although the gas bill 
must have been very heavy. Needless to say, no attempt 
was made to work this engine with suction gas; the 
owners were promptly notified that it was not suitable 
for any kind of gas in its existing condition. 














THE MANAGEMENT AND EQUIPMENT OF AN 
EXPERIMENTAL TANK. 
No. I1.* 


The dynamometer carriage.—We have already 
published descriptions of the dynamometric appara- 
tus—Tur Encinexr, October 2nd, 1908—and there is 
no need to describe it in detail here. Briefly, it con- 
sists of a rigid framework on wheels, running upon 
rails accurately laid and planed. It is driven by a motor 
or motors acting through one or more of its axles. The 
current from the generator is communicated to 
the motor either by an overhead trolley system 
or by a third rail. The dynamometric apparatus 
carries a lever very much in principle like a scale 
beam arranged vertically. The upper end is held by a 
spring, and the lower end is furnished with means for 
towing the model, the fulcrum being as nearly frictionless 
as possible. Springs may be changed and initial tension 
adjusted to suit the particular resistance to be measured. 
The motion of this lever is magnified by another, carrying 
a penrod, by which its position is recorded on a paper 
wrapped upon a revolving drum. Needless to say, the 
levers and penrod are carefully balanced, and the moving 
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arts arranged to givea minimum of friction. The model 
is guided along its course when running by balanced 
guiders, suspended from the framework of the carriage. 
Calibration of the spring is made in the ordinary way. 
Elaborations of this simple method have been made with 
a view to reduce the amplitude of the oscillations of the 
lever and to obtain a more regular diagram. Electrical 
control of the spring tension, acting automatically when 
the movement exceeds a certain prearranged small amount, 
has been adopted, but “the game seems hardly worth 
the candle.” 

At Washington and Uebigau this system has been used, 

but even with the small amplitude of motion alowed—a 
fraction of a millimetre—there is a tendency to hunt, 
which has led to “damping” having to be resorted to. 
A system by which the main portion of the resistance is 
balanced by a weight, and the residuum measured, gives 
the advantage of an open scale of measurement, but the 
same object is attained, if necessary, by using a back 
balance weight’ applied to the dynamometer lever. From 
practical considerations, where speed of output is essen- 
tial, and a junior operator usually makes the resistance 
experiments, the simpler the apparatus the better. Time, 
and speed over the rails, are registered electrically by 
ordinary recognised methods. Diagrams are often needed 
to show the amount of “squat” which a vessel has at 
trial draught and speed. '‘I'hese are obtained by means 
of vertical penrods, marking upon vertical “trim cylin- 
ders” covered with paper, at either end of the car- 
riage. 
The relations of speed and resistance of model to those 
of the ship are, of course, based upon Froude’s law. 
Speed varies as the square root of the dimensions, and 
resistance varies as the cube of the dimensions for similar 
forms, subject to surface friction correction. 

The processes brietly sketched, up to the point of 
obtaining the resistance of a given form, and hence 
deducing the E.H.P. of the ship, without excrescences, 
may be accomplished, when necessary, within three days 
of receiving a drawing of the form decided upon. 
Rapidity of despatch is of first importance where a 
tender has to be sent in within a specified time, for 
practically everything depends upon the E.H.P. necessary 
to fulfil the conditions. 

The propeller carriaye.—If it is desired to test a pro- 
posed type of propeller, or to compare two or more types 
behind the ship model, then the model, if of a twin, 
triple, or quadruple screw ship, must be fitted with 
excrescences similar to those of the ship. Meantime, 
unless suitable types of propellers are to be found among 
those in stock, new ones must be made. There are 
three methods of making them :—(1) Casting blades and 
boss in one. (2) Casting blades and boss separately, and 
combining them afterwards, (3) Cutting the pitch from 
a rough matrix by a specially designed machine. 

The first method is the usual one, the latter will pro- 
bably be found to be an improvement in accuracy and 
despatch. The propeller moulding machine consists of a 
plane bed-plate, surmounted by an arched casting. The 
propeller spindle is fixed in centres between the two, in a 
vertical position. Upon this spindle slides a “strickle” 
with a sharp edge, which can be set horizontally or in- 
clined, according to whether the propeller is to be 
“ordinary” or “coned back.” Two hollow vertical posts 
are fitted on the bed-plate, at such a distance from the 
spindle as to leave room for a normal model propeller to 
be moulded inside the circle passing through their centres. 
These hollow posts are slotted, and by means of screwed 
rods inside them, a nut can be made to move up or 
down each slot to any desired position. Tothese nuts is 
screwed a circular strip of metal, in such a way that the 
top edge can be made to represent a helical curve of 
definite pitch. The centres of the vertical screwed rods 
subtend an angle of 90 deg. at the centre of the propeller 
spindle, so that by setting one of the nutsa distance equal 
to one-fourth of the pitch above the other, the top edge of 
the brass strip represents the pitch-line. Clay is now 
built up on a wooden platform fixed to a horizontal disc 
on the spindle, which is divided according to the number 
of blades the propeller is to have. The strickle is made 
to slide down the top edge of the circular metal strip, and 
so sweeps out the true pitch surface. The direction of 
inclination of the strip determines whether the pro- 
peller is to be right or left-handed. Having got the clay 
moulded, a plaster of Paris cast is taken of it. When this 
has set, the clay is taken out and the plaster cast put in 
its place on the spindle. The blades are now moulded in 
clay on the plaster of Paris pitch surface, a metal boss 
being on the spindle as before. A second plaster cast is 
taken of this, and the clay blades and boss removed. 
From the pair of moulds when stoved castings are got, 
having the driving side of the blades accurately pitched. 
This pitch surface is only lightly touched up, but the 
blade is thicknessed by filing away the back to the re- 
quired sections. 

The propeller carriage differs very much from the 
dynamometer carriage, in that it is designed to measure 
two separate sets of forces. The efficiency of a propeller 
is measured by the relation which the turning power it 
absorbs, bears to the thrust power it exerts; so it is 
necessary to measure both thrust and turning force. The 
method adopted for obtaining screw results follows directly 
upon the resistance tests described above. 

After the ship model has been fitted with shaft-tubes, 
&c., further experiments are made to obtain “resistance 
with bosses.” The propeller carriage is now connected to 
the dynamometer carriage by a towing rod having a fine 
adjustment. Instead of the propellers being attached to 
the model, as they are ina ship, they are carried upon 
shafts which are a part of the propeller carriage, and in 
such a way that they are in their right position relatively 
to the ship model when test runs are being made, but 
wholly disconnected from it. When the propellers are 
run behind the model, it is at once seen that the 
resistance has been thereby increased. This is the result 
of interference with the stream line flow of the water 
round the ship by the suction of the propellers, and its 
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effect is called the “augmentation of the resistance,” 
This augmented resistance, subject to surface friction 
correction, represents the thrust which must be exerted 
by the propellers, when they are supposed to be driving 
the model. 

Froude’s original propeller carriage was designed to 
record the thrust, by a delicately balanced swinging frame 
which carried the propellers, and was in principle not 
unlike the dynamometer which measures the model 
resistance. Turning force was measured by a band 
dynamometer, so arranged as to record the difference in 
tension between the driving and following parts of the 
band. Revolutions being also automatically recorded, 
the turning power was easily obtainable. Deductions 
were made for the idle power absorbed by the apparatus 
running under similar conditions to those of the experi- 
ment. Care was taken to pass the turning force bands 
over pulleys, whose centres were exactly in the plane of 
suspension of the swinging frame, so that the turning 
force had no moment to affect the thrust record. his 
instrument has been described in detail many times. Its 
drawbracks are that the speeds of band, and the forces 
to be dealt with in modern turbine work, having becoine 
so much larger than was originally contemplated, it 
is more and more difficult to obtain results with 
accuracy. Moreover it makes no attempt to differen. 
tiate between the propellers under test, that is 
to say, it gives a lump thrust and a lump turning 
force, and the difference of etliciency between, say, 
the side propellers and the centre propeller, of a 
triple screw steamer in association is unobtainable. lor 
single screw, and even for twin screw problems, this 
feature was not a serious one, but triple and quadruple 
screws demand a separate analysis of the propeller results. 
Consequently we see the design of the propeller carriage 
being altered in recent establishments. In the tank at 
Dresden (Uebigau), for instance, the carriage has been 
fitted with two swinging frames, registering separate 
thrusts, and the turning force of each shaft is measured 
by a small spring torsionmeter independently. This com- 
plicates an instrument already difficult at times to handie 
with rapidity and accuracy, but complication is not 
only unavoidable, but absolutely demanded by the new 
conditions of marine engineering. 

The method of operation is to run the carriages at a 
constant speed, corresponding to the speed of the ship 
for which information is required. Every endeavour is 
made to make this speed vary as little as possible during 
the experiments. During the runs, the ship model is 
extending the resistance spring, and is also trimming by 
the stern, and the propellers are exerting their thrust and 
extending the thrust spring. Due allowance must be 
made for these movements in setting the relative position 
of the two carriages, fine adjustments being provided for 
the purpose. Experimental runs are made at constant 
speed, but with variations of the number of revolutions 
of the propellers; and the various forces are recorded. 
When a complete set covering the required conditions has 
been made and plotted, the revolutions necessary for the 
speed are obtained by noting where the net thrust curve 
crosses the net corrected augmented resistance curve. 
This is the condition where the thrust forces exerted by 
the propellers, exactly balance the resistance forces 
demanded by the ship model. Revolutions of ship pro- 
peller and model propeller vary inversely as the square 
root of the dimensions, and from this the corresponding 
revolutions for the ship propeller are obtained. 

The run is thus completely analysed, the various items 
recorded being speed, revolutions per minute, augmenta- 
tion of resistance, thrust, and shaft horse-power, ani 
hence efficiency of propellers. If it be desired to measure 
the wake, the ship model is removed and the propellers 
run in open water at such a speed that the same thrust is 
obtained at the same revolutions per minute as before. 
This is done by trial and error, and the difference of speed 
is the wake in the region of the screws. Thrust and 
turning power are calculated from the forces measured 
at this speed. In practice it will be found that correc- 
tions have sometimes to be applied to both revolutions 
and power, and these are found by similar experiments 
made with models of previously built and tried ships of 
the nearest type to that under consideration. 

Electrical equipment.—As has been already pointed 
out, the electrical power necessary depends almost 
wholly on the type adopted when designing the span of 
the rails, and the consequent weight of carriages to be 
accelerated. The power at present provided in various 
tanks varies between 8 and 200 horse-power. The latter 
power is very much greater than is necessary, if care be 
used to keep down the moving weight in the design, 
while the latter probably leans a little to the small side. 
So the actual amount of power must be contingent on 
the previously decided type of carriages. The Ward- 
Leonard system is employed in several tanks with success. 
In the Paris tank the current is taken directly from the 
city supply, and it is reported that there is no great 
inconvenience caused by variations of the voltage. 
Obviously this is a very doubtful plan to adopt. It is 
better to use a battery of cells designed to give the neces- 
sary voltage, say, 200 or 240 volts normally, with a margin 
of cells to make up losses during discharge. A motor 
generator driven from a convenient source, such as the 
shipyard or town supply, serves to charge the cells during 
the hours when the tank is not running. When it is in 
operation, to drive the carriage, this generator is driven 
from the cells with a constant voltage, and supplies 
current to the motor or motors on the carriage. Thus 
there is no chance of possible variation from outside 
sources. If an overhead trolley system of distribution 
be adopted, the wiring should be so arranged that the 
resistance due to the cables is a constant at all parts of 
the tank, otherwise there will be an added resistance 
when the carriages are at the end of the tank furthest 
from the generator. In some tanks the speed is wholly 
controlled by introducing varying amounts of resistance 








in the armature coils of the driving motor. The range of 
speeds in a tank being so considerable, this method is 
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open to objection, unless a large surplus of power be pro- 
vided. A better plan is to introduce change gears and 
to limit the variation of the driving motor speeds. By 
this means the greatest portion of the maximum power of 
the motor is always available, and accumulation troubles 
are reduced toa minimum. Electrical brakes are fitted 
on both axles, which come into action when the current 
is broken by the automatic knock-off switch at the end 
of the run. 

Problems occur occasionally in ordinary shipyard 
work where ships of moderate speed have to do their 
service running in more or less shallow water. Similar 
cases crop up when high speeds are in question, greater 
actual depths then becoming relatively shallow. In order 
to investigate these cases, it is convenient to have a 
permanent or semi-permavent means of reducing the 
depth of the tank while keeping the surface level 
unaltered. A false bottom adjustable to varying heights, 
and extending for 100ft. or 150ft. of length, is usually 
suflicient, and may be arranged for, according to circum- 
stances. 

The normal conditions for tank work are, of course, 
clean surfaces of hull, and smooth water. It is some- 
times desirable to know the effect of waves upon resist- 
ance. A simple transverse wooden plane arranged below 
the surface, and suspended pendulum-wise at one end of 
the tank, may be oscillated by hand, or by mechanical 
means, at suitable regular periods, to produce any desired 
wave length corresponding to the sea conditions under 
consideration. 

Without going into further detail the above sketch de- 
scribes in general outline the equipment necessary to 
carry out model experiments. There are many other 
subsidiary operations which require special pieces of 
apparatus, but these are simple, and means to cope with 
them will readily suggest themselves. For instance, 
paddle-wheel experiments are carried out essentially in 
the same way as screw propeller experiments, with the 
necessary modifications to suit the case. An important 
experiment in this connection is the reading of the profile 
of the wave on the side of the model of a paddle steamer ; 
and more important still is the necessity of accurately 
observing.the change of level of the water surface in the 
region of the paddle-wheel, caused by the waves generated 
in running. Transverse sections of these are constructed 
from observations made, and this determines the height 
of the centre of shaft necessary to give correct immersion 
of the paddle floats. 

Rolling extinction diagrams may be taken to obtain the 
effect which bilge keels of varying dimensions and positions 
have in reducing rolling. 

The directive effect of varying types, dimensions, and 
angles of rudder is easily obtained by a modification of 
the after guider on the dynamometer truck. The guider 
is then arranged so that the side pressure may be taken 
up by a spring adjustment, the force necessary to keep 
the model in a fore-and-aft position being thus deter- 
mined. These and other problems have to be dealt with 
as occasion demands. 

Ship trial records.—The second group of instruments 
comprises those that have to do with observing and re- 
cording the performances of actual ships on trial. It 
will be apparent that much benefit is likely to accrue 
to all concerned when the staff which makes the model 
experiments and calculations has also to deal with the 
actual ship performances, and the point need not be 
laboured. 

The method of obtaining speed and revolutions, up to 
a comparatively recent date, was by stop watches and 
revolution counters. This method is, of course, still 
used, because the results are immediately available at 
the moment. Where high speeds are in question, and 
guarantees have to be obtained, small differences of time 
become important. Every precaution should be taken 
to make the stop watches as accurate as possible. They 
should be rated every day by a standard clock and the 
variations registered and corrected. Before a trial they 
should be specially rated over the time which elapses 
during the run on the measured knot, and kept fully 
wound. With all the care possible, however, stop watches 
are apt to be irregular, Ger from lag in stopping and 
starting the stop mecbanism, or from position error. 

In addition to the ordinary method, a speed-recording 
machine is now used. This machine, which is placed in 
a quiet cabin, has a continuous paper made to pass under 
a row of electric pens all in a transverse line. The paper 
drum is driven by clockwork or other means at any 
required speed. Two well-made, specially rated clocks 
actuate two of the pens, and record half-seconds, with a 
break at intervals for convenience of counting. . Other 
pens are connected by temporary wiring to make-and- 
break arrangements on the propeller shafting or counters. 
Another is connected by a double wire to the bridge, for 
the use of the observer who is officially taking the speed. 
He is supplied with a stop watch for use in the ordinary 
way, but it is fitted with an electric contact maker at 
the push of the stop mechanism. When approaching 
the mile, this observer on. the bridge warns both the 
engine-room staff and the operator at the recording 
machine by signal. The latter immediately starts his 
driving clock and the rest is automatic. When the 
mile-posts are in line the observer starts his stop watch 
in the ordinary way, the action simultaneously makes 
an electric contact, which causes a movement of the 
corresponding pen on the speed recorder. Thus a com- 
plete record of the time and revolutions on the measured 
mile is obtained. The electric current actuating the 
is supplied from a small storage battery, or rather 
rom two batteries, for the machine is wired in duplicate 
80 a8 to obviate a chance of breakdown. It has the great 
advantage of giving a permanent record of the whole run. 
The time clocks are not touched in any way, there being 
no need of stop work to record the time elapsed on the 
measured mile, because it is recorded on the diagram. 

This machine may be used to obtain a complete record 
of a stopping trial, such as is sometimes asked for by 
Owners of a new turbine steamer. In addition to the pens 





of the speed machine already mentioned, another pen re- 
cords the revolutions of a drum secured at some convenient 
lace on the extreme after end of the deck. This drum 
as wound upon it a long length of fine cord previously 
measured. The end of this fine cord is joined to a suffi- 
cient length of a stouter cord, which is in turn fastened 
to a float suspended from a beam over the rail. 

To take the record, the ship is set to run at the speed from 
which the stopping trial is desired, and a warning signal 
is given to the operator of the speed machine, who starts 
his driving clock. At an agreed upon second signal, the 
“reverse” is given on the engine-room telegraph, the 
stop-watch on the bridge is started, which makes an 
electric contact on the diagram, and the float is dropped 
from its suspension simultaneously. The float is so made 
and weighted as to offer the maximum of resistance to 
passage through the water, consequently the cord 
attached to it revolves the drum as it unwinds. Mean- 
time, the revolutions of the propellers are lessening and 
finally begin in the astern direction. When the ship has 
been brought to rest, the watch is again stopped and the 
speed recorder also stopped. The diagram obtained is a 
complete permanent record of all the particulars ; time 
to come to rest, distance run—which is known from the 
number of revolutions of the drum and its circumference 
—time elapsed before the engines are reversed, and rate 
of reversal. The distance run may be checked by 
measuring either the length of cord which has run out, or 
the amount remaining on the drum. Curves giving a 
graphic record of the stopping trial are plotted from 
careful analysis of this diagram. 

The only reliable method of obtaining the actual power 
developed in a marine turbine is by means of torsion- 
meters on the shafting. Whatever the type of torsion- 
meter, or torsion recorder, adopted, the observations or 
records, may be fittingly taken by the tank staff, whose 
business it is to do similar work. If vibration experiments 
are wished for, these records are obtained by some form 
of ee and may also be undertaken by the same 
staff. 








THE WORKING OF INDIAN RAILWAYS. 


Aw uninterrupted record of eight years of financial pros- 
perity to the Government of India as the result of the 
working of the State and guaranteed railways has now 
been checked by a year of net loss which exceeds in its 
amount that which occurred either in 1898 or 1899 or in 
both these years in combination. It is necessary to 
remember that the Indian financial term ends with March 
in each year, whilst the calendar year is used by the 
Indian Railway Board in reporting on the administration 
of the railways, but this circumstance does not make any 
alteration in the fact that a serious loss was incurred either 
in the twelve months ended with March, 1908, or in the 
year which terminated with last December. According 
to a White Paper which has just been issued from the India- 
office, and which contains a memorandum relating to the 
accounts of the Government of India for 1907-08 and the 
estimates for 1908-09 and 1909-10, the gross earnings of 
the railways in 1907-08 declined. below the Budget esti- 
mate by £2,414,000 in consequence of unfavourable 
harvests and general commercial stagnation, and the 
working expenses, on the other hand, increased by 
£1,410,000. The causes of the augmentation are to be 
found, among others, in the rise in the price of coal, large 
expenditure on grain compensation allowances to ser- 
vants entailed by high prices, and increased outlay on 
wages following on the recent labour troubles. In addi- 
tion, unusual activity was manifested in the improvement 
and renewal of the lines, which the railway companies 
considered necessary for the safety and efficiency of the 
railways, and for the execution of which the lightness of 
the traffic afforded a favourable opportunity. The un- 
satisfactory conditions which are thus registered down to 
the end of March also prevailed during the remainder of 
1908, judging from the administration report of the Indian 
Railway Board on the working of the State and guaran- 
teed railways down to the close of last December. The 
report, which sets forth in figures what was only intimated 
in the statement introducing the Budget last March, 
indicates that the working of the railways, after meeting 
all charges, resulted in a loss of £1,500,000 to the public 
Exchequer in 1908. The net earnings on the open lines 
afforded a return of 4.33 per cent. as contrasted with 
5.86 per cent. in 1907. The latest returns of the railway 
companies themselves, which have just been published 
for the second half of 1908, also confirm the effects of the 
economic depression and the growth in working expenses, 
as ten out of fifteen companies experienced a considerable 
diminution in net receipts, and eleven of them an expan- 
sion in operating expenses. 

The conditions which have led to the present position of 
the Indian railways are believed to be both of an exceptional 
and of a temporary nature. In the course of his financial 
statement to the Government of India last March, Sir 
Guy Fleetwood Wilson remarked that it would be futile 
to conceal how serious an anxiety the recent activity in 
repairs and renewals had caused in the face of a heavy 
decline in the revenue, and he added that it would clearly 
be necessary to relax the pace at which these improve- 
ments were being pair out. Apparently, the words 
“recent activity,” apply to a period of several years in 
the case of expenditure incurred in purchases for Govern- 
ment account and the cost of labour in connection 
therewith, whilst the past two years only come into 
consideration in relation to the companies. The circum- 
stance may be illustrated by reference to the recent Blue- 
book, containing the tables respecting the trade of British 
India in 1907-08, and the four preceding years. It is 
shown, for instance, that the private imports, as distinct 
from those included under the heading of Government 
stores, amounted to £4,800,000 in 1907-08, as compared 
with £2,772,000 in the preceding year, and the former 
total was also slightly in excess of the whole of the imports 
in the previous three years. Out of the value in 1907-08 





the sum of £3,264,000 represented coaches and wagons 
and locomotives and tenders, the balance being composed 
of rails and fastenings, iron and wooden sleepers, and 
other constructional materials. When, however, we come 
to the imports of Government stores, it is indicated that 
a very considerable diminution took place in the year in 
question, although the amounts devoted to the acquisition 
of locomotives, coaches and trucks, and materials for 
construction, were of large dimensions in each of the four 
preceding years. The value under these headings was 
£1,791,000 in 1907-08, as contrasted with £2,889,000 in 
1906-07, £3,410,000 in 1905-06, £2.803,000 in 1904.05, and 
£2,823,000 in 1903.04. It would, therefore, seem that 
without waiting for the ascertainment of the actual 
financial results for 1907-08, the Government, on the one 
hand, had already very largely restricted the expenditure 
on the purchase of rolling stock and materials, whilst, on 
the other, the companies enjoyed greater freedom of 
action in requisitioning similar stock and materials in the 
identical year. 

The revised Budget Estimates for 1908-09, according to 
the financial statement of the Government of India, show 
an estimated decrease of £3,674,000 in the net earnings of 
the railways, although this computation does not neces- 
earily imply that this represents a loss or that there will 
be a repetition of the deficit in 1907-8, especially in view 
of Sir Guy Wilson’s statement that the railways could 
not again be allowed, even temporarily, to become a net 
burden on the general taxpayer. On the other hand, the 
Budget Estimates for 1909-10 depend upon an increase of 
over £3,000,000 in the net earnings of the railways. In 
the circumstances, it is scarcely surprising that the Secre- 
tary of State for India, in sanctioning the Estimates for 
the current year, decided not to approve any augmenta- 
tion in the amount of the capital expenditure, which 
remains at £10,000,000, as in each of the two previous 
years. Out of this total, the sum of only £233,000 has 
been allocated to the construction of new lines, £1,099,000 
to railways in course of construction, and the balance to 
the lines already in operation. The appropriation of 
£10,000,000 for the current financial year falls consider- 
ably behind the amount which was suggested by the 
Home-office Committee on Indian railway finance and 
administration, presided over by Sir James L. 
Mackay. The Committee, whose report was published 
in June, 1908, recommended that the Government of 
India should be authorised to prepare the annual railway 
programme on the basis of a capital expenditure of 
£12,500,000, this being, in their opinion, an annual rate 
of expenditure which there was reasonable hope of main- 
taining, even in difficult times. In the meantime, how- 
ever, the condition of the Indian railways has become so 
unsatisfactory from the State point of view that there is 
little hope of an increase in the provision for capital out- 
lay in the near future until] an improvement can be 
recorded. At the same time, the fact must not be 
overlooked that the Indian railways yielded the formid- 
able sum of over £9,500,000 as net revenue to the State 
during the eight years ended with 1907, and that the 
expenditure on renewals and improvements in the past 
two years should be reflected in increased economy in 
working in the course of future years. 








THE MINES OF COLOMBIA. 


THE Republic of Colombia is not popularly known in this 
country, but events are tending to bring that country and 
its affairs into greater prominence. Should the Isthmus of 
Panama be cut successfully, as is probable, and that within 
a short time, Colombia will become quite prominent in the 
world’s affairs, and some of us will have to turn to geographi- 
cal study, only to find Colombia on the north-west of the 
South American continent, the Isthmus of Panama being a 
part of the territory comprised in the country. Very recently 
Mr. Stronge, the British Minister at Bogota, the capital of 
Colombia, has reported very succinctly on the mines and 
minerals of that country, and as such an official report has 
not been made since 1894, some account of its contents 
will prove of interest. Only a few notes on this brief 
account of these mining regions can be given here, and those 
who pursue this subject should seek information at first hand. 
The compilation of the report was apparently a work of some 
difficulty. 

The Tolima Mining Company, which works the Frias 
Mines, is one of the most important in the country. These 
mines are near to the town of Honda, on the Magdalena 
River, and some 600 miles from the sea coast. They are at 
an elevation of about 4000ft., and the climate is excellent. 
The district had been worked by the Spaniards to 100ft 
below the surface, but the works were re-discovered in 1868, 
sold to the present company, and work has been continuous 
since. The workings are about 240 fathoms below the adit 
level, or 254 fathoms from the surface. There are levels and 
cross-cuts for about 8.5 miles, apart from shafts, winzes, and 
rises, which measure 1.9 miles. Operations were interrupted 
during the revolution of 1899-1902, owing to lack of labour 
and materials. The mine at Frias is now in good order 
again, and has been developed to a depth of 300ft., and pro- 
vision has been made for deeper working by surface water 
power, and by powerful engines and additional air-com- 
pressing machinery. The mines are of the bonanza type, 
and the pockets of mineral vary. Exploratory workings are 
being carried on at the bottom of the main shaft by means of 
compressed air, which supplies power for pumping and hoist- 
ing, and provides good ventilation for the deep workings. 

The ore treatment consists of a simple sorting, crushing, 
and concentration by means of Cornish rolls, Green’s jiggers, 
classifiers, and round buddles. Power is supplied by a series 
of ‘* ditches ’’ or waterways, in all some 20 miles in length, 
the main ditch having a capacity of 5000 gallcns per minute. 
The ditch is 18in. in diameter, working under an effective 
head of 370ft., and with a normal supply it produces about 
250 horse-power. At a lower level the waterways give 
100 horse-power more, bringing the total to about 350 
horse-power. Among the machinery there are three 
overshot water-wheels, 34ft. to 40ft. in diameter by 4ft. 
breast, and one 22ft. in diameter with 6ft. breast, which 
drive the ore-dressing machinery, a Cornish pump, and 
a four-cylinder 18in. by 6ft. stroke direct-acting air 
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compressor. . There are five Pelton wheels of various 
diameters, which work a dynamo, four air compressors, the 
main winding engines, hoist, stone breakers, two lathes, 
planes and drilling machines in the mechanics’ shop, and the 
circular saw and wood planer in the saw mill and numerous 
pumps of the Cameron pattern, Holman winding engines, 
and other machines. From this mining property, since 1868 
to 1907, fine silver amounting to 8,910,950 ounces, valued at 
£1,456,316, has been exported. 

In the same department of Tolima are the mines of San- 
tana and La Manta, leased from the Government by the 
Anglo-Colombian Investment Company. The mine now 
worked is El Porvenir, which is equipped with a 10in. by 
16in. coupled air compressor (Schram), driven by a 3ft. 
Pelton wheel under a head of over 400ft. There is also a 
double cylinder Gin. by Yin. hoisting engine, a Cameron 
pump of a capacity of 50 gallons per minute, and an aérial 
tramway capable of 5 tons per hour. 

The Obdulia mine is owned and worked also by the Anglo- 
Colombian Company. The plant is not unlike that of the 
El Porvenir mine, and so we proceed here to describe the 
treatment of the ore at these two mines, Sorted wet at pit- 
head over gratings, the waste ore is dumped, and the milling 
ore taken by aérial tramways to the mill, as also the slimes 
resulting from the washing, which are allowed to settle in 
tanks. At the mill the ore is fed to a 16in. by Qin. stone- 
breaker, falling from this to a 5 mm. trommel, whence the 
fines pass to jigger trommels, the coarse stuff being delivered 
to a revolving picking table from which the solid pieces are 
taken by women and boys, and the waste is eliminated further. 
This table feeds the 30in. crushing rolls, which discharge into 
a 5mm. trommel ; the ore which is not sufficiently fine to 
pass this mesh being returned by a bucket elevator to the 
rolls. After leaving the 5 mm. trommel the ore passes to 4, 
3, 24, and 2 mm. trommels, and two hydraulic classifiers 
successively, the overflows feeding to six four-compartment 
Green’sjiggers, with 54, 44, 34, 3, 2, and 14 mm. sieves respec- 
tively. The slimes are classified hydraulically and fed to 
three Green’s vanning tables. Thechatts (seconds) are taken 
from jiggers to an elevator which delivers them to 24in. 
crushing rolls, and after further crushing they are treated 
over jiggers and tables as described already. Save the passing 
of the chatts to the elevator, the whole process is automatic, 
About one ton of shipping ore is produced for every ten tons 
sent to the mill. 

The report gives a very brief indication of the geological 
character of this highly mineralised district of Tolima. The 
lodes are in metamorphic schists of a variable character. 
There are alluvial deposits, nearly always auriferous, covering 
the schists. The principal metals found are iron pyrites, 
blende and galena, silver, native and as argentite, pyrargyrite, 
and stephanite. Two lodes of scheelite (Ca W O,) have been 
found. The timber supply is found to be ample as a rule, 
but companies are warned that cutting without planting must 
lead to difficulty by and by. The description of a large 
number of mines, some at work and others abandoned for 
want of capital in that hilly country, is of great interest, and 
particularly is it so to find the native miners in so many of 
those districts extracting gold by washing in the creeks and 
rivers of North Tolima. The difficulties of transport are still 
very great in Colombia, throughout, and the freight for silver 
from Honda on the Magdalena in Tolima to the United 
States or to England amounts to about £5 per ton, exclusive 
of insurance and other charges. But both in North Tolima, 
in which the above mines are situated, and in South Tolima 
minerals have been found, suchas cinnabar, asphalt, petroleum, 
and others, including copper, which make it highly probable 
that many new gold and silver properties will be opened up in 
Tolima during the next few years. Except in such a case as 
the Frias mine, the country has only been scratched, but it 
has to be acknowledged that difficulties will have to be over- 
come, and many attempts have failed to prove a commercial 
success. 

The British Minister proceeds ‘to give a bird’s-eye view of 
mining in all the chief departments of Colombia. He thus 
reviews the position in Antioquia, which is contiguous to 
Tolima ; in Cauca, the Pacific coast State; in Magdalena 
and Bolivar, the northern States; in Boyaca and in Can- 
dinamarca, the highland States to the east and north-east of 
Tolima; and of Bogota, the capital. In the district of 
Manizales, in the State of Antioquia, draining to the Magda- 
lena River, the whole is traversed with gold veins. Explora- 
tion of value is still much needed. Extraction of gold is done 
by a rough wooden stamp mill, placed by the reef near a 
stream, which becomes the motive power. The metal is 
crushed ; the heavier concentrates are caught in blankets, 
and the free gold washed out of these concentrates by hand, 
no mercury plates being used. A number of mines are 
equipped with local made or imported Californian mills, 
driven by Pelton wheels. The reef mines are classified into 
two groups—viz., those in which metallic sulphides, galena, 
zinc blende, and iron pyrites predominate, and those in which 
the gold is found in a more or less free condition in quartz 
reefs. Owing to the configuration of the ground, the heavy 
expense of shaft sinking and of employing pumping plant is 
almost unknown, and the reefs in Antioquia are worked from 
drives in the hillside. 

In various parts of Colombia other mines are common, and 
are being worked by primitive methods, while mineral oi 
many kinds is found in most of the States which have been 
named. Coal and salt, copper and platinum, are among the 
minerals, in which the country is rich, which await a 
more effective method of recovery. In the case of some of 
these minerals, such as salt and coal, fine deposits are 
known, but, speaking generally, a thorough survey seems to 
be required in most parts of the country. 

The Minister adds some general remarks on the State of 
Colombia from a mining and financial point of view. Parti- 
cularly does he emphasise the pressing necessity of better 
communication and transport. Some railways are in con- 
struction and others projected, but the country is so moun- 
tainous that transport must always be difficult. | Machinery 
has to be sent to most mines on mules, and packages should 
not exceed 1251b. gross weight. Climate and labour are 
problems of some gravity. Though Colombia is in a tropical 
latitude, her altitude in mining parts is high, and many of 
the mines are in a temperate and a few in a cold climate. 
There are parts, such as the Chocé, in the State of Cauca, 
which are torrid districts, quite unsuitable to Europeans. 
Speculators have not sent the right men out to Colombia. 
There can be no question of the attraction of its mineral 
wealth generally, but first-class engineers should be sent out, 
and they should, if possible, have some knowledge of 
Spanish ; they should, and all agents sent out also, be 











placed in financial touch with some London banker who does 
business in Colombia and is known there. It should be | 
known also that French capital is now largely used in | 
Colombia, especially on the Pacific coast, but used under 
British-formed companies. Those who are personally | 
interested in such an account as this of the British Minister | 
at Bogota on the mines and minerals of Colombia will also | 
welcome the summary of the mining law of Colombia which 
he appends to his report. 








THE ATTEMPT TO FLY ACROSS THE CHANNEL. 





AFTER a delay of several days, during which the weather 
conditions were unfavourable, Mr. H. Latham on Monday 
of this week made the first attempt to cross the Channel by 
aéroplane. Sangatte, the French terminus of the abandoned ! 


suitability of Mr. Latham’s type of machine for this par. 
ticular purpose. Flying overseas is attended with diflicy). 
ties which are not met with in other circumstances. As an 
instance of this, it may be mentioned that there are, more 
or less always, over any large stretch of water vertica] 
currents of air which must naturally render the conditions 
of the problem of flight somewhat more complicated than 
in their absence. At the same time some authorities 
maintain that Mr. Latham was making his attempt at too 
low an altitude—according to his own statement he never 
rose more than 400ft. above the sea-level—as they believe 


| that the atmospheric currents are more uniform and steadier 


at a greater height. But they admit that these heights are 
beyond the reach of any type of machine at present in 
existence. On the other hand, Mr, Latham believes in the 
possibility of overcoming these difficulties by driving his 
machine at a sufficient speed, and in this connection he 
claims to have travelled at from 40 to 45 miles an hour on 
Monday. 











MR. LATHAM STARTING HiS FLIGHT 


Channel Tunnel, was chosen as the starting point, the aéro- 
planist intending to land at Dover. Im the early part of 
Monday morning the weather conditions were regarded as 
suitable for the attempt, and at a quarter to seven, having 
made all the necessary preparations, Mr. Latham ascended 
in his machine, and after executing a wide circle round 
Sangatte, headed for Dover. The French torpedo boat 
Harpon, lent by the Government for the purpose, and other 
vessels, accompanied the aéroplane on its voyage across the 
Channel. 


The aéroplane—Antoinette IV.—used by Mr. Latham is of 
the monoplane type, and was designed by M. Levavasseur, 
of the Antoinette Company. It was fitted with a 50 horse- 
power eight-cylinder petrol motor, special care having been 
bestowed on the cooling details. In previous examples of 
aéroplanes one of the chief sources of trouble has been in 
connection with overheating of the engine. When water is 
employed for cooling purposes it has, of course, to be 
reduced in quantity to the least possible amount on account 
of its weight. This in turn demands an efficient radiator, 
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THE AEROPLANE BROUGHT BACK BY THE TUG 


After accomplishing a distance of about eight miles, or | 
about one-third of the total distance, the machine was seen | 
to be gradually descending in a long straight line to the | 
surface of the water. The fall took place gently, and the | 
aéroplanist experienced little danger, as the machine floated | 
readily until the torpedo boat came alongside and rescued | 
him. The aéroplane itself was damaged, but was taken on | 
board by a tug, and the party returned to Calais. 

The flight thus failed in its main object, but sufficient was 
done to demonstrate the possibility of success and the! 








and so adds to the total weight. In the Antoinette IV. the 
water from the cylinder jacket is carried direct to a radiator 


| forming part of the framework of the aéroplane, and 


is then withdrawn by means of a pump and discharged into 
the water tank. 

The exact cause of Monday’s failure has not been as yet 
clearly stated. Mr. Latham himself attributes it to defec- 
tive carburation, and believes that the salt in the air had an 
important bearing on the matter. It appears that from 
some unexplained cause the engine suddenly stopped, and 
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despite efforts made to start it again it failed to do so. It 
was later admitted that the tuning-up of the machine had 
not been carried out as thoroughly as was necessary. As 
far as the actual flight is concerned, Mr. Latham has 
expressed his entire satisfaction with the machine, and is 
confident of ultimately succeeding in flying the Channel. 
It is intended to repair the damaged machine, but in the 
meintime it is reported that Mr. Latham will make a fresh 
attempt next week in a machine of similar construction to 
that he has already used, but with a much more powerful 


motor. 








THE LONDON COUNTY COUNCIL'S TRAMWAYS 
ACCOUNTS. 

THE accounts in connection with the London County 
Council’s tramways for the year ending 31st March last have 
just been submitted to the Council by the Highways Com- 
mittee. At this date the Council’s tramway system extended 
over a length of 1273 street miles, this figure being made up 
of 852 miles of electric lines and 42 miles of horse lines. 
The whole system is worked by the Council with the excep- 
tion of a short length of § mile double line in Archway-road, 
Highgate, which is worked by the Metropolitan Electric 
Tramways, Limited, and a length of about § mile—double 
and single lines—in the Lea Bridge-road, which is worked by 
the Leyton Urban District Council. 

The capital expended on the undertaking up to the 
31st March last was £9,483,561 18s. 1d., of which 
£1,068,971 2s. 2d. represents expenditure during the year 
1908-9. The total debt repaid to the same date amounted to 
£1,074,345 4s. 11d. out of revenue, and £282,519 12s. 8d. 
from the proceeds of sales of horses and old materials, &c. 
The debt outstanding was £8,126,697 Os. 6d., or, deducting 
£83,558 for the value of surplus land, £8,043,139 Os. 6d. 

The total receipts from the undertaking during the year 
and the working expenses are shown in the following 
statement :— 

Electric traction, 
8. d. . a. £ 8. 
Total receipts .. 1,572,251 8 7 .. 275,199 1 7 .. 1,847,45010 2 
Working expenses .. 895,286 4 7 .. 305,402 0 2.. 1,201,688 4 9 
675,965 4 0.. 3020218 7.. 645,762 5 5 
(deficiency) 

After deducting debt charges, income-tax, and other sums 
from this figure of £645,762 5s. 5d., there remained a balance 
of £107,570 7s. 2d. 

It will be remembered that in 1908 the Council decided 
that a provision of two-thirds of a penny per car mile on the 
total car mileage run on the electric tramways in each year 
should be made, and that the question ofthe adequacy or 
otherwise of this provision should be again considered at the 
expiration of five years. Provision at this rate for the year 
1908-Y amounts to £88,785, and the balance of the £187,585 
which remained has been also transferred to the renewals 
fund towards the deficiencies for past years. Had provision 
on the present basis been made in each of the years of elec- 
trical working, the fund would, with interest accumulations, 
have amounted at 31st March last to £285,632—after taking 
expenditure into account—as compared with £264,837 on the 
fund at that date. The shortage was, therefore, £20,795. 

A further decision of the Council come to in 1908 was that 
a general reserve fund should be established to provide for 
general contingencies, and that to form a nucleus of this 
fund the sum of £34,634 should be transferred to the fund. 
This amount of £34,634 is made up of £30,772—the total of 
the renewals reserve fund on Ist April, 1904, in respect of 
the horse system, together with the interest accumulated 
to 3lst March, 1908. Interest was added during the year 
1908-9, and the fund at the end of last March amounted to 
£35,270. 

The total operating expenses for electric traction amounted 
during the year dealt with in the accounts to 6.74d. per car 
mile run, as compared with 6.79d. per car mile in 1907-8. 
The working expenses with horse traction worked out to 
10.24d. per car mile. Considerable loss was sustained 
during the reconstruction of horse lines for electric trac- 
tion, as not only were some of the routes entirely closed, 
but sections of other routes had to be closed, and this dis- 
organised the whole traffic on important through routes. A 
further length of 17 miles of electrically-worked tramways 
were put into operation during the year. 

The total numbers of passengers carried and of car miles 
run during the year were as follows :— 


Horee traction. Total. 
£ 8 y 


Surplus on working... 


Electric traction. Horse traction. Total. 
Number of passengers .. 344,705,937 207,904 412,913,841 
Number of car miles 31,962,784 7,156,688 39,119,472 


Of the total number of passengers 24.22 per cent. were 
carried at $d. fares; 48.04 per cent. at 1d.; 9.29 per cent. at 
14d.; 9.89 per cent. at 2d.; 1.49 per cent. at 2}d.; 2.15 per 
cent. at 3d.; .17 per cent. at 34d.; and .04 per cent. at 4d. 
The number of exchange tickets amounted to 4.71 per cent. 
The average fare per passenger on the electrified lines was 
1.07d., as against 1.08d. in 1907-8; and on the horse traction 
lines .93d., as against .964. in 1907-8. It is pointed out, 
however, that the average fare per passenger on the whole 
system was 1.05d., the same as in.1907-8. 

Taking the results of the electric system by itself the 
surplus on working is equal to 42 99 per cent. of the gross 
receipts, as compared with 43.17 per cent. in the previous 
year. The total receipts obtained from the working of the 
electric lines averaged 11.81d. per car mile, as against 11.95d. 
per car mile in 1907-8. The net result on working is equal 
to 5.07d. per car mile, as against 5.16d. per car mile during 
the previous year. 








SHIPBUILDING NOTES. 


IT is @ common practice now-a-days to print extensive 
descriptions, in the technical Press and elsewhere, of the ocean 
liners which are built from time to time, illustrated by 
photographs of their saloons, lounges, &c. The naval 
architect, however, who looks at his profession in the proper 
light, will feel an equal interest in all types of steamers, the 
construction of which make demands on his invention and 
his skill. And certainly the problems involved in the con- 
struction of a modern high-class cargo steamer will bear 
comparison as regards complexity and difficulty with those 
involved in the construction of the passenger steamers referred 
to. If we should desire to see perhaps the highest expression 
of modern shipbuilding in this respect, we should not do better 
than examine any of the later vessels of Messrs. P, Henderson 





and Co.’s fleet, the last addition to which—the Henzada— 
was launched from Denny Brothers’ yard recently. The 
Henzada is the latest of a long line of vessels which are well 
known to travellers to Rangoon, all of which have been con- 
structed by Denny’s. In these vessels may be witnessed all 
the main developments that have taken place in recent years 
—increase of dimensions from 360ft. in length to well over 
400ft., the removal to the largest possible extent of all 
obstructions in the cargo holds, and arrangements for maxi- 
mum facility of loading and discharging cargo. 





SPEAKING of types of vessels reminds one of that particular 
type to which some reference was made in this journal last 
week, in the notice that then appeared of the train ferry 
steamer Drottning Victoria. This vessel, built by Swan, 
Hunter and Wigham Richardson, is of special interest in 
respect of the fact that she is intended for sea service in the 
Baltic, bridging the gap between Sassnitz and Trelleborg. 
This particular type of vessel, of course, is not at all a novelty, 
no less than twenty-two railway ferries being at present in 
use in Denmark amongst the islands which form so consider- 
able a part of that country. Where the sounds or channels 
are too broad to be bridged, the railway ferry system became 
a necessity, in order to obviate frequent loading and unload- 
ing. Many of these vessels are designed for comparatively 
high speeds, and are specially strengthened to act as ice- 
breakers. Those interested in the subject will find full 
information regarding this most interesting example of ship 
construction in a paper read by Mr. Harold M. Olsen before 
the Institution of Engineers and Shipbuilders in Scotland on 
23rd March of this year. 





THE usual quarterly return compiled by Lloyd’s Register 
of Shipping has now Leen published, and shows the number 
and tonnage of vessels under construction in the United 
Kingdom up to the end of June. An analysis of the return 
reveals some interesting features. If warships be excluded, 
it appears that there were 308 vessels under construction on 
30th June of 745,705 tons gross tonnage, This is 166,000 
toas less than that under construction at the end of last 
quarter, and it is also considerably less than that under con- 
struction twelve months ago. It is to be hoped that the 
recent increased activity in British shipbuilding ports, 
evidences of which are noticed from time to time in this 
column, will make it possible for a different story to be told 
at the end of September. We notice that the Clyde at 
present enjoys a good lead in the number of vessels actually 
being built, the total for that river, including Glasgow and 
Greenock, being 108 of over 260,000 tons gross. Newcastle 
has 43 ships of 116,787 tons and Sunderland, we note, has 28 
of 60,785 tons. 





THE record breaking feats of the Mauretania become 
monotonous. On her recent voyage to New York she again 
broke the record by 58 minutes, and her average speed works 
out, for the whole voyage, at 25.84 knots, as against 25.62 
previously. It is to be hoped that the Lusitania will soon 
share her sister’s success, and that the recent alteration to 
her propellers, similar to that already effected to those of the 
Mauretania, will conduce to that end. 





It would be difficult to over-estimate the beneficial 
influence of the Clyde Trustees in promoting the prosperity 
of the port of Glasgow and of those shipbuilding and engi- 
neering interests connected with it. For a long series of 
years, both as regards dock accommodation and depth of 
channel, they have pursued a policy of intelligent anticipa- 
tion of the needs of the port, and it is to this policy that 
much of the phenomenal expansion characteristic of Clyde 
industries is due.. It is evident that this policy will be pur- 
sued in the future by the care and thought which has recently 
been given to the proposal to construct a large new graving 
dock there. This scheme has been under the consideration 
of a Special Committee for some time, and a definite proposal 
has now been made to construct the dock at Renfrew, which 
proposal has now been submitted to the Admiralty. Glasgow 
is not particularly rich in graving docks, and it cannot be 
doubted that this proposed addition to their number will 
prove a most valuable accession to the resources of the port. 
A wise discrimination has been exercised in the choice of the 
site, which has been selected so as to minimise, as far as 
possible, the subsequent dredging, which will almost cer- 
tainly be necessary. 








AMERICAN ENGINEERING NEWS. 


An embankment building machine.—In American railway 
construction the use of dump or tip wagons is very generally 
adopted for making embankments. Sometimes these are 
small fan-wheel wagons, and sometimes large 20-ton bogie 
wagons tipped—sideways—by air cylinders controlled from 
the engine cab. End tipping is very slow, and various 
arrangements of travelling bridges, temporary timber trestle 
bridges, &c., are employed to allow of dumping entire trains 
at one time. Im one arrangement the construction tank 
terminates by a citcular loop on a travelling timber frame at 
the ‘‘ tip,’’ the wagons being tipped to fill the sides or end of 
the embankment as they pass slowly around the loop. An 
arrangement employed recently for a rock embankment 80ft. 
high and 1200ft. long, in changing the line of the Delaware, 
Lackawanna, and Western Railway, is a cableway parallel 


with the line of the embankment, and carrying at one end a } 


platform with a line of rails for the tip wagons. This plat- 
form is shifted forwards along the cableway as the work 
progresses. The construction railway is of 3ft. gauge, and 
the locomotive backs its train slowly out upon the platform. 
As each wagon reaches the edge it is tipped sideways, so that 
only empty wagons run out on the farther end of the plat- 
form. The tower at the farther end is fixed. The one at the 
end where the tipping is done is slid forward occasionally, so 
as to shorten the span and raise the cables, which otherwise 
would drop below the level of the top of the embankment. 
The two cables are 24in. diameter, 12ft. apart, About 1000 
to 1200 cubic yards per day are being deposited in this way, 
the rock coming from an adjacent cutting. 

A combined bridge and market.—The ancient practice of 
erecting buildings on bridges, as in the case of Old London 
Bridge, for example, has a modern application at Monterey, 
Mexico, where a bridge has been built to span the Santa 
Catarina River, and carry a market house. A wooden building 
on a steel bridge was destroyed last year by fire. The new 
building is of concrete, on a bridge of armoured concrete. 
The bridge has two arched spans of 74ft. 3in., with a rise of 





8ft. Gin. above the springing line, which is at ' high-water 
level. The width is 52ft., composed of a central roadway 
19ft. wide, and two rows of stalls or compartments 16$ft, 
deep. The stalls are about 10ft. wide, separated by concrete 
partitions, the upper ends of which carry the roof. The 
height is 10}ft. a6 the sides of the bridge, and 25ft. at the 
centre of the roadway, the roof over the roadway rising like a 
lantern roof above the sloping roofs over the stalls. The 
length of the building is 200ft. The concrete is composed of 
1 part Portland cement, 24 parts sand, and 5 parts river 
gravel, with blocks of rough stone embedded in the concrete. 
The steel reinforcement consists of fin. rods spaced about 
12in. apart in the longitudinal rows, and 4ft. apart in the 
transverse rows. The concrete of the arches was deposited in 
longitudinal ribs, the spandril walls being formed monolithic 
with the outer ribs. Earth filling was rammed in place to 
the level of the roadway. The deflection at the crown on 
removing the centres was only j;in. The building was not 
erected until after the arch centres had been struck, thus 
avoiding the liability of cracking due to settlement of the 
arch, The walls are 3in. thick, with horizontal and vertical 
steel rods. The roof is reinforced with a sheet of expanded 
metal, and rests on concrete purlins, which were cast in 
moulds on the ground and set in place when hard. 

Autographic records of machine output.—There is a very 
general extension of the use o! autographic records of the 
work of machines and machinery in American manufacturing 
plants. These recording instruments not only show the 
actual course of the work, but enable comparisons to be made 
with former records, while they have an important moral 
effect on the workmen. For instance, a recording gauge of 
steam pressure in a boiler plant will have an important in- 
fluence upon the fireman, who will be more careful to see 
that he maintains the desired pressure. At an oil factory, 
great difficulty was experienced in keeping a uniform tempera- 
ture in the tanks, in spite of frequent readings with an 
indicating thermometer. The introduction of recording 
gauges served not only to check any carelessness on the part 
of the men—as any fall in temperature could be traced—but 
it also assisted the men in maintaining the temperature, as it 
showed at once any tendency to change, which could be 
remedied at once. In some cases the recording instruments 
are at a distance—in the office of the manager or superin- 
tendent—but the men know that this impartial machine is 
recording an exact history of their work. At a factory of 
india-rubber goods, an instrument records the heat of the 
vulcaniser and the length of time the goods remain in the 
vulcaniser. Paper-making companies have recorders whose 
diagrams show the exact time and duration of each process 
on a machine and the time the machine was at rest. At the 
South Chicago Steel Works recording pyrometers in the 
superintendent’s office show continuously the temperature of 
the entering hot gas and outgoing top gas at each blast 
furnace. The same furnaces have indicating pyrometers to 
show the furnacemen the exact conditions at any time. 
The opening and closing of the valves on the regenerator is 
also recorded by marks on the diagram. 

A 200-ton railway weighing machine.—At the goods yards 
and sorting yards of American railways, track scales or 
weighing machines of large capacity are required owing to 
the great sizes and loads of the wagons. This is especially 
the case where there is a heavy coal traffic, as the wagons 
must be weighed quickly and accurately. The law makes 
the railway originating a‘shipment responsible for delivering 
the full shipped weight at destination, and there is frequent 
controversy over the weighed loads as between the railway 
and the consignee. In order to ensure accuracy for its own 
purposes and to convince its customers of this accuracy, the 
Pittsburg and Lake Erie Railway has installed an exception- 
ally massive and powerful weighing machine having a 
nominal capacity of 200 tons, with ample safety under a 
considerable overload. The wagons are passed over the scale 
at a speed of five miles per hour, and the weight is auto- 
matically registered and recorded. A special device prints 
the weights directly upon the way-bills. The rails are 
fastened by bolted clips to cast iron chairs or pedestals rest- 
ing upon the scale girder, each girder consisting of a pair of 
rolled steel joists. A framing of other joists supports a deck 
of fin. steel plate. The rail joints at the ends are not 
opposite, but so arranged that the load comes simultaneously 
upon the first bay on one side and the second bay on the 
other. The platform is 67ft. long, with an effective length 
of 53ft, and the scale pit is deep and large enough to enable a 
man to walk among the beams and make the necessary 
inspection, adjustments, &c. The rails are on a gradient of 
1 in 200 to facilitate the movement of the wagons, but the 
scale itself is level, the gradient being obtained by packing 
blocks under the rails. A pair of dead rails is provided for 
the use of wagons that are not to be weighed. Ordinarily 
railway weighing machines are 30ft. to 60ft. long and of 
about 150 tons capacity. 

Motor wagons for use in a factory.—The handling of goods 
through the shops and grounds of a large works calls for the 
use of various systems of transportation. Trucks, travelling, 
overhead, and jib cranes, telpher systems, works railways, 
&c., are used in various combinations. One of the plants of 
the General Electric Company, U.S.A., had a works railway 
of 3ft. gauge, with wagons pushed by men. The enlarge- 
ment of the works made it necessary to extend the railway, 
or find some other system. The original railway had to 
carry about 175 tons per day, with average loads of six tons, 
and an average run of 700ft. But only about 50 tons would 
have to be carried by the extension, and the cost of equip- 
ping an electric railway would have been disproportionate to 
the work. The original line was equipped with electric 
storage battery locomotives, thus cutting the cost of trans- 
portation to about one-third of that by hand. For service 
beyond the range of this railway two four-ton four-wheeled 
electric lorries or motor wagons are used, which have the 
advantage of serving any part of the works, Other lorries 
will be used as needed. The railway has two ten-ton loco- 
motives or motor trucks, and a number of five-ton platform 
wagons. In studying out this works transportation system 
careful analysis of the cost by different methods was made, 
including an electric railway for the entire works, horses and 
wagons in addition to the original manual-power railway, 
and motor lorries in addition to the electrification of this 
latter railway. The cost of equipment, cost of working, 
repair and maintenance, the amount of material to 
carried, the distance hauled, &c., were all covered by the 
analysis. This showed electric traction to be cheaper than 
manual power on the railway, and electric lorries to be 
cheaper than horses and wagons for the remainder of the 
works. 
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THE NEWBURGH AND NORTH FIFE RAILWAY 




















Fig. 1—-LUTHRIE STATION Fig. 2—KILMANY STATION, LOOKING WEST 























Fig. 3—-GLENBURNIE JUNCTION FROM THE EAST Fig. 4—ST. FORT, NORTH JUNCTION 














Fig. S—LINDIFFERON PUBLIC ROAD BRIDGE Fig. 6-DUNBOG ROAD BRIDGE 


NEWBURGH AND NORTH FIFE RAILWAY. chains distant the line enters a rock cutting 41 chains in | where there is a goods siding for the convenience of the 
length, having a maximum depth of 23ft. 6in., and a little | neighbourhood. One mile 7 chains farther on the line 

Tue Newburgh and North Fife Railway, which is | beyond the second mile-post the road leading to Dunbog | passes under the Lindifferon public road by means of a 
12 miles 69 chains in length, with a short loop 35} chains 
long at the St. Fort or eastern end, branches off, as will 
be seen from the map, Fig. 8, from the Ladybank-Perth 
line of the North British Railway at Glenburnie Junction, 
about 14 miles south of Newburgh Station, where the 
public road from Grange of Lindores to Newburgh passes 
under the Perth line. The line immediately enters a 
sand cutting about 30ft. deep, and then runs eastwards to 
Lindores, crossing at a point 37 chains from Glenburnie 
Junction, the Newburgh and Lindores public road by a 
skew steel lattice girder bridge, the skew span being 
66ft. lin. and the two girders 78ft. Tin. long, with built-up | 
cross girders. Thirty-six chains further on the line passes 1 tt | 1in900\ | \nsoe eae 11095 Viorvzontal VI301in 165 
under an elliptical concrete arch occupation bridge lead- }—il i, Lal L_4 ri ay oa Je gle 
ing to Guilds Quarry. d i ae ~ ” en 

About a mile from the junction is Lindores Station, “The Engineer = 
consisting of a single platform, booking-office, waiting- 
rooms, offices, and station-master’s house, and also siding Fig. 7—PROPILE OF THE LINE 
accommodation. Thirty-one chains further on the rail- : 
way crosses the Kinnaird public road by a plate girder | House is crossed by a steel girder bridge of 15ft. span. skew overbridge with concrete parapets, consisting of 
bridge with a skew span of 55ft. lin., having three steel| The line then closely follows the public road eastwards | two skew spans of 34ft. 10in. each, with a centre pier 
girders with rolled joist cross girders. Twenty-four! to Ayton Smithy—8 miles 55 chains from the start— | between, which, along with the abutments, are extended 
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far enough to enable rolled joists to be taken across at | 


right angles to the centre line of the railway to support 
the whole of the roadway. 


jack arches. At 4 miles 77 chains the railway also passes 
under the public road between Newburgh and Cupar by 


These joists have only to | 
span 15ft. to 16ft., and are filled in between with brick | 


The difficulties to be overcome in connection with it 
were the sharp skew—25deg. 35 min.—and the small 
amount of head room available. Owing to the skew 
| only five cross girders extend right across, and it was 
| necessary that these should be as deep as possible and 
very efficiently connected to the main girders in order to 
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Fig. 8-MAP OF THE LINE 


a bridge similar in all respects, but slightly smaller than 
that just referred to. 

The next work of importance is a rock and soft soil 
cutting about 32ft. deep, which starts at 5 miles 60 chains 
and terminates at the sixth mile-post, at which point 
Luthrie Station is situated. Two and a-half chains 
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give sufficient lateral stiffness to the whole bridge. 
These objects were secured by making the five centre 
girders deeper than the rest and carrying them up 
through the floor to within a couple of inches of the 
undersides of the rails, and further by slinging the 
cross girders to gusset plates extending the whole depth 
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Fig. 9-DIAGRAM OF LOADS AND STRESSES IN THE LINDORES BRIDGE 


from the commencement of the cutting the road from 
Moonzie to Kinsleith crosses the line by a single-span 
steel girder bridge with concrete parapets. 

Luthrie Station consists of two platforms and siding 
accommodation, booking-office, waiting-rooms, usual 
offices, footbridge, station-master’s house, and siding 














of the main girders, which gussets run down into and 
form part of the web of the cross girders. The bridge 
has proved exceedingly stiff under test; the deflection of 
the centre of the main girder—one side of the bridge 
only being loaded, no rails being laid on the other side 
—was ;;in. The weights are light for the work done. 
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Fig. 10O—DIAGRAMt OF @LOADS@AND_ STRESSES IN THE LUTHRIE BRIDGE 


accommodation. At 6 miles 28 chains the Luthrie public 
road is crossed by a lattice girder skew bridge with a 
skew span of 81ft., and consisting of two steel girders 
97ft. 8in. long and 10ft. deep, with built-up cross girders. 
This bridge is practically an enlarged edition of the Lin- 
dores public road bridge. 


Of course, owing to the skew, the maximum bending 
moment does not occur in the centre of the girders, 
| and this was taken account of in the profile, which is 
| not generally done. Diagrams of stresses in both the 
| Lindores and the Luthrie bridges are given in Figs. 9 
'and 10. We have been given the following particulars 





regarding the calculations for bending moments and 
shear under live loads 


Fox Calculation of Bending Moment, 

. Six-coupled tank controls spans between Oft. and 11ft. 
If. Steam crane (20-ton) controls — between 1l1ft. and 24ft, 
I}. Oil tank wagons contro's spans between 24ft. and 48ft. 

1V. Six-coupled goods engine and tender controls 
SORUMOUOU os ce ask ses, nee fas 
V. Bogie engines and tenders’ cuntruls spans 
between ... arr 70ft. and upwards, 


48ft. and 70ft. 


For Calculation for Shear. 
. Six-coupled tank controls spans between .. 
Il, Steam crane (20-ton) controis spans between 
III. Oil tank wagons controls spans between 
IV, Six-coupled goods engine and tender controls 
SOA ROUONN 5 es hu: die one Mes 
V. Bogie engines and tenders controls spans 
between ... vee vee eee ©TOFt. and upwards, 


Oft. and 6ft. 
6ft. and 22ft. 
22ft. and 30ft. 


30ft. and 70ft. 


The different types of loads are shown diagrammatically 
under the engravings. Various construction details of 
the Luthrie bridge are given in Figs, 12 and 13. 

The Rathillet policies are next traversed, at the north- 
east boundary of which is situated Rathillet siding, 
8 miles 10 chains from Glenburnie Junction. This siding, 
like that at Ayton, has been construeted for the conveni- 
ence of the neighbouring district. At 8 miles 20 chains 
from Glenburnie Junction a cutting 32ft. deep is entered, 
and just before the ninth mile-post the farthest point 
from the high road—about haif a mile—is. touched, the 
course of which has been followed more or less closely 
from the commencement up to the eighth mile-post. 
From the ninth mile-post to the termination. of the line 
the course of the Mottray Water, which runs into the 
Eden near Leuchars, has been followed. 

Between 9 miles 50 chains and 10 miles 15 chains 
another cutting is met with having a maximum depth of 
26ft., and at 9 miles 69 chains the Newport public road 
crosses the line by a bridge similar to, but rather larger, 
than the Lindifferon public road bridge. At 10 miles 
10 chains is Kilmany 8tation, consisting of two platforms 
equipped with the usual offices, foot-bridge, and siding 
accommodation. 














Fig. 11—A CUTTING IN ROCK 


After leaving Kilmany the line runs in a north- 
easterly direction, and at 10 miles 77 chains the Logie 
public road crosses over the line by a bridge of two con- 
crete arches with a centre pier having a square span of 
16ft., and between 12 miles 25 chains and 12 miles 
40 chains a cutting of light, dry sand and very side-long 
ground, with a maximum depth at the centre line of 20ft. 
is passed through, and then curving to the north the 
line joins the main line of the North British Railway to 
Dundee at St. Fort Station, 3 miles 60 chains distant 
from Leuchars Junction Statior and 4 miles 50 chains 
from Dundee Tay Bridge Station. 

The short loop mentioned in the beginning of the 
article branches off from the main line at a point 
2 miles 22 chains east of Kilmany Station and joins the 
main line south of St. Fort station, and is intended to 
provide for a through service to St. Andrews and East 
Fife generally. 

Owing to the proximity of the line to the public road 
and the winding nature of the Fernie Burn and Mottray 
Water, there is the large number of forty-three bridges 
and culverts, twenty-two of which are steel, and nine 
of masonry having spans of 6ft. or over, on the line, all the 
abutments and wing walls being built of concrete. Where 
arches are employed they are generally built of concrete 
if the angle of the skew is 60 deg. or less, as at Guilds 
Quarry and Logie public road bridges; but where the 
skew is greater brick has been employed. 

For a cross-country line the gradients may be con- 
sidered easy, the ruling gradient being 1 in 70, and that 
only for about a quarter of a mile at Glenburnie Junction. 
There are also two stretches of 1 in 95, one about half a 
mile long between the sixth and seventh mile-posts, and 
the other about three-quarters of a mile long between the 
tenth and eleventh mile-posts. Other than these, there 
are no gradients less than 1 in 100. A profile of the line 
is given in Fig. 7. The line has been constructed as a 
single line, with rails weighing 841b. to the yard and 
correspondingly heavy chairs and fastenings in order to 
carry the heaviest North British rolling stock; but the 
bridges have been built and sufficient land acquired for a 
double line when the traffic calls for such. At each of 
the three stations on the route the platforms are 450ft. 
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long, in order to accommodate summer excursion traffic, | on the 13th, and finally opened to the public on January | of from one to four cubic feet, the stones above low water 


and all the station buildings are built of “ Brandem” | 25th last. The engineers jointly responsible for the line | being hand packed. The tidal rise at San Francisco at 
brick, which gives them a pleasing appearance. The | are Messrs. Thomas Meik and Sons, Edinburgh, and Mr. | springs does not exceed 5ft. The method of construction 
yards are fully equipped for goods traffic, and at each | Walter Beer, of Westminster, Mr. J. F.J. Reynolds hav- | hitherto adopted is not entirely satisfactory, the free perco. 
station there is a comfortable house for the agent. | ing acted as resident engineer. The various engravings lation of the water through the bank carrying away the filling 

The trains are being run on the Tyers train tablet | which wegive in Figs. 1 to 6 and on page 88 show different ' material behind. In addition, difficulties have arisen owing to 
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system, while the line itself is being worked by the 
North British Railway under agreement with the New- 
burgh and North Fife Company. The North British 
Railway owns the Newburgh Station, which it has recently 
constructed. That company also laid in, as is customary, 
the junctions of the Newburgh Company’s line with its 
own lines at Glenburnie and St. Fort, and installed the 
telegraphs and Tyer’s train tablet equipment on the 
Newburgh line at the request of the Newburgh Com- 
pany’s contractors. 

The railway provides a short North British route be- 


tween Perth and Dundee and the Forfarshire coast, also | 


between Perth and St. Andrews and East Fife; it will 
enable the North British Company greatly to improve its 
service to the places mentioned, passengers to the For- 
farshire and Fifeshire coasts from Perth, and north and 
west thereof, having at present either to change stations 





Fig. 12—DETAILS OF THE LUTHRIE BRIDGE 


types of bridges on the line, and various views of stations’ 
«Ke. 








THE REBUILDING OF SAN FRANCISCO. 


THE annual report of H.M. Consul-General at San 
Francisco—Mr. W. B. Hearn—contains some interesting in- 
formation concerning the rebuilding of the city since the great 
earthquake and fire of 1906, in particular with reference to 
the extensive scheme of harbour improvements which was 
commenced soon after the disaster. 

In the year 1908 over seven million sterling was spent in 
buildings and alterations, and the new structures in the busi- 
ness quarter of the city are immeasurably better than those 
which existed before the fire, and Chinatown, formerly a 
nucleus of filth, is now a model of cleanliness. On June Ist, 
1907, the water front of San Francisco included 10,600 lineal 


the settiement of the foundation. It is now proposed to con- 
struct a sea wall impervious to water and on a securer founda 
tion. Of the twenty-eight piers on the water front, about one- 
half are constructed on creosoted timber piles. All these are 
old structures and are in bad condition. The remaining piers, 
which are of later construction, are carried on piles encased in 
reinforced concrete cylinders, a system of construction which 
has been found much more satisfactory than the old method. 

In November, 1908, the property of the San Francisco Dry 
Dock Company, including five docks, was acquired by the 
Bethlehem Steel Company, which is also the owner of the 
Union Ironworks in the city. A large new graving dock is to 
be constructed at Hunter’s Point, where also extensive repair 
shops will be erected by the Steel Company. 

The fire of 1906 destroyed 28,000 buildings, since when 18,422 
building permits have been issued, and it is estimated that a 
sum of over twenty-seven millions sterling has been expended 
on the erection of the new structures, including over seven mil- 
lions in 1908. It is noteworthy that permits to the value of 
under four millions have been issued since the fire in respect of 


Ret STR IN 1 AZALZE AT yh Leve! Class A buildings, which include the absolutely fireproof, 

- 4 SS EI lt earthquake-proof, steel] and stone structures, with wire-glass 
A ‘so? windows, automatic metal doors, and metal interior fittings. 

\ 28 The old Class A buildings, so far as is known, withstood the 

fe = Sy eee Road | ___s*_Level y earthquake without damage, and even after the fire were in a 

: : condition to be refitted, and are now in regular use, Class C 

Elevation. buildings, on the other hand, on which over nine millions 
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THE LUTHRIE BRIDGE 


sterling have been expended since the fire, consisting of brick 
walls and steel girders, and corresponding to the common 
style of construction in British cities, suffered some damage 
from earthquake, and were totally destroyed in thefire. The 
cost of building construction in San Francisco decreased to a 
marked extent towards the middle of 1908. 

The report also contains some particulars of the great elec- 
tric generating station at Las Plumas on the Feather River, 
which has been under construction since 1906, when the Great 
Western Power Company commenced the driving of a 
tunnel through the bank of the river, where it forms 
a horseshoe bend about 20 miles north of Oroville in 
Butte County. This work was completed in December, 
1908. The neck of the bend is about 15,000ft. across 
where the horseshoe begins, but the difference in level 
of the river between the two ends of the bend is more than 
500ft. The tunnel, which will carry the entire flow of the 
river to the generating plant, has been cut three miles through 
a mountain. In that distance it has a drop of 75ft., but 
from the lower end of the tunnel to the turbines there is a 
plunge, equivalent in all to a drop of 540ft. The tunnel is 


| lined throughout with concrete. The complete plant is to 
| consist of eight turbo-generating machines of 18,000 horse- 
| power each. 


Four of these were put in operation at the 


at Dundee, or to travel vid Ladybank, which involves | feet of sea wall, nearly the whole of which is situated between | opening of the power station. Already £2,000,000 have been 


Mission-street and Jones-street. Since that date an addi- 


expended on the electric power plant at Las Plumas. It is 





changing trains twice and is a long round. | ™ 
Th , : ere 2 + | tional length of 1000ft. has been completed, and a length of 
e company was incorporated by Act dated August | 60oft. is under construction. The whole of the sea walling, 
6th, 1897. The contract for the construction of the line | with the exception of a small portion at the ferry building at 
was let = May 31st, 1906, and the first sod was cut | Market-street, has been constructed on the same plan. A 
on July 3rd following. The line was passed by the | trench about 100ft. in width is dredged to a hard bottom, | pany to the new Cowell Cement Works in Contra Costa 
Inspector of the Board of Trade on January 12th, | and a core or filling of stone “‘rip-rap ’’ tipped therein. The County by an overhead transmission cable, 150 miles long, 
formally opened by the directors, engineers, and others ‘core is faced on the water side and capped with rock pitching | supported by steel masts. 


stated that this installation will be the largest electric 
| generating station in the world, being capable of continously 
| producing 144,000 horse-power, which exceeds even the output 
| of the Niagara plant. Power is being furnished by the com- 
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RAILWAY MATTERS. 


Arrer a, period of short time full work has been resumed 
at the Midland Railway Locomotive Works, Derby, and at various 
divisional works in other parts of the system. 


Tae Renard train, which is running just now as a 
feeder to the Oudh and Kohilkand Railway between Sambhal 
and Moradabad Station is to be taken off that run and worked 
instead between Nagina and Bijnor, in the same district. The 
train will consist of motor and three carriages, and will carry 
passengers only, 

TE negotiations for the unification of the Mexican 
aud the Mexican Southern Railway systems have come to an end 
in consequence of the Interoceanic Railway Company of Mexico 
having submitted proposals for a lease of the Mexican Southern 
undertaking. The board of the latter company are now consider- 
ing these proposals, 

AccorDING to a consular report from Germany, orders 
in the home market for locomotives have been scarce and prices 
less satisfactory than formerly. Theincomes of the State railways 
are less than in former years, so that they have reduced their orders 
for locomotives to a minimum for the present. The export trade 
in locomotives has improved of late. 


THE new transcontinental railway across the lower part 
of the North American continent, which connects the port of 
Yampico on the Atlantic with the rt of Manzanillo on the 
Pacific, was to have been 1031 miles in length, but the Government 
has decided to build a cut-off between Guadalajara and 
Aguascalientes, which will reduce the route across the continent 
to about 800 miles. 


Tar Santa Fé Railway Company proposes to electrify 
the line over Raton Pass for a length of thirty-eight miles, between 
‘Trinidad, Colo., and Raton, N.M. For this purpose, says Power, 
15,000 electric horse-power will be required for twenty-four hours’ 
consumption in hauling goods and passenger trains through the 
ltocky Mountains. The change from steam to electricity wi!l 
involve an expenditure of about 1,500,000 dols. 


Tue new Mexican-Pan-American Railway has already 
been opened, states the American Machinist, and the line is in 
active operation from San Jeronimo on the Tehuantepec Railway 
to Tapachula, in Chiapas. The extension of that line will be 
continued to Port San Benito on the Pacific coast. There is also 
planned a new railway, passing through parts of the States of 
Coahuila and Chihuahua, with a length of about 375 miles. 


SEVERAL American railways are experimenting with 
mechanical stokers for locomotives. In very few cases have accurate 
tests been taken, and those that have show results unfavourable to 
the stoker. Where the tiring is well within the capacity of one 
man without mechanical aid there does not appear to be much 
reason for installing mechanical stokers, although in America it is 
hoped that they will help to abate the black smoke nuisance. 


THE entire railway system of the State of Rio Grande 
do Sul, Brazil, with the exception of the Brazil Great Southern 
Railway, is now in the hands of Belgians, who are lessors of the 
lines, and are actively engaged in making important extensions. 
The number of miles in operation is about 690, and will soon be 
increased to 1000. A connection is being formed with the Sio 
Paulo Railway, and has already made some progress from the 
other end, 


To permit two steamers to pass from the Wisconsin 
River to the Mississippi River, near Prairie du Chien, Wis., a rail- 
way bridge on the Chicago, Burlington, and Quincy Railway was 
raised by breakdown cranes a few weeks ago. There is no naviga- 
tion on the Wisconsin River, but the two steamers were sent down 
to enter service on another route. The railway crosses the river 
near its mouth, and a 65ft. span was raised about 6ft. to clear the 
steamers’ funnels. 


THe Chemin de Fer du Midi, one of the largest 
railways in France, has awarded the first of its contracts for the 
electrification of its main line from Bordeaux to Toulouse. The 
line to be equipped is more than 250 miles long. The single-phase 
system at 15 cycles will be used. The order for electrical equip- 
ment for the first section of the line, which should be in operation 
in about a year, was divided among a number of electrical manu- 
facturing companies, 


Tue plans for the proposed underground postal railway 
in Vienna are now under consideration, says Hlectrical Engineering. 
This railway will, if constructed, connect up the chief post-office 
with sixty-four sub-stations and nine railway stations in the city. 
Letters, newspapers, and parcels wiil be carried on trains of eight 
cars, running every twenty minutes. The trains will carry no 
motorman, but will be operated from the stations, and will travel 
at a speed of about 20 miles per hour. 


By far the heaviest goods train ever hauled by one 
locomotive on any railway in the United States, and probably in 
the world, says the /ron Age, has been moved over the Pennsylvania 
Railroad, between Altoona and Enola. On June 22nd a single 
locomotive, built at the company’s Altoona shops, pulled a train of 
105 steel cars, loaded with 5544 tons of coal, for 127 miles in 
7 hours and 12 minutes, or at an average speed of 17.6 miles 
an hour. The entire train, including engine, weighed 7644 tons, 
and stretched along the line for 3600ft. That part of the line 
over which the test was made from Altoona to Enola presents at no 
point a greater gradient than 12ft. to the mile. 


For the Great Northern locomotive exhibit at Shep- 
herd’s Bush Mr. Ivatt has restored one of Mr. Patrick Stirling’s 
celebrated single express engines, removing it from stationary 
engine duty and restoring it as it was in 1870, when it was built. 
This engine was No, 1, and has single driving wheels 8ft. lin. in 
diameter and outside cylinders. As originally built it weighed 
only 70 tons, with the tender, and had a total heating surface of 968 
square feet. The brake power was given by hand brake on the 
tender wheels, wooden blocks being used. Alongside this engine 
is shown No. 1442, one of Mr. Ivatt’s huge Atlantics, weighing 
110 tons with the tender, and having a total heating surface of 
2500 square feet. 


Work has not yet commenced on the Hangchow- 
Ningpo part of the line which, when completed, will connect 
Hangchow with Shanghai on the one side, and with Ningpo on 
the other, though some preliminary surveys have been made, 
especially in connection with bridging the Ch’ien T’ang River. A 
difference of opinion appears to exist, says a consular report, 
between the board of directors and the engineer in charge of the 
survey as to the best site for the bridge. The Shanghai-Hangchow 
portion is being constructed from both ends by two Chinese 
companies, the Kiangsu Railway Company and the Chekiang 
tailway Company, each being engaged on the sections within their 
respective provinces, 


Tue survey of the route of the projected railway from 
Fort Augusta, in South Australia, to Kalgoorlie, on the Western 
Australian goldfields, 1070 miles in length, has, says the Railway 
Times, been completed. The report of the survey parties is favour- 
able. No serious engineering difficulties are anticipated, and the 
cost will be comparatively low. The bulk of the country which 
the new line will traverse is by no means of a desert kind. The 
construction of the proposed line will be an important step in the 
development of Australia, as it will furnish transcontinental com- 
munication from east to west, linking up the railways of- the 
eastern and southern districts, and considerably expediting the 
transport of European mails, 





NOTES AND MEMORANDA. 


Ir has been suggested that painting stee] sheets while 
= hot would be of great advantage in preserving the 
metal. 


Tur Dreadnoughts now being laid down by the United 
States Government are to be equipped, it is reported, with armour 
and deck plates made of vanadium steel. This is a departure from 
the Krupp plates hitherto generally used. 


In a new process for making a substitute for india- 
rubber, the materials used are animal refuse capable of yielding 
gelatine, oils, sulphur, chromates, and sodium stannate, the 
addition of the last-named salt being the distinguishing feature of 
the process, 


APPLICATION was recently made for protection of an 
invention to produce ammonia from the atmosphere by means of 
aluminium. Nothing is yet known of the details of the process, 
but from the titles of the three applications it is gathered, says the 
Chemical Trades Journal, that the aluminium and nitrogen are first 
caused to combine to form nitrides of aluminium which afterwards 
are converted into ammonia. 


WritinG to Stahl wnd Eisen, a German manufacturer 
states that he has succeeded in making satisfactory high-speed 
steels with powdered ferro-tungsten. The steel contains 0.85 of 
tungsten, 0.45 silicon, 0.45 manganese, 0.30 carbon, 0.25 alu- 
minium, calcium, and magnesium, and 0.01 of sulphur. The 
powdered ferro-tungsten alloys more readily than tungsten metal, 
and there is less segregation and piping. 


Since the beginning of the year two accidents have 
occurred to reinforced concrete reservoirs in Oklahoma, which have 
attracted considerable attention from engineers in that part of the 
country. These accidents, the Hngincering Record states, were 
at Guthrie and Oklahoma City, the two principal cities of the 
State. In one case it is admitted that in an attempt to secure 
maximum economy too light sections were employed. 


THE suitability of the Quebec Bridge piers for the new 
bridge now being designed has been question The Engineering 
News states that the new design demands a bridge much heavier 
than the old, and the three members of the Board of Engineers 
are unable to agree upon the ability of the masonry piers to carry 
this increased load. It will be remembered that, so far us external 
investigation could show, the piers of the Quebec Bridge were not 
at all damaged in the fall of the superstructure. 


A Swiss experiment for the transformation of crude 
oil into liquid gas is reported by the American Consul at Zurich 
to have met with great success. The product is a transportable 
liquid, which is simply evaporated as used, and can be used for 
lighting, heating, cooking, soldering, and welding purposes. The 
gas is non-poisonous, while its installation cost is said to be low, 
and mavipulation simple and without danger. The new gas is 
competing successfully with coal gas and electricity. 


In a recent report of the Illinois State Highway Com- 
mission it is recommended, says Ferro Concrete, after careful study 
and actual experience throughout the State, that all highway 
bridges of 50ft. span and under shall be constructed in ferro- 
concrete on the grounds that this is ‘‘ the most permanent form of 
construction known to engineers to-day.” The report proposes 
that all highway bridges up to the span mentioned should be re- 
placed within the next two years by ferro-concrete structures. 


Some experiments have recently been made in the Hall 
at the Trocadero, in Paris, where M. Gustav Lyon has been for some 
time past engaged in devices to suppress the echoes. The points 
of reflection of the echoes were ascertained mathematically and by 
observation. When all the surfaces which caused the echves were 
localised, layers of soft cloth were hung at a distance of a few 
inches from one another and at about a foot from the reflecting 
surface. From M. Lyon’s investigations, it became clear that in 
great halls the surfaces farthest removed from the auditors should 
be absorbent, while those placed near them should be reflecting. 


From some experiments conducted by Professor Turner 
at the University of Birmingham, some new observations have 
come to light pertaining to the subject of transparency in metals. 
The only metal hitherto associated with transparency has been 
gold ; but from the investigations of Professor Turner it has been 
discovered that silver and copper also possess this quality when 
subjected to the proper treatment. While the observations are 
of no known practical utility they have attracted attention in 
scientific and artistic circles, as the colour effects transmitted by 
the metals under such conditions are said to be of striking 
interest. 


Tue chief purpose of the sound-proof room at the 
University of Upsala is the ensuring of perfect freedom from 
sounds from outside. By building it on platforms of thick lead 
and cement, and by constructing its walls of many thicknesses of 
felt, cork, asbestos, and other bad conductors of sound vibrations, 
the principal object was attained. The room is so quiet that the 
beating of one’s heart or the creaking of one’s muscles is at once 
heard on taking up a position within its closed doors and windows, 
and the only defect of it as a laboratory for acoustic experiments 
is that ventilation is absent, and no one can remainin it for more 
than an hour at a time. 


In some metallurgical and chemical operations steam 
is admitted to large vats or tanks for the purpose of agitating, and, 
in some cases, heating their contents. In special cases, the con- 
sumption of steam for this purpose is enormous. It is often 

ssible to obtain better results by mixing air with the steam. 

‘his may be accomplished by using an ordinary injector. To 
ensure the proper working of the device, the steam is first turned 
on, then the valve of the injector gradually opened until the 
desired amount of air is obtained. By the use of this device, 
better agitation is secured, the contents of the tank or vat suffer 
less dilution, and there is a large saving in the amount of steam 
used. 


ABoUuT a year ago considerable prominence was given 
to the approaching scarcity of commercial timber. Recent official 
estimates show that consumers have no reason to abate their 
efforts for the conservation of forest resources throughout the 
world. These indicate that in the United States the annual forest 
growth is less than one-third of the consumption. In New Haven 
County, for instance, it is stated that for the year 1907, the 
timber cut was 120,000 cords, while the annual growth on all types 
of forest land reached the total of only 70,000 cords. The net 
reduction of 50,000 cords a year means that supplies of merchant- 
abie timber in the country will be exhausted in roughly twenty 
years, 


Tue Annual Report on Factories and Workshops 
issued by the Home-office states that in 1905 and 1906, certain 
European countries decided to prohibit the use of white phos- 
phorus, but the United Kingdom, Sweden, Norway, and Belgium 
did not see their way to similar action. Departmental investiga- 
tions, made in 1907, showed that ‘‘strike anywhere” matches 
could be made without white phosphorus, though patent rights 
prevented universal adoption. In 1908, match manufacturers and 
the holders of patent righis in phosphorus substitutes agreed to 
favour the prohibition of white phosphorus, provided that impor- 
tation of white phosphorus matches were prohibited, and that the 
Home-office settled binding terms by which anyone might use the 
patented substitutes. This solution was accepted by the Home- 
office, and accordingly the White Phosphorus Matches Prohibition 
Act was passed, which comes into force on January Ist, 1910, 





MISCELLANEA. 


By an enactment of December last a law comes into 
force this month in Austria containing a section somewhat similar 
to Section 27 of the British Patents Act of 1907, Fd which patents 
in Austria will be revocable at the expiration of three years from 
the date of publication, without any notice, if the patentee 
neglects to work the patent in Austria to an adequate extent. 


In connection with the special Monday morning service 
from the Northern Coast of France to London, we have been 
informed that Boulogne will be left at 850 a.m., and Charing 
Cross will be reached at mid-day. One of the South-Eastern and 
Chatham Railway Company’s new turbine steamers will be em- 
ployed on this run, and will do the trip from Boulogne to 
Folkestone in 14 hours. 


Durine the past six months coal exports from the 
United Kingdom have increased by just 400,000 tons, but Italy 
alone practically accounts for the whole of this with an increase of 
370,000 tons. The Italian State Railways are, however, known to 
be storing coal, while the consumption of the country has not 
materially increased. Up tothe end of June, 1907, the imports 
of British coal into Italy were 4,106,000 tons ; this year they stand 
at 4,550,000 tons. 


Tue first of a group of three water-power stations on 
the rivers Toce and Devero, in Northern Italy, has recently been 
put to work. The equipment, says Electrical Engineering, has a 
capacity of 20,000 horse-power, and the output is taken over a 
50,000-volt transmission line to a main sub-station, from which a 
ring of feeders, at a lower pressure, supply further distributing 
sub-stations. The two other large stations, when complete, will 
be connected up to the same main sub-station. 


Foxttow1ne the decisions contained in the report of the 
Stores Committee made in June, 1906, a lengthy resolution has 
been issued at Simla regarding the rules for the purchase of 
Government stores. It has been agreed to modify the existing 
procedure in order to give preference to local articles when their 
quality is equal to that of foreign goods. The new rules are 
adopted purely as an experiment, and are subject to revision if the 
quality of the goods deteriorates or the cost to the Government 
increases, 


At a meeting recently of Ayr Town Council it was 
unanimously agreed, at the request of the Ayr Auld Brig Preserva- 
tion Committee, to make a contribution to complete the pre- 
servative works, the funds left in the hands of the Preservation 
Committee being insufficient. The outlay thus far has been 
about £9240, and the funds in hand are now reduced to £700, 
while the estimated expenditure still necessary is over £1000. 
Mr. Wilson is acting as engineer, and Mr. Morris as architect and 
archeological expert. 


Te first sod of the new Loch Arklet works for 
increasing the Loch Katrine supply of water to Glasgow was cut 
recently by the Lord Provost of that city. A dam of concrete 
faced with masonry is to be constructed at the lower end of the 
loch, which will enlarge the area of water to a length of 23 miles, 
with a slightly greater width than at present. At the upper end 
of the loch there will be an intake basin leading to an aqueduct 
tunnel half a mile long through the hill which separates Loch 
Arklet from Loch Katrine. 


THE Statistical Report for May, issued by the Mines 
Department of the Transvaal, shows that of the total number of 
workpeople in the mines—gold, coal, diamond, &c.—23,087 were 
whites, 201,609 were coloured, and 7710 were Chinese. The 
Chinese are employed only at the gold mines in the Witwatersrand 
area. The outputs from the mines for the month are shown to be 
of the following values :—Gold, £2,656,789; silver, £6878 ; coal, 
£76,441; other metals and minerals, £41,454. The last includes 
tin ore to the value of £22,459. 


Tue Austrian army authorities have been testing motor 
lorries, fitted with six-cylinder engines of 100 horse power, for the 
transport of heavy siege-mortars—the 24-centimetre type. Two 
such pieces of artillery can be transported by a lorry at the rate of 
nearly ten miles an hour. Each vehicle is fitted up with a drum 
and cable arrangement for winding where the ground is unsuitable 
for trailing the load. According to reports, the trials have proved 
highly satisfactory, and the War-office will propose that the next 
Budget include an amount to cover the price of several machines 
of the kind, 


Tue British Aéroplane Club has an interesting scheme 
on hand for utilising the Stadium at Shepherd’s Bush for a series 
of competitions for aéroplanes and model flying machines of all 
kinds. Before finally fixing the arrangements provisionally come 
to with the proprietors of the Stadium, the club is anxious to 
ascertain whether sufficient support is likely to be forthcoming to 
justify them in making the necessary large outlay. All experi- 
menters in the cause of the conquest of the air who have actual 
working models are being invited provisionally to enter them for 
the various tests of speed, stability, and so on. 


THE new patent law in the United Kingdom, says a 
consular report from Diisseldorf, is looked upon with great dis- 
satisfaction in that district, owing to the blow dealt to German 
patent holders. There is no doubt that a great number of German 
holders of patents are affected. A very large majority are trying 
to sell their patent rights in the United Kingdom to British com- 
panies, while a few are erecting works of their own in the 
United Kingdom. To do this it has been necessary to raise the 
capital required to float a new company, which under the present 
state of the money market is an unusually difficult matter. 


Tue chief centre for the manipulation of semi-precious 
stones in Germany is in the Rhine Province. Both at Oberstein 
and Idar an important industry has been created, which had its 
inception in the cutting and dyeing of native agate, the chief 
deposits of which are now exhausted. At present imported stones 
are handled chiefly, these coming princivally from England and 
South America, Although agate only was dressed and coloured 
in the early years of this industry, at present all classes of stones 
are prepared for market. In this, however, the art consists not 
only in forming the rough stone, but in giving it colour as well. 


Some important experiments are about to be carried 
out at Portsmouth in connection with the harbour defence. The 
destroyer Ferret is being strengthened to ascertain the possibility, 
while steaming at full speed, of cutting through an obstruction of 
wire netting stretched avross a channel. For this purpose the 
Ferret is in dry dock, having her bows and hull strengthened. 
The plates at the bows are to be made sharp, so as to facilitate 
the cutting of the steel hawsers of the entanglement which will be 
stretched across the upper reaches of Portsmouth Harbour. The 
Ferret is one of the older type of destroyers, with engines of 4400 
indicated horse-power. 


An exhibition of women chainworkers is a special 
feature of the Sweated Industries Exhibition now being held at 
Earl’s Court. The women work on actual forges, exactly like 
those in their domestic workshops. These women begin their 
working lives at the age of thirteen or fourteen, and in a little 
time, as learners, can earn from 4s, to 5s. weekly. This wage 
gradually rises, and a fully competent worker can sometimes 
make 10s. a week. More frequently the wage is 7s. or 8s., and 
probably the average is less. From all these sums a deduction of 
ls. to 1s. 6d. is made each week for ‘‘ breeze ””—the small coal 
which.is used to heat the forge. The chain trade is scheduled in 
the Government Trade Boards Bill, and a great betterment of the 
position of the workers is expected from its operation. 
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Fig. 1—-UPPER DECK, LOOKING TOWARDS THE BRIDGE 

















Fig. 2-AFTER END OF UPPER DECK - 
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Fig. 4—THE LIGHT MACHINE SHOP 
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Fig. 6—-LIGHT MACHINE SHOP 
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Fig. 7—PATTERN SHOP 


















































Fig. 8—-TURNING AND FITTING SHOP 
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Fig. 9-PLATE BENDING ROLLS 

















Fig. 10—A CORNER OF THE SMITHS’ SHOP 
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Fig. 11—HEAVY MACHINE SHOP 
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Fig. 12-THE FOUNDRY 
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‘Fig. 1I3—THE CARPENTERS’ SHOP 

















Fig. 14—COPPERSMITHS’ SHOP 
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Fig. 1S—DYNAMO ROOM 

















Fig. 16—AIR COMPRESSOR AND SMOKE EXHAUST FAN 
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TO CORRESPONDENTS. 





Be Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be ‘orwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 
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INQUIRIES. 
CARSON’S PATENTED SMOKE-BOX DOOR. 
Sir, —Can any of your readers tell me the address of the “a of 


Carson’s patented smoke-box door ? 
July 19th, 








DEATH. 


On the 18th inst., Joun ALrreD Bootn, Director from its incorporation 
of the firm of Joseph Booth and Bros., Limited, of Union Foundry and 
Ironworks, Rodley, Leeds. 
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The Coal Trade Crisis. 


UNLESS an eleventh-hour settlement of the 
dispute between the Scottish miners and their 
employers is arranged as a result of the conference 
at the Board of Trade offices yesterday afternoon, 
under the presidency of Mr. Churchill; we are on 
the eve of a great industrial upheaval. What the 
immediate outcome of this conference may be, we 





hope and believe that both parties sufficiently 
realise the gravity of the issues involved as to spare 
no effort, consistent with honour, to avoid an open 
conflict—but we may recite briefly the circum- 
stances which have led up to the crisis, call atten- 
tion to the insidious doctrines which are influencing 
the promoters of the strife, indicate the possible 
grounds of negotiation for compromise, and suggest 
means of avoiding in future even the threat of a 
great national strike over the matter of a few pence 
in the wages of about one-tenth of the men engaged 
in the industry. 

The cardinal point in the Scottish dispute has 
been narrowed down to what is termed the “basis 
price’ of coal. The agreement which the Miners’ 
Union is seeking to set aside, or alter, is that when 
the average selling price of coal is 7s. 1.45d. per 
ton the day’s wage shall be 6s.; that with each 
increase of 4d. per ton in the price of coal there 
shall be a rise of 3d. per day in wages, or 6} per 
cent. on the standard, which is 4s.; and that wages 
shall move downward by the same scale, but in no 
case shall they fall below 374 per cent. above the 
“standard,” or, in other words, below 5s. 6d. per 
day. For more than a year the Miners’ Union has 
been contending for a 50 per cent. minimum, or 6s. 
a day, instead of the 372 per cent., or 5s. 6d. a day, 
minimum. This point the employers have not con- 
ceded, so there is no agreement that wages shall 
in no case fall below 63. Indeed, the owners con- 
tend, and have offered documentary evidence to 
prove, that prices warrant a wage no higher than 
5s. 3d. a day, and with this proof available they 
have felt quite justified in asking for a reduc- 
tion to the hitherto agreed minimum of 5s. 6d. 
Stimulated by Socialist agitators who are going 
about declaring that a great national coal strike 
will lead to the nationalisation of the mines 
and a great improvement in working condi- 
tions, and by the promise of support from 
England and Wales, the Scottish miners are pre- 
paring to strike for the enforcement of a 6s. 
minimum. This figure, the leaders tell us, is the 
lowest possible limit of a “ living wage.” What is 
or is not a “ living wage” for a miner we will not 
attempt to argue; but we are entitled to point out 
that as recently as five years ago the Scottish 
Miners’ Union agreed that, in times of depression, 
5s. 6d. per day would be regarded as a “living 
wage.” That was the minimum agreed upon in 1904. 
Now, in 1909, with low prices, acute depression, 
widespread unemployment, and a crying need of 
industrial revival to mitigate the sufferings of our 
vast army of workless men and women, the Scottish 
miners refuse to honour their pledge of 1904—they 
refuse even to arbitrate upon the matter. It is here 
that impartial public opinion will condemn the 
miners, and it is here that a certain type of politician 
ought to cease to countenance the preachers of a 





spurious gospel of socialism which, if not arrested, 
will further sap the manhood and honesty of our 
workers, and weaken, if not destroy, our indus- 
tries. Unscrupulous persons are telling the miners 
that rather than have a national coal strike the 
public and Parliament will demand the State 
acquisition of all the mines, and that they—the 
miners—have only to threaten such a strike to have 
all their demands conceded. Personally, most of 
our miners’ officials are moderate men, but, unfor- 
tunately, these men are ceasing to be leaders, and 
are becoming the followers of that rapidly growing 
section of the miners which is being inoculated with 
the virus of a Socialism. 

The present demand of the Scottish Miners’ 
Union to have the minimum wage put at 6s. instead 
of 5s. 6d. means a permanent addition to the cost 
and the price of coal—which, in turn, means a 
further handicap upon our manufacturing industries 
—regardless of.the fluctuation of trade, and in 
addition to the increased cost involved in comply- 
ing with the new Eight Hours Law; for when the 
owners contended that the price of coal warranted 
them in seeking a reduction of wages to 5s. 6d. per 
day, the Union replied that the “ tasis price” must 
be so altered that the current price would 
permit of the 6s. wage being continued. How 
flimsy is the foundation of this demand, and 
how nicely the “basis price” is adjusted in the 
interests of labour already, may be gathered from 
the fact that in some cases as much as 27d. is 
absorbed by the miners in iacreased wages out of 
every 3d. in the rise of price. As a matter of fact, 
spread over the whole country, the miners’ share 
will equal fully half of any advance there may be 
in price. Roughly, the output of coal in Scotland 
averages 14 tons per working day per man. Thus, 
when price rises by 4d. per ton, the value of the 
product of one day’s work is increased by 6d. Out 
of this 6d., under the sliding scale arrangement, 
the men get 3d. . When to this fact we add that in 
an ordinary year, or on an average spread over a 
number of years, the mine worker takes fully two- 
thirds of the pit-mouth price of coal, leaving only 
one-third for rents, royalties, rates, taxes, upkeep 
of plant and equipment, and profits all told, it will 
be seen that our miners are not a badly paid class 
of men. 

So far as a settlement of the dispute of the 
moment is concerned, we may venture to hope 
that proposals for negotiation and solution may be 
found either in thé offer of the Union to consent to 
a 5s. 9d. minimum instead of 6s., in view of preva- 
lent depression, and of the owners to concede this 
in view of signs of a coming revival in trade, or in 
the offer of the owners to grant the 6s. minimum 
on condition that they are permitted to retain a 
somewhat larger share of the advances in price 
when trade revives than they have hitherto enjoyed 
under the sliding scale. Surely something can be 
offered by one party or the other that will smooth 
out the difference which threatens the none too 
robust industrial health of the country. And 
something must be done in the future to avoid 
even the threat of such a strike as now menaces 
us. If the State can lay it down by law that grown 
men shall work only under such and such con- 
ditions, regardless of what they and their em- 
ployers may wish to arrange, then the State can 
also lay down by law that no men, or combination 
of men, shall dislocate the nation’s industries with- 
out just and proven cause. 


The Future of the Submarine. 


THE lamentable accident to submarine C11 has 
has again brought prominently before us the risks 
attendant on the use of these craft, and is the second 
case of disaster due to a quality which is at once 
one of their weak and strong points—viz., lack 
of visibility. The quality is a valuable one for 
attacking purposes, but when associated with limited 
vision and slow speed it becomes also a source of 
danger to the submarine. The history of any new 
branch of engineering introduced into the Navy has 
generally been ia its early days a history largely 
blotted over with accident and failure. Electricity, 
high-pressure steam, foiced draught, water-tube 
boilers, high-speed machinery, breech-loading guns, 
cordite—all have claimed their due proportion of 
victims in the earlier stages of their developmeni, 
and it may be that the submarine is passing through 
the same stages where accidents can be traced to 
lack of experience or to the want of some pro- 
vision or apparatus which can only be brought to 
perfection by the tedious process of tria] and error. 
In short, if the accidents—and it must be acknow- 
ledged that there are many—which have taken 
place in submarines are to be reduced to the same 
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relative proportions as in other vessels of the fleet, 
it will be necessary to distinguish between those 
qualities which contain radical defects in principle 
and those in which a due degree of perfection can 
be attained by improvement in detail. The sub- 
marine has now been with us for the best part of 
a decade; the crews are thoroughly trained and 
frequently exercised, so that we ought to be beyond 
the stage when accidents are attributable wholly or 
in part to lack of experience. 

The cause of the accident to C11 appears primarily 
to have been of a simple nature. She was not seen 
by the vessel which ran her down, and the sub- 
marine was unable, for some cause still to be 
explained, to get out of theway. The Bonaventure, 
which was conveying the flotilla, presumably carried 
the usual lights, showing that she was acting as a 
convoy, and the night was dark. The situation 
was therefore as free as possible under the circum- 
stances from adverse conditions. The doubt is 
immediately raised as to whether the submarine 
from its nature ought to proceed in close formation, 
especially at night. Accidents have happened, and 
more frequently been narrowly averted, by merchant 
vessels getting ‘ mixed up ” with afleet of large ships 
which can easily be seen, and it would seem that 
the chance of accident with a flotilla which cannot 
be seen is imcomparably greater. We know that 
in this case not only was one submarine sunk, 
but two others were in collision in endeavouring 
to avoid the steamer. The flotilla of which C11 
was a unit was proceeding on the surface, but 
even thus submarines show very little above the 
water, and at night they are difficult to distinguish 
even in clear weather, unless one is specially on the 
look out for them; and from this.cause the ordinary 
rules of the road can hardly apply, and it will 
generally be necessary for the submarine to take 
the initiative in getting out of the way. This 
course may be rendered more difficulé when 
submarines are in close formation. In saying this 
we have no desire to prejudge the present case, 
many features of which will not be known till after 
the official inquiry ; but we desire to point out that 
the future of the submarine as an effective fighting 
unit depends largely on its being able to take care 
of itself. In avoiding collision, apart from the 
personal element, there are two main factors, speed 
and manceuvring power, and when running sub- 
merged there is the additional factor of range of 
vision. Submarines are now fitted with double 
periscopes, but even with two of these instruments, 
the steersman has not the same range of vision 
nor the same perception of distance as when using 
the naked eye, and with periscopes alone the sub- 
marine will always labour under a disadvantage. 
By an extension of the method of submarine 
signalling it may, however, be possible in the future 
to fit recording instruments in the boat which 
will. show the distance and direction of any 
approaching vessel. When steaming—this is hardly 
the right word for vessels propelled by petrol 
engines, and the submarine men themselves call it 
gassing—on the surface these vessels are navigated 
from the top of the conning tower, and when not 
seen by an approaching vessel they must rely on 
their running power and speed. No results have 
been published of the turning circles of these craft, 
but from their shape they should be very quick, 
except that they are steered by hand, and 
in the larger and latest boats the work of pulling 
the helm hard over at full speed must be consider- 
able. As these boats have electric power, no 
doubt an electric steering motor will be fitted if 
found necessary or desirable. It is in the speed of 
the submarine, both on the surface and submerged, 
that the greatest obstacles to development will be 
met. The latest boats of the C class have a full 
speed on the surface of about 13 knots, and about 
9 knots when submerged, and they will prove no 
exception to the general rule that the power required 
goes up very rapidly as the speed increases, more 
rapidly than the cube; for larger engines and motors 
mean a larger boat. 

We suppose the submarine could not have attained 
to its present state of development ~vithout the aid of 
the internal combustion engine, and to it we must 
look for further progress. The petrol engines at pre- 
sent fitted represent about the limit of size which can 
be attempted with the conditions prevailing on 
board these craft. The diameter of the cylinders 
is already larger than of any petrol engine used on 
shore, and cannot be increased without risk of such 
troubles as pre-ignition, to which there is always 
a tendency in engines using petrol with cylinder 
dimensions much less than in other forms of 
internal combustion engines. The number of 
cylinders employed together on one shaft would 
also seem as large as consistent with efficiency, 





having in view the increase of complication in 
a confined space. Increase in power can thus 
only be secured by achange of type of engine, 
or by fitting more than one screw shaft. It 
is generally known that the experimental boat 
D 1, now being built, which is much larger than 
the C class boats, is to have twin screws. What 
type of engine is to be fitted has not been stated. 
The difficulty about increasing the speed when sub- 
merged is mainly one of weight, as there are no 
practical limitations to the size of battery which 
can be employed, or the number of hours it can be 
made to run without requiring recharging. Any 
improvement, however, of the electric battery as 
regards weight for output will allow a greater 
weight to be provided in the main engine for 
working on the surface. It will be seen what a dis- 
advantage the necessity for carrying an electric 
battery is from the point of view of speed, wheri we 
consider that the weight of a destroyer’s machinery 
works out at about 40 per cent. of the total dis- 
placement, whereas in a submarine the weight 
which can be allotted to the main propeller 
machinery is less than 20 per cent. of the 
displacement, while the batteries and motors weigh 
nearly double this. The combination of batteries 
and petrol engines is also a source of danger, 
though experience in the details of the fittings and 
care in manipulation has reduced this danger to a 
minimum. Many men have been working on the 
design of a heavy oil engine for this craft, but the 
conditions are so onerous, and the difficulties as 
compared with petrol are so great, that up to the 
present no satisfactory solution has been found ; but 
inasmuch as the dangers and disabilities of the use 
of petrol will increase rapidly in larger sized 
cylinders than those at present attempted, it 
would appear that the development of the oil 
engine using safer kinds of petroleum is an 
essential factor in the development of the sub- 
marine. 


The Failure of Rails in the United States. 


So many lives are lost, so many people are 
maimed, so much property is destroyed by the 
breaking of rails in the United States, that it is not 
remarkable that permanent way excites, and receives 
there an attention almost without a parallel in this 
and other civilised countries. Precisely why rails 
should break so often is the vital question. Are the 
breakages due to the construction of the road, 
defects in the locomotives and cars regarded as 
vehicles, or to the inferiority of material or 
slovenly methods of manufacture? The Ameri- 
can Society for Testing Materials held its twelfth 
annual convention at Atlantic City from June 
29th to July 3rd, and among the subjects 
discussed none was of more general interest than 
the failure of steel in service, brought forward by 
Messrs. Henry Fay and R. Wint, in the shape of a 
report on studies of broken steel rails made at the 
Massachusetts Institute of Technology ; and by Mr. 
R. Job, of Philadelphia, who read a paper describing 
an investigation of defective open-hearth steel rails. 
The first report referred altogether to the results of 
microscopic investigations. The general conclusion 
is that cracks always start in manganese sulphide, 
from which in crescent shape they extend into the 
metal. Silicate of manganese was a contributory 
cause. One of the failures studied was that of a 
split rail on the Burlington road. Slag pits were 
plentiful, and both sulphide and silicate of man- 
ganese were found. All this is in effect to say that 
sulphur in any shape should be kept out of rails; 
although so far as 1s known its usual effect is to 
make iron or steel red and not cold short. The 
author’s deductions are that specifications should 
call for lower sulphur ; that more time be allowed 
between the manganese additions and the pouring 
of ingots ; that ingots be bottom poured; and that 
there be more refining of the metal, by the employ- 
ment of the electric furnace or otherwise. 

The discussion which followed was principally 
remarkable for a revolt against the exaggerated 
importance attached to the use of the microscope. 
Dr. Dudley is a very eminent American authority 
on metallurgy, and he holds that the microscope is 
apt to give very erroneous impressions concerning 
what are really quite unimportant defects. Pro- 
fessor Howe called attention to the pitted appear- 
ance of one sample shown on the screen, and said 
that if the steel contained as much slag as the 
etched and magnified specimen indicated the rail 
would have been rejected for being plainly under 
weight. He suggested that in mirror polishing of 
steel, so-called pits are found that do not explain 
themselves, and that may really be remains of old 
filemarks. Mr. Bostwick said that in the Carnegie 





Steel Company’s experience, where abnormally 
large percentages of sulphur and manganese had 
been deliberately used in steel for certain pur. 
poses, there had been none of the manganese 
sulphide phenomena which Dr. Fay had emphasised, 
Another speaker made the point that microscopic 
investigations often disclose the thing for which 
the investigator is hunting. It is beyond question 
that the discovery and application of new methods 
of ascertaining the properties and characteristics of 
iron and steel have in the past always beon 
followed by a usually undeserved value being 
attached to them. Thus, when the tensile testing 
machine was first employed by the late David 
Kirkaldy, it was held by most people that nothing 


more could possibly be required—a view, we 
may add, never held by Kirkaldy himself. In 
the same way, again, the impact test was 
held by some persons to be all but final. Each and 


all such things have their uses and their values ; and 
so it is with the microscope. Yet few things can 
be more deceptive to the inexperienced. We are 
apt to take a microscopic section representing, 
perhaps, the ;{oth of a square inch as being really 
a section of a bar l4in. square, and to regard an 
infinitesimal fissure as a serious flaw. It is well 
that a word of warning should be uttered now and 
again by those whose sense of proportion has not 
been deadened, and who are able to speak with 
authority. 

It cannot be said that Mr. Job’s investigations 
have done much, or, indeed, anything to clear the 
ground. The general result is that if a rail is of 
good material and properly made, it will not break. 
But that has been known from the first. It seems 
to be clear that there is no panacea in open-hearth 
steel. Indeed, it is easy to see that bad as a 
Bessemer rail may be, there may be nothing to 
choose between it and an open hearth rail. The 
fact in favour of the latter is that whereas with 
some steels it is impossible to make a good Bessemer 
rail, it can be made in the open hearth furnace. 
The facts have been put with an almost brutal 
simplicity by Mr. Job: “ As as been pointed out 
repeatedly, the name “ open hearth ” is no talisman 
for production of rails certain to give good service, 
and it is well known that rails of this method of 
manufacture are subject to the same general defects 
which may be found in Bessemer rails, and hence 
require equal careduringthe process of manufacture.” 

The most interesting deduction that is to be drawn 
from his paper is that cracks do not under any 
circumstances begin in sound metal, but always in 
congenital flaws, or holes or splits, either existing 
from the first in the ingot or developed during the 
process of cogging or rolling. This conclusion, if 
justified by many experiences, may be taken as 
definite proof that it is not the material, but the 
method of manufacture that is chiefly responsible 
for broken rails in the United States. Let us 
suppose, for example, that a rail contains too much 
carbon or phosphorus—that, in a word, it is “ too 
high,” and consequently brittle. Now, if that rail 
is thoroughly well made, having a considerable 
factor of safety, it may be worn out by years of 
service without failure ; whereas a much better rail, 
chemically speaking, badly made, may break after a 
very short life. Here, for example, is a statement 
made by Mr. Job:—‘‘An open hearth rail had 
broken in service into about forty pieces, derailing a 
train, but fortunately causing no loss of life. A 
critical examination was made to determine the 
exact cause of the failure. In the preliminary 
investigation we found that a blow-hole began near 
the receiving end of the rail, about 4in. below the 
top of the head, parallel with the surface of the 
latter, and extended clear to the running-off end of 
the rail. Within a short distance from the start the 
unwelded seam spread from one side of the head to 
the other, with oxidised surfaces. In the unbroken 
rail no defect could have been visible, and even after 
the fracture the only sign of defective condition 
upon the contour of the unbroken pieces was a 
faint line like a roll mark along the side of the head, 
generally covered with mill scale. When the frac- 
ture came evidently the tin. layer upon the top of 
the head cracked, throwing the end against the 
opposing wheels, and thus causing the derailment, 
the remainder of the rail being ground into pieces 
by the force of the impact and the pounding of the 
wheels.”” This statement deserves very careful con- 
sideration. We see that the failure began in a blow- 
hole, and Mr. Job would apparently have us believe 
that apart from this the rail was sound and of good 
material. No deduction can, we think, be more 
irrational. The rail must have been brittle through- 
out, cr it could not possibly have been “ground up 
into forty pieces’ as stated. There was nothing, 
however, about the chemical composition. of the 
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metal making for intense brittleness. The carbon 
was @ shade over 1 per cent.; phosphorus, .031; 
manganese, .758; sulphur, .025; but segregation 
was held to have taken place, and the whole rail was 
unsound and badly made. Speaking of flaws, it is 
worth adding that Mr. Job has found that when 
defects lie a quarter of an inch or so below the rail 
table good service may be had until this thin 
layer of sound metal has been worn away ; which 
reminds us of the old box-pile light iron rails that 
were at one time long ago made in Wales. Three 
bars about half an inch thick, 10in. wide, and 5f6. 
or 6ft. long were set up on a table as a trough. 
This was filled with puddle bar croppings, scrap 
iron, “ anything that was cheap,” and a fourth plate 
was put on top, and the whole held together with 
hoop iron band. It was then raised to a welding 
temperature and passed through rolls at a high 
speed and a light draught. The edges of the box 
were thus welded up, and the whole was then 
rolled off into a rail. So long as the outside lasted 
the rail stood, but as soon as the top was worn 
away the rail went to bits. 

We have from first to last the old story repeated 
and emphasised. It is not so much what takes 
place in the furnace as what occurs in the rolling 
mill that determines the quality of the rails. On 
the other hand, it must be kept in mind that no 
rail rolling mill can remedy radical defects in the 
billets supplied to it. Unless the ingots are properly 
cropped and cogged or squeezed the rails must be 
defective. It is to be feared that the doctrine 
“use up and buy more” is not unknown in per- 
manent way practice in the United States. It may 
answer with locomotives, but it is quite too 
dangerous for application in rail practice. 


The French Navy. 


THE long debate upon the report of the Commis- 
sion of Inquiry into the condition of the navy has 
culminated in the defeat of the Clémenceau 
Ministry after one of the most dramatic sittings in 
the Chamber of Deputies for many years past. 
Since the appointment of the Commission of 
Inquiry there has been a latent hostility between 
that body and the Cabinet, for the reason that the 
Commission sought to drive home the responsi- 
bility for the marine’s shortcomings to the 
Ministers themselves, while the object of Govern- 
ment has been to hush up the inquiry and to avoid 
any scandal, which must inevitably result from the 
Commission's inquiry. To M. Clémenceau must 
be given the credit of adopting radical measures by 
appointing M. Alfred Picard as Minister of Marine, 
and instructing him to draw up what our French 
friends call a “balance sheet” of the navy pre- 
liminary to organising the marine upon a more 
satisfactory basis; but M. Picard’s report, while 
revealing an alarming state of things, left so much 
to suggestion that the majority of the Parliament, 
under the leadership of M. Delcassé, felt it was 
desirable to carry out an independent inquiry with 
a view to ascertaining who were responsible for 
the existing state of things. 

We have already dealt fully with the Commis- 
sion’s reports, and the debate in the Chamber of 
Deputies during the past three or four weeks has 
merely consisted of a recapitulation of the short- 
comings thus revealed, without anything new being 
brought forward. The Ministry made a first mis- 
take in trying to stop the debate by proposing to 
hold it over until after the vacation, but Parliament 
and the country generally have become so seriously 
alarmed that it was decided to continue the debate 
in order to arrive at some solution without delay. 
During the last few sittings the interest of 
the debate turned upon the defence of M. Camille 
Pelletan and M. Thomson. No man has been 
accused of doing so much harm to the navy during 
his ministry as M. Camille Pelletan, who allowed 
himself to be swayed by a policy which at the 
time only received half-hearted support, and is now 
universally condemned, and carried out this policy 
in opposition to the Conseil Supérieur de la Marine 
and the best naval experts of the day, even going to 
the extent, it was alleged, of refusing to consult 
them upon certain important questions. M. Pelletan 
was a professional politician who allowed his 
enthusiasm, based upon an amateur knowledge of 
naval matters, to outrun his discretion. He 
proved himself, indeed, to be utterly unfit for 
the position he occupied, and yet politics are 
so closely associated with public services on 
the other side of the Channel that M. Pelletan 
was able this week, by a marvellous oratorical 
effort, to save his own reputation by throwing 
ridicule upon the Commission. The effect of 
his speech was, however, subsequently lost 





when Parliament felt that the debate was dragging 
along unduly without getting nearer to fixing the 
responsibilities upon the Cabinet. The climax 
came when M. Delcassé summed up the position 
and drew a retort from M. Clémenceau, which was 
followed by a dramatic passage of arms when the 
debate was unexpectedly brought to a close by a 
vote of confidence in the Government being lost by 
a majority of 36. The Clémenceau Ministry there- 
fore resigned, and the question of the navy has 
entered upon a new phase. For the moment 
nothing is known of the probable composition of the 
new Cabinet, although it may be taken for granted 
that M. Alfred Picard, who is quite independent of 
party influence, and has already done enormous and 
valuable work during the few months he has been 
Minister of Marine, will be requested to continue tc 
look after the destinies of the navy. 

The fall of the Cabinet is perhaps the best 
possible solution of the naval problem that could 
be arrived at. The field has been cleared of the 
irritating question of responsibilities, and it may be 
expected that as soon as the new Cabinet is formed 
Parliament will proceed at once to discuss the naval 
estimates, which amount for 1910 to 341,500,000f. 
This is an increase of 7,650,000f. upon the esti- 
mates for the current year. There is an augmenta- 
tion of 2,277,000f. upon naval constructions to be 
devoted principally to the rapid termination and 
equipment of vessels already on the stocks or afloat. 
A number of first-class torpedo boats having been 
withdrawn from service, their total has been 
reduced from 225 to 195, and as it is intended to 
provide each division of four torpedo boats with a 
destroyer, the number of the latter vessels is 
to be largely increased, and during 1910 it is 
proposed to build ten of about 750 tons displace- 
ment and a minimum speed of 31 knots. It is not 
intended to ask grants for the construction of big 
units pending the preparation of a shipbuilding 
programme which is to become the object of a 
Naval Defence Act, and Parliament will not be 
asked to vote money until the plans of the vessels 
are complete, as experience has shown that it is 
only possible by such means to carry out a ship- 
building programme rapidly and at the smallest 
possible cost. 








LITERATURE. 





Fighting Ships.—Founded and Edited by Fred T. Jane. 
Twelfth year of issue. 1909. London: Sampson Low, 
Marston and Co., Limited. 

Every book on naval matters is doubly welcome this 
year, for we all hope to find in each new volume some 
definite answer to the questions which have filled the 
air for months past. Amongst such productions Mr. 
Jane’s book has made for itself a place of no small 
consequence, for although in the increasing mass of 
material with which it deals it is practically impossible 
that it should be absolutely accurate in all its details, it 
is, we believe, rarely, if ever wrong in general matters. 
We therefore refer to its pages on our own and the German 
navy with no little interest. With regard to our own, 
Mr. Jane is able to help us but little. Under the heading 
latest ships we find “ Neptune, 20,000 tons 540 x 86 x 
— feet. Armament ten 12in., sixteen 4.7in. (1908-09 
Estimates). Projected, four or eight sisters (1909-10 
Estimates). Also three battleships offered by the Colonies.” 
This is not very illuminating, and we know now, what 
Mr. Jane did not know when his book was in the 
press, that some of the projected sisters will almost 
certainly be sanctioned before the year is out, and that 
so far only one Colonial offer has been accepted. We 
may notice, however, that nothing is said about the pro- 
vision of 13}in. guns, which we believe to be unfounded 
rumour, based on the fact that some of our ordnance 
firms have, with an eye to the future, got plans of 
such guns pigeon-holed. There is at the present moment 
not the slightest reason for advancing the size of the 
guns and upsetting the advantages of uniformity. 

When we turn to German ships we find the plan of the 
six vessels which are now being built. They are shown 
with four turrets, and in each turret three 12in. guns. 
The author remarks that this design is liable to altera- 
tion, but the sketch plan is from an official model. The 
three guns per turret does not strike one as a good 
plan, and it is difficulé to see why it should have 
been adopted in preference to the Dreadnought arrange- 
ment. Possibly the object is to save weight, as the 
vessels are to have exceptionally small draught, not more 
than 24} ft. 

The volume as a whole keeps growing, and it has 
improved considerably since its first issue appeared 
twelve years ago. For one thing, there are now no 
fancy pictures of vessels, all the tone blocks being 
reproductions from photographs, some of which are 
very effective, whilst others are too small to be of 
much service. There are several minor errors; we may 
direct attention to one or two, so that Mr. Jane 
may correct them in a later issue. On page 434 the 
silhouette marked D is obviously not the Sarmiento, which 
is an Argentine ship, but the Baquedano. The name 
alone wants altering. We notice that the same photo- 
graph does duty for the Russian destroyers Savitny and 
class and the Chilian Capitan Orella, The photograph 





appears to be actually a portrait of the Som. The 
differences between the vessels are not very noticeable, 
but it might be worth putting the little mistake right. 
There are a few more errors of the same order, but, taken 
altogether, the volume is wonderfully correct, and its 
utility is unquestionable. 

At the end we find an interesting review of “ The Pro- 
gress of Warship Engineering,” by Charles de Grave Sells. 
But who could think of reading an article in a book of 
this size and shape ? 





SHORT NOTICES. 


Railway Rates. By the late Joseph Horrocks. London : 
Swan Sonnenschein and Co., Limited, 25, High-street, 
Bloomsbury, W.C. Price 21s.—The nieces and. executrices 
of the author have, at his dying request, published this 
‘*method of calculating equitable rates and charges for 
merchandise carried on railways,’’ the result of ‘‘ many years 
of patient labour.’’ It is suggested that the work may prove 
to be of use to the authorities who are seeking to reform the 
present system ; but we fear that it is labourin vain. The 
question of equitable rates is not assisted one little bit by this 
ponderous work, wherein certain proportions of the debitable 
charges are laid down, often arbitrarily, for the various duties 
that the railways perform, and then numerous tables and 
examples are given showing the amounts to be charged 
according to weight and to distance. These tables are 
nothing more nor less than a ready reckoner. More might 
be said, but it would be a waste of space, and it will suffice 
to say that the book is a disappointment. 


Retaining Walls. By T. E. Coleman. London: E. and 
F. N. Spon, Limited, 57, Haymarket, 8.W. Price 5s. net. 
—Some of the information given in this volume originally 
appeared in the form of a series of articles in the Builders’ 
Journal. The book is intended to serve as a practical guide 
for students and others interested in the general design and 
construction of ordinary retaining walls. First the author 
considers the theory of stability, then he goes on to consider 
failure by overturning and crushing, the distribution of 
pressure on bed joints and failure by sliding. A separate 
chapter is devoted to the theory of earth pressure and the 
centre of pressure for retaining earth. Other sections of the 
book deal with the theory of water pressure and wind pres- 
sure, arched retaining walls, the bearing power of soils, 
strength and weight of building materials, &c. The book 
is written in simple language, and the use of complicated 
formule and advanced mathematics has been avoided as 
much as possible. 

Marine Engineering. By A. N. Somerscales. Glasgow : 
J. Munro and Co., Limited. Price 12s. 6d. net.—Marine 
engineers preparing for the Board of Trade examination 
should find this book of considerable value, and at the same 
time the information which it contains should prove useful 
to engineers in charge of engines and boilers, &c., on land. 
Part I. of the book gives short essays on physical and engi- 
neering subjects; Part II. deals with the solutions of 
questions in mensuration, &c., and Part III. gives the proofs 
of rules and formule. There is also an Appendix giving 
tables and examination papers. The book is written in a 
clear and concise manner, and the reader should have very 
little difficulty in following the author’s instructions. It is 
a book which appeals to practical men who are not well 
versed in theory. 


Electro-Magnetic Ore Separation. By G. Godfrey Gun- 
ther. London: The Hill Publishing Company, Limited, 
6, Bouverie-street, E.C. Price 12s. 6d. net.—This book, 
which hails from America, contains a good collection of 
information on the magnetic separation of ores, and those 
interested in the subject should find it useful. Magnetism 
applied to ore dressing is the title of the first chapter. Next 
the author deals with principles of magnetic separation and 
preparation of the ore for treatment. Then he goes on to 
consider separators for strongly magnetic minerals and 
separators for feebly magnetic minerals. Other sections of 
the book deal with the concentration of magnetic ores, the 
separation of pyrites and blende, the separation of siderite 
from blende, and the separation of miscellaneous ores and 
minerals. The illustrations are good. 


Gas Engine Theory and Design. By A. C. Mehrtens. 
London: Chapman and Hall, Limited, Henrietta-street, 
Strand. Price 10s. 6d. net.—This book was originally pre- 
pared for the use of the mechanical engineering students at 
the Michigan Agricultural College, but it is also intended for 
men who operate gas engines and those who desire to know 
something of the theory. A point about the book worthy of 
mention is that the illustrations are very clear, and the 
various drawings and diagrams are devoid of unnecessary 
complication. There are twenty-one chapters, and at the 
end of the book there are some tables giving the physical 
properties of materials, properties of fuel gases, volumes and 
specific heats of gases, strength of materials, &c. As the 
title implies, the work is also intended for the use of gas 
engine designers. 


Railroad Structures and Estimates. By J. W. Orrock. 
London: Chapman and Hall, Limited, Henrietta-street, 
Strand, W.C. Price 12s. 6d. net.—The author’s object is to 
cover in brief and concise form the numerous subjects that 
enter into the engineer’s estimates of railway building, as to 
general construction and cost, on a business rather than a 
technical basis. The various sections deal with track 
material, fences, gates, sign-posts, road crossings and guards, 
culverts, bridges, buildings, water stations, shop specifica- 
tions and contracts, and estimates. Being an American 
book, all prices are given in dollars, and it is also naturally 
confined to American practice. 





BOOKS RECEIVED. 


A First Dynamics. By C. 8. Jackson and W. M. Roberts. 
London: J. M. Dent and Co., 29 and 30, Bedford-street, 
W.C. Price ds. 

Electrical Installations. By Rankin Kennedy. New 
edition. Vol. IV. London: The Caxton Publishing Com- 
pany, Clun House, Surrey-street, W.C. Price 7s. 6d. net. 

Cane Sugar and its Manufacture. By H. C. Prinsen 


Geerligs. Manchester: Norman Rodger, office of Sugar 
Cane, Mossturn-buildings, Altrincham. Price 12s. net. 
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disconnecting any part of the engine. Fitted to the fire 
pump is an automatic relief valve, which can be set to any 
| required pressure, so as to provide a means whereby any 

A BOILER feed pump in combination with a powerful fire | sudden excess caused by closing the hydrants or hose outlets 
pump, designed to be of service in places where it is desired | while the pump is running may be relieved. Disengaging 
to effect a saving of space in the boiler-house or engine-room, | gear is provided for throwing the fire pump out of gear when 
has been designed and constructed by Merryweather and! using the feed pump. This disengaging gear is exactly 
Sons, Limited, and is illustrated herewith in Figs. 1 and 2, | similar to the type which has now been in use for some 
one of which shows a perspective view and the other draw- | years on Merryweather’s motor steam fice engines, and con- 
ings. This plant can be employed for regular use as a feed | sists of a cone and screwed nut by means of which the pump 


NEW FIRE AND BOILER FEED PUMP. 
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Fig. 1—COMBINED BOILER FEED AND FIRE PUMP 


pump or can be put into action for fire-extinguishing work | rod can be readily detached or connected to the bottom 
without delay. crosshead. 

The fire pump has a capacity of 600 gallons per The feed pump is 4in. in diameter with an Sin. stroke, 
minute, and can be connected to a system of fire mains and is of sufficient capacity to supply a 200 horse-power 
having outdoor or indoor hydrants or both. Asshown in boiler working at 180 1b. steam pressure. It is of cast iron, 
our illustrations, the engine consists of a steam cylinder of | with a gun-metal liner, bronze piston-rod, and metal valves 
16in. diameter inverted over the fire pump, which is 10in. | suitable for hot water. The pump is mounted on an angle 
in diameter with an Sin. stroke. A cast iron distance piece | bracket cast on the distance piece of the engine, and is 
connects the steam with the pump cylinder. Two similar | driven direct from the upper crosshead by means of a strong 
angle bracket bolted to it. For examination or repairs the 
feed pump can be bodily removed without disturbing any 
part of the engine or fire pump. When running the feed 
pump only, steam is supplied to the engine through an 
automatic pressure reducing valve, thus ensuring economy. 
A valve can be provided by means of which a small jet can 
be obtained direct from the feed pump should occasion arise, 
thus affording a ready means of dealing with a small out- 
break of fire without the necessity of coupling up the main 
fire pump. This, of course, would only be a makeshift, and 
should the fire assume larger proportions the main pump 
would have to be brought into action. 

All parts of the engines and pumps are made interchange- 
able with others of similar type. Lwubricators, drain cocks, 
and other necessary fittings are provided. 








THE 8.8. BERBICE AND KAROOLA. 


THE Berbice, the first of the two new twin-screw steamers 
for this service ordered by the Royal Mail Company from 
| Harland and Wolff, Limited, left Belfast on Thursday, the 
8th July, for Southampton, whence the new vessel will sail 
in due course for the West Indies. The Berbice is a very 
interesting vessel, and although smaller than the large ocean 
| steamers which the Royal Mail Company has added to its 
fleet during recent years, is nevertheless a vessel of the most 
| approved design and the latest type. She is a twin-screw 
steamer 313ft. long by 38ft. 3in. beam, and about 2500 tons, 
with two sets of quadruple -expansion engines on the 
‘*balanced’’ principle. The principal decks are of steel, and 
the vessel has been constructed on the same principles as the 
largest ocean liners. 
The Berbice will carry a large number of first and second- 
| class passengers, also deck passengers, whose comfort has 
been studied in every possible way. The state-rooms are 
| large and airy, and provided with electric fans. The first- 
class cabins are in white enamel, which has both a cool and 
| attractive appearance. The second-class cabins are also in 
| white. The first-class dining saloon on the main deck 
| extends the whole width of the ship. The sidelights are of 
| large diameter and arranged in pairs, thus ensuring ample 
| ventilation, while the provision of jalousie shutters will afford 
| protection from the sun. The ventilation will be assisted by 
| large electric fans. The bridge deck will be entirely devoted 
| to first-class passengers, the lounge being at the forward end 
| and a verandah at the after end, the latter serving as a semi- 
| enclosed smoking-room, cool and comfortable in every way. 
Both these apartments have large opening teak wood 
crossheads of cast steel work on guides formed on the | windows, both port and starboard, and wickerwork furniture. 
distance piece. One crosshead is connected by a steel piston- | The second saloon accommodation on the main deck, with 
rod to the steam piston, the other to the manganese bronze | the dining saloon at the after end, is also of a superior 
pump rod. Two turned steel stays hold the two crossheads | character, and the promenading space for this class, as also 
at a fixed distance apart. A connecting-rod with a gun- | for the deck passengers, will likewise be found ample. The 
metal end of the marine type, and a crank shaft fitted with | Berbice has electric light throughout, and is also provided 
a heavy fly-wheel, are also provided. | with refrigerating plant and insulated chambers. 

The fire pump is of cast iron, and is double-acting. Its| The advent of this vessel into the service emphasises the 
liner, valve seats, and plunger plates are of gun-metal. The | wide extent and importance of the ramifications of this long- 
valves are of special fire-engine type, of india-rubber with | established and historic company. As is well known, the 
gun-metal backs. They are arranged under two covers, and | Royal Mail Steam Packet Company is the oldest transatlantic 








Fig. 2-BOILER FEED AND FIRE PUMP 





Royal Charter in 1839. Throughout the seventy years of its 
career it has maintained and extended its imperial connec. 
tion. Established for the conveyance of mails from England 
to the West Indies, and later on to South America, it has 
been represented on these important trade routes by some of 
the leading steamers of their day, and the vessels put on the 
route during the last few years are truly floating palaces, 
The company’s passenger routes now iuclude not only the 
West Indies and South America and other American ports, 
but the Mediterranean, Egypt, Ceylon, Australia, New 
Zealand, acd other parts of the globe. 

On the same day the twin-screw passenger and carvo 
steamer Karoola, built by Harland and Woolf, Limited, 
to the order of McIlwraith, McEacharn and Co. Proprietary, 
Limited, of London and Melbourne, left the builders’ works 
at Belfast, and after adjustment of compasses and a satisfac- 
tory trial trip, proceeded to Glasgow, whence she will sail for 
Melbourne at the end of the month. The new vessel, which 
is 436ft. long by 56ft. 3in. beam, and about 7500 tons, has 
been specially designed for the Australian trade, and the 
employment of steamers of this class round the coast of 
Australia is a significant indication of the great development 


Karoola, besides having accommodation for a large number 
of first, second, and third-class passengers, has also ever, 
facility for the rapid loading and discharge of cargo, for 
which the vessel has large capacity. The engines are of the 
builders’ quadruple-expansion ‘‘balanced’’ type, and the 
ship is fit‘ed throughout with electric light, fans, &c. 

The first-class dining saloon, situated on the main deck, 
is » handsome apartment, with parquetry floor, sidelights 
arranged in pairs, and the tables arranged on the popular 
restaurant style. The room is panelled and framed in oak, 
relieved with carving, the ceiling finished flat, and the furni- 


entrance being into the after part of the lounge. The first- 
class lounge is on the bridge deck forward, and has a fine 


same deck, is arranged with bays, with a skylight overhead. 
The first-class state-rooms are nearly all arranged on the 
tandem system. The second-class saloon, on the main deck, 
is a spacious apartment. The second-class lounge is on the 
boat deck aft. 


dation includes a dining saloon and a general room. 
The vessel is constructed on the cellular double bottom 


cattle or horses forward on the main deck. 








FORCE FEED PUMP LUBRICATOR. 





A NEW force feed lubricator, called the ‘‘ Silver Star,’’ is 
being placed on the market by W. H. Bailey and Co., 
Limited, Manchester. It is made with one, two, three, and 
four feeds, and in four sizes. The illustration shows the 
single-feed pattern. It has a simple ram pump for each 
feed, the pump being driven from a cam shaft actuated by a 
lever, pawl, and pinion from some reciprocating part of the 














THE SILVER STAR LUBRICATOR 


engine. The stroke of the pump is variable, and can be 
regulated while the lubricator is in operation by the simple 
adjustment of the thumb screw shown, while the delivery of 
the lubricant can be tested by turning the handle of the 
three-way cock, when the oil will be by-passed, The whole 
of the working parts, pump, valves, &c., can be readily 
removed for inspection by simply unscrewing a nut at the 
bottom of the chamber and disconnecting the delivery pipe. 
The lubricator is substantially constructed, and contains no 
complex mechanism which is liable to get out of order. 








Fruit CARRYING STEAMER.—In the description of the fruit 
carrying steamer Tortuguero, which appeared in our issue of the 
9th inst., we stated that the engines of this vessel were fitted with 
Deara’s pistons, Through a printer’s error the name was spelt 
wrongly. It should, of course, have been Deam’s pistons. 

THE BRITISH FOUNDRYMEN’S ASSOCIATION.—The sixth annual 
convention will be held in the Medical Theatre of the University 
Buildings (late Masons’ College), Edmund-street, Birmingham, on 
August 3rd, 4th, and 5th next. The headquarters of the Associa- 
tion will be at the Imperial Hotel (late Acorn Hotel), Upper 
Temple-street, off New-street, Birmingham, where rooms have 
been secured for the sole use of the members, During the continu- 
ance of the meeting several papers will be read and discussed and 
various works visited, 





access may be obtained to them in a few seconds without | steamship company in existence, having been established by 


in the trade and intercourse of our Australian Colonies. The 


ture is oak. The first-class main staircase is in oak, the 


dome skylight overhead. The first-class smoke-room, on the 


bridge deck, while the second-class smoke-room is on the 
The second-class state-rooms are also 
arranged on the tandem system. The third-class accommo- 


principle, and divided into water-tight compartments. She 
is fitted with Harland and Wolff’s steam steering gear, and 
all the arrangements for working ship and cargo are of the 
latest type. In addition to the general cargo arrangements 
and refrigerated space, the vessel is fitted for the carriage of 














RAW ROE WR RAE LEER ESE RH 


















Juty 23, 1909 


THE ENGINEER 














FERRO-CONCRETE WHARVES AT DUNDEE 

















FERRO-CONCRETE WHARF CONSTRUCTION. 





AN interesting piece of ferro-concrete work in connec- 
tion with harbour maintenance is now in progress at 
the eastern wharf of the Dundee Harbour, where the last 
portion of three lengths of wharf, one being 410ft. long, 
the second 380ft., and the third 310ft. long, is being 
converted from timber piling to Hennebique ferro-concrete. 
The first two lengths have been completed, while the third 
is now in hand. It is well known that since the advent 
of the teredo and other destructive marine worms in British 
tidal waters the cost of maintaining timber structures has 
steadily increased to such an extent that timber is now recog- 
nised by harbour engineers and wharf owners as being out of 
the question from a financial point of view, the economical 
remedy for decay provided by ferro-concrete being largely 
made use of. 

A little while ago Mr. J. Hanray Thompson, M. Inst. C.E., 
made a report to the Trustees of the Dundee Harbour upon 
the condition of the eastern and western timber built walls, 
and from this report certain particulars may be drawn. The 
eastern wharf was constructed in 1892, and is, therefore, only 
seventeen years old. It includes some sheet piling and main 
piles at the back, these having formed part of an original 
dredging wall built in 1882. These piles, probably owing to 
their situation, have not been so seriously injured by the 
marine worms as other parts of the structure, but Mr. 
Thompson reported that the main gauge piles and wallings, 
which also form part of the wharf, had been practically de- 
stroyed. Moreover, it was found in the same wharf that 
water washing through the timber sheet piling drew away 
part of the filling from behind, and caused subsidence and 
collapse of floors in the sheds built at the quay level. 
Although as far as can be expected the main piles of the 
wharf seemed to be in fairly good condition, the heads were 
found to be seriously decayed in places where the deck 
planking and beams have been removed for repairs. The 
deck beams were unsound, the lower walings and filling 
pieces were also untrustworthy, and the struts had seriously 
deteriorated. The decking was also in such a state as to 
require constant repair. The general situation was that by 
continuing to repair the wharf its life might be prolonged for 
a few years more ; but maintenance being a cumulative cost 
rendered the wisdom of this course extremely doubtful. 

In the same report it was pointed out that the Camper- 
down West Wharf, tuilt in three sections, each about 380ft. 
long, twenty-seven, twenty-four, and eighteen years ago 
respectively, was also in a bad condition, the yiles and 
watings of the round head being much decayed and the deck 
beams and struts unsound. In the main portion of the 
wharf the heads of the piles, the lower walings and filling 
pieces, the deck beams, and their struts were in an untrust- 
worthy condition, and the deck planking, particularly at the 
east end, was almost completely perished. 

It will be seen, therefore, that Mr. Hannay Thompson's 
report constituted a serious indictment against the use of 
timber for the purposes of harbour work, and the report went 
on further to recommend the use of Hennebique ferro-con- 
crete, and the construction of a range of three-storey ferro- 
concrete sheds. This proposal was adopted by the Dundee 
Harbeur Trust, and the work has proceeded to the stage 
reported above. We illustrate in our engravings the | 
general appearance of a section of these wharfs as now 
constructed. The effect of this scheme will ba to reduce the 
annual maintenance bill, and also to add very largely to the 
shipping accommodation and the facilities for dealing with 
cargo in the port. 








THE PENNSYLVANIA NEW TERMINUS AT 
NEW YORK. 

THE Pennsylvania Railroad has completed the construc- 
tion of its tunnels under Bergen Hilland the Hudson River 
into its station at Seventh-avenue and Thirty-third-street, 
New York City. The final inspection has just been made by 
Mr. Samuel Rea, second vice-president of the Pennsylvania 
Railroad Company, and Mr. Charles M. Jacobs, chief engi- 
neer of the North River Division, and the work has been pro- 
nounced in condition to proceed with electrification, signalling, 
and track laying. This will be undertaken immediately and | 
pushed forward as vigorously as possible. The Hackensack 
portal is situated 6 1 miles from the junction with the main 
line at Harrison, just east of Newark, N.J. A temporary 
track has been laid on the embankment from Harrison to the 
portal, and materials for the track laying will be carried over 
this line and into the tunnels, thus avoiding the inconveni- 
ence to the public of having this material carted across Man- | 


| the specimen lengths. 








battan Island. Thus culminates the construction work on 
the first two tunnels to be built for trunk line service under 
the Hudson River. The first excavation was begun May 12th, 
1905. The north tunnel was joined on September 12th, 
1905, and the south tunnel on October 9th, 1906. The 
tunnels under Bergen Hill were connected on May 7th, 1908, 
and April 11th, 1908, respectively. These two tunnels, which 
are 23ft. in excavated diameter, are lined with 2ft. of concrete, 
and, therefore, are of 19ft. interior diameter. They extend 
from the Hackensack portal under Bergen Hill to Weehawken 
shaft, a distance of 1.2 miles, and from the latter shaft to 
Ninth-avenue, New York, 1.4 miles. The construction of the 
tunnel was described in THE ENGINEER for April 12th, 
1907, and the new terminus in the issues for July 19th and 
26th, 1907. 








A CALCULATING SECTION WEIGHER. 


IN the rolling of wrought sections it is essential that the 
rolls be so adjusted that a given section may not exceed nor be 
less than the standard weight; this weight generally being 
expressed in pounds per foot, or in some cases—notably that 
of rails—in pounds per yard. The common method of pro- 

















joist, say 12in, long, was in the cage, and the arrow on 
the carrier opposite 12. To use the machine the specimen 
length is accurately measured, and the sliding lever A is then 
moved by means of the screw B, until the arrow head is oppo- 
site the figure corresponding to the length of the section to be 
weighed. The specimen is then weighed in the ordinary 
manner by moving the carriage C and minor poise D, the 
weight indicated being the weight per foot of the specimen in 
the cage. In the illustration a joist Tin. long is shown in 
the cage, and it will be seen that the arrow on the travelling 
carriage is pointing to the figure 7 on the bar above. These 
machines are said to be remarkably accurate, the greatest 
error found in those which have already been made being 4 
drams. 








MANCHESTER ASSOCIATION OF ENGINEERS. 





YESTERDAY—Thursiday—a large party of members of the 
above society, under the guidance of their President, Mr. J. 
H. Stubbs, paid a visit of inspection to the cotton mills of 
the Monton Mill Company, Limited, and the Eccles 
Spinning and Manufacturing Company, Limited. In the 
first-named mill the visitors had an admirable object-lesson 
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CALCULATING SECTION WEIGHER 


cedure is to saw off a short portion of the length of section 
after it has come from the finishing rolls, to weigh this short 
length, and to calculate the weight per foot or yard by pro- 
portion. Sometimes it is necessary to repeat this operation 
several times until the rolls are set to give the proper weight 
per foot. To facilitate this operation the firm of Henry 
Pooley and Son, Limited, of Temple-street, Birmingham, has 
recently put upon the market the machine illustrated here- 
with. It consists of a delicately balanced, graduated, movable 
arm A, from one end of which is suspended a cage to receive 
The arm is graduated from 3in. to 
12in. in zyin. divisions, and it is connected to a weighing 
steelyard, thus dispensing with loose weights. This steelyard 
is usually graduated up to 1251b. in one ounce divisions. It 
will be seen that the arm A is provided with a travelling 
carriage which is moved by a screw B. As the travelling 
carriage is moved to or from the supporting pillar a variable 
stress is put upon the weighing steelyard. If the cage con- 
tains a piece of joist 3in. long, and the arrow on the carrier 


| which moves the arm A is opposite 3in. on the scale above, 


the same stress will be put upon the steelyard as if a piece of 





in the treatment of cotton from the opening of the bales as 
they arrive from the cotton fields to the finished cloth or 
calico. The first operation is to open the bales and feed the 
cotton in large pieces to the bale breaker, in order that it 
may bs loosened before being passed to the blowing 
machinery. From the hopper of the bale breaker the cotton 
is carried forward by a horizontal lattice and is pressed 
against the spikes of the inclined elevatii;g device. Here it 
is subjected to a combing action, and is then carried upward 
to the spiked roller, which further combs the cotton and 
throws back into the hopper any large or unopened pieces. 
The cotton deposited in the hopper is carried forward by 
horizontal and inclined lattices up to the combing cylinder, 
which gives a combing action and allows only small pieces of 
cotton to pass forward. After passing through the hopper 
feeder the cotton is delivered in an even and open state on to 
the feed lattice connected with the Crighton cylinder, where 
it is further Joosened and cleaned before being drawn through 
the dust trunks and on to the exhaust opener by the action 
of the fans in the latter machine, and passing through the 
trunk it beats against the ribs attached to a lattice cloth 
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which moves in the opposite direction. The impurities 
falling on to the lattice are discharged at the end of the dust 
trunk, and the cotton passes on to the exhaust opener. 

The next operation is to take four of the laps made by the 
exhaust opener and place them on the feed lattice of a 
scutcher. Afterwards the material passes to the beater to 
be further cleaned, thence through the callender rollers, and 
again made into a lap, this operation being repeated if 
necessary. Next comes the carding process, where the final 
cleansing takes place by the elimination of the impurities 
that have not been removed by the opening and scutching 
machinery. The fibres, which are at this stage crossed in 
every possible direction, require to be placed in parallel order 
and delivered into a can in the form of a thick rope or 
“‘sliver.’’ The cans from the cards are put up behind a 
drawing frame, which serves further to straighten out the 
fibres and make the sliver as uniform in thickness as possible, 
The material is next treated in slubbing, intermediate, or 
roving frames, which are for the purpose of further mixing 
the fibres, and with the doubling and drafting of the material 
at the previous operations, produce a finished rove. From 
the roving frame the bobbins are taken, in the case of a mule 
spinning mill to the self-acting mule, and in a ring spinning 
mill to the ring spinning frame, and the yarn is spun into 
twist or weft of the desired count, the counts being the 
number of hanks in one pound avoirdupois, and the hank 
containing 840 yards. From the spinning-room the weft 
passes to the weft store-room and the twist yarn to the 
winding-room, where it is cleaned, if necessary, doubled, 
and finally made into warps. The warp yarn wound on to 
beams is placed in the loom, and forms the longitudinal 
threads. The weft yarn in the form of cops is placed in the 
shuttles of the loom, and forms the transverse threads, and 
the warp and weft when woven together form the manu- 
factured material. 

The Monton mill contains 91,680 mule spindles, divided 
into 26,784 twist spindles and 64,896 weft spindles, and 
preparation machinery for the production of medium counts, 
average 32’s twist and 42’s weft. All the textile machinery 
has been made by Platt Bros. and Co., Limited, Oldham. 
The power plant comprises four 8ft. 6in. by 30ft. Lanca- 
shire boilers by Galloways, designed for a pressure of 160 Ib., 
and inverted vertical cross-compound steam engines of 
1500 indicated horse-power, by Gecrge Saxon, Limited. 
The present load for the machinery mentioned is 1400 horse- 
power, and the consumption, we are informed, 1.9 1b. per 
indicated horse-power per hour of washed slack. Friction 
diagrams of engine only show 6 per cent. of full load. 

The Eccles Spinning Company’s mill, which the members 
also visited, contains 37,000 ring spindles, divided into 
20,000 weft and 17,000 twist, and 1000 ‘‘ Northrop ’’ looms, 
with all the necessary preparing machinery. The spinning 
is especially adapted for the Northrop loom. The peculiar 
feature of this loom, it may be mentioned, is that it stops 
automatically when an ‘‘end’’ breaks, and has automatic 
bobbining arrangement which obviates the need of stopping 
the loom to replenish the weft in the shuttle. The latter is 
the chief work done by the weaver on the ordinary Lanca- 
shire loom, and by adopting this automatic arrangement one 
person can attend to from four to six times the number of 
looms. Another special feature of this loom is the ease and 
speed with which the completed piece can be removed and 
the loom started again. The bale breakers, scutchers, «&c., 
have been supplied by Lord Bros., Limited, Todmorden ; 
the carding machinery and ring-spinning frames by Howard 
and Bullough, Limited, Accrington; the winding and warp- 
ing machinery by the same firm and Henry Livesey, 
Limited ; and the warp-tying machines are’ by Barber and 
Colman. The power plant includes four Lancashire boilers, 
30ft. by Sft., by Heaton and Son, pressure 180 1b., and 
triple-expansion inverted engines by G. Saxon, Limited. 
These are capable of giving 1700 indicated horse-power, 
and the coal consumption is 1.8 Ib. of good class slack. 








CITY AND GUILDS OF LONDON INSTITUTE. 


AT a meeting of the Council of the City and Guilds of London 
Institute, held.on the afternoon of the 20th inst., it was resolved 
to award the diploma of ‘‘ Associate of the City and Guilds of 
London Institute” to the following matriculated third year 
students of the Central Technical College who have completed a 
full course of instructioa as prescribed by the Council :— 


Civil and mechanical engineering.—T. E. Beacham (Bramwell 
Medal), L. H. Swain, A. Mackinnon, J. L. Tann, B. A. R. Hughes, 
H. G. G. Clarke, L. B. Gilbert, E. Howe, T. A. Stephens, C, A. 
Shaw, F. R. Whitten, H. C. Thorpe, W. T. Thomas, A. B. B. 
Bevan, F. Grundy, M. Rodriguez, A. R. Sturgess, W. G. Quinton, 
G. Hepburn, H. P. B Jones, W. L: Wright, J. L. E Manes. L. A. 
Travers, L. E. Vyall, C. W. Jamieson, L J. Coutanceau, N. M. 
Clougher, S. N. Chopra, S. E. FitzSimon. F. S. Vyall, H. M. 
Thompson, H. K. Korgaokar, G. M. Darwin, G. E. W. Hitchcock, 
H. T. M. Kent, L. del Cueto, C. T. B. Donkin, G. C. Wells, W. 
D. Bennett, J. Wadia, L. A. H. Winckler, J. W. Hunter, L. J. A. 
Vallet, W. Wise, A. Morant, C. G. Graham, G. W. Budden, A. R. 
Fraser, G. H. Harrington, R. O: Herford, G. B. Wickham, G. F. 
Hall, G. Osborn, T. R. S Kynnersley, E. D. Pougnet, S. H. G. 
Osborne, G. L. Holzapfel, C. G. Mitchel!, G. C. Laughton, F. J. 
Cunningham, H. L. Burdett, C. M. Houfton, H. B. Harland, H. 
F. Cook, J. J. Castelain. 

Electrical engineering.—¥. H. Bramwell (Siemens Memorial 
Medal and Premium), A. Hutt, C. Higgins, H. Grinsted, R. A. 
Mack, A. Schmidt, C. G. Hawes, S. L. Smith, S. N. C. White- 
head, D. H. Hammonds, E. L. Reinert, F. P. Swann, W. C. 
McCallum, T. A. F. Dixon, J. Hollingworth, H. C. Hannam-Clark, 
L. G. 8. Dodwell, C. D. Stoneham, R. W. Canning, H. G. Biggs, 
A. J. Anido, "A. Weiss, B. A Turkhud, W. B. Burford, J. O. 
Archer, J. R. A. Willey, E. H. Balcombe, J. H. P. Burchett. 


Chemist, y.—E. H. Rodd, J. 8S, Arkinstall, R. T. Colgate, A. V. 
Campbell, F. W. Tilley. 

In addition to the above, certificates have been awarded to 
twenty matriculated third year students who have completed a 
full course of instruction at the Central Technical College, and to 
fifty-nine students who have completed a full course of instruction 
at the Technical College, Finsbury. 











INSTITUTION OF MINING ELECTRICAL ENGINEERS.—Meetings of 
the Yorkshire and Notts Branches of the newly formed Institution 
of Mining Electrical Engineers will be held on Saturday next, 
July 24th, at the Victoria Station Hotel, Sheffield, and the 
Welbeck Hotel, Nottingham, respectively, both at 5 p.m. The 
business on the agenda at each meeting will be the appointment of 
local officers, &c., and all those locally interested in the formation 
and progress of the Institution are invited to attend. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opnions of our 
correspondents. ) 





CONDENSATION IN STEAM TURBINES. 


Str,—Although countless discussions have taken place among 
engineers as to the extent and influence upon steam consumption 
of internal steam condensation in reciprocating engines, the effect 
of internal condensation in steam turbines is still universally 
ignored. Yet we shall see that internal condensation in steam 
turbines is an item of importance, and by no means unworthy of 
consideration. 

Discussion as to cylinder condensation in reciprocating engines 
almost invariably centres round the cyclical fluctuations of steam 
temperature which necessarily occur in each engine cylinder. In 
the steam turbine these or corresponding fluctuations in tempera- 
ture may be absent, and with a throttle governor and a steady 
load are absent. If, however, a blast governor of the Parsons type 
is employed there is a periodic fluctuation in the temperature of 
the steam. Fig. 1 is a diagram taken from a Westinghouse- 
Parsons turbine of 2000 harse-power, from which it will be seen 
that at 63 per cent. load there is a temperature fluctuation of 
about 50 deg. Fah., and at 12 per cent. overload there is a fluctua- 
tion of about 28 deg. The above fluctuations refer to the turbine 
side of the inlet valve. The extent of the fluctuation will decrease 
as the exhaust is approached. Although even at light loads these 
temperature fluctuations are not so great as those taking place in 
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reciprocating engines, yet it must be remembered that, as a rule, 
they are slower, usually about fifty or so per minute, and there- 
fore the fluctuation is more likely to penetrate deeply into the 
metal in contact with the steam. Even more important is the fact 
that the conditions in a turbine favour the metal following the 
temperature fluctuations of the steam. The steam passages 
through the metal are narrow and curved, whilst the velocity of 
the steam is high, a fact which Professor Nicolson’s experiments 
and those of Dr. Stanton have proved to be conducive to a rapid 
transmission of heat from fluid to metal. 

It may be urged that the cyclical fluctuations of steam tempera- 
ture, which occur through the use of a blast governor, cannot 
affect the steam economy, or this governor would have long since 
given way to the throttle governor. Such an argument would, 
however, overlook the fact that apart from condensation a throttle 
governor involves certain thermodynamic losses at all loads less 
than the maximum, which are partially avoided by the blast 
governor. We say partially, because at light loads—see Fig. 1 
the blast governor produces a certain amount of throttling in the 
steam, and also utilises the steam after admission partly on a 
falling pressure. Several makers of Parsons type turbines have, 
as a matter of fact, adopted throttle governing as their standard, 
although we are not here concerned with a comparison of methods 
of governing, but only with the fact that one of the methods in 
general use involves certain condensation losses in the turbine. 
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Fig. 2 


Apart altogether from the type of governor employed it is still 
true that, even with a perfectly steady load, there is internal 
condensation in steam turbines due to differences in temperature 
between steam and metal. 

Consider an impulse turbine of the Rateau or Zoelly type ; and, 
slightly to simplify matters, we will assume that the wheels are all 
of the same diameter. ‘T'hen between consecutive chambers there 
is approximately the same drop in temperature. With twelve 
stages the temperature difference between the high and low- 
pressure sides of a diaphragm would be about 20 deg.—rather 
more with superheated steam. The metal is invariabiy bare, and 
the steam, due to the drag of the wheels, sweeps past it at a fair 
speed. It is impossible to make a close estimate of the condensa- 
tion, but it is clearly appreciable. 

Even more serious is the condensation in a reaction turbine. 
Fig. 2 illustrates the usual arrangement. It will be seen that the 
interior of tbe rotor is at condenser temperature and pressure, 
whilst the steam on the outside is at a temperature varying from 
about 350 deg. with saturated steam to 500 deg. with superheated 
steam at the high-pressure inlet down to condenser temperature 
at the exhaust end. The working steam is sweeping along the 
body of the rotor and against the projecting blades fixed to the 
rotor at very high speeds—up to Be 300ft. per second at the 
high-pressure end and much greater at the low-pressure end, 
where, however, the temperature difference between the inside 
and outside of the rotor is not so great. The conditions on the 
outside of the drum are highly favourable to a rapid transmission 
of heat from the steam to the metal, or vice vers4. The conditions 
inside the rotor are not quite so favourable, although by no means 
unfavourable to heat transmission. In fact, the arrangement 
sketched is equivalent to a surface condenser in the body of the 
working steam. In marine turbines there are usually two 
cylinders in series, so that the temperature inside the rotor of the 
high-pressure cylinder is probably in the neighbourhood of 
250 deg., being that of the exhaust from the high-pressure 
cylinder. 

In some of the newer designs special balancing arrangements 
have led to the use of the interior of the rotor as a special steam 
ae} Thus, in the Willans turbine the interior of the rotor is 
filled with steam at the pressure and temperature of the step 
between the intermediate and low-pressure sections—usually 
about atmospheric pressure and a temperature in the neighbour- 
hood of 212. In some designs the interior of the rotor is simply 
closed in, and the temperature inside then approximates to a 
mean between those at the inlet and exhaust of the main working 
steam, 

The question arises as to whether this condensation, which 
undoubtedly occurs through contact between steam and colder 
metal, is likely seriously to affect the steam consumption of the 


turbine, The answer is certainly yes. Disc and blade friction in- 
creases rapidly with the moisture in the steam. According to 
Moyer, 20 per cent. of moisture doubles the friction, 10 per cent. 
increases it by 25 per cent., and 5 per cent. of moisture increases it 
about 7 percent. It may be urged that disc and blade friction 
will reappear as heat, and by drying the steam tend largely to kil 
the extra friction at its source. That this attion takes place is, of 
course, true, but it is too slight to be effective. Thus, a condens\- 
tion of 5 per cent, is equal to the abstraction of about 43 B.Th.|'. 
per lb. of steam. The disc and blade friction per lb. of steam 
would be about 40 or 50 B.Th. U. and the extra friction due to thie 
5 per cent. condensation, if fully generated, would only amount tv 
3 or 3.5 B.Th.U., so that its drying power would be small. 

In practice, when reducing a test result made with wet steain 
to the equivalent dry steam consumption, it is usual to reduce 
the actual consumption by rather more than double the pe: 
centage of moisture in the steam. Since the theoretical redu 
tion would be rather less than the percentage of moisture, it i: 
clear that moisture in the steam entails a serious falling off in 
thermodynamic efficiency. A further, if indirect, proof of tho 
value of really dry steam is to be found in the fact that the gain |, 
using superheated steam is more than that due to the superior 
thermodynamic conditions, and indicates the detrimental influenc: 
of a moist condition in the steam. 

A number of methods of more or less a eliminating thi 
condensation will suggest themselves to designers. One or tw: 
may be briefly indicated. As regards the outer shell or casing 0! 
aturbine, the present method of lagging is probably sufficient, 
effective, although steam jacketing could be applied if it wer: 
deemed worth the extra cost, which is unlikely. The diaphragm. 
of impulse turbines might be made double-walled, like most steam 
engine pistons, and, perhaps, the internal space filled with non 
conducting composition, but it is very doubtful if the saving would 
justify the extra cost, except, perhaps, in the case of Curtis or 
similar turbines with only one or three diaphragms. In these tur 
bines the double-walled diaphragms would be useful, not onl) 
because of the large drop in temperature across each, but also 
because of the greater strength necessitated by the large drop in 
pressure from front to back. 

But it is in reaction turbines that the condensation is most 
serious and its cure the simplest. The ends of the rotor should be 
closed in, and hot high-pressure steam admitted to the interior 
from the main body of the working steam by drilling holes through 
the shell of the rotor near the Nich-putemue steam inlet. This 
would internally jacket the rotor. Now the mistake made with 
ninety-nine steam jackets out of a hundred, and generally with 
the hundredth also, is that the steam is not circulated through the 
jacket. Without circulation a steam jacket is very inefficient as a 
jacket and fairly effective in increasing radiation losses, with the 
result that the net gain is small. Circulation is necessary in order 
to sweep away bubbles of air and gas from the metal surfaces, and 
in order to secure effective heat transmission between steam and 
metal. With a jacketed turbine rotor circulation can be produced 
by drilling small holes in the outer shell of the rotor sufficiently 
large to discharge the condensed steam and so placed as to 
discharge it either into the exhaust or the labyrinth packings of 
the dummy pistons. If the circulation thus obtained is not 
sufficient it can be increased by drilling holes so as to discharge 
steam, but not water, into the intermediate or low-pressure 
sections of the blading. Such a jacketed rotor would cost no mero 
than the present unjacketed rotors, nor would they add any 
delicate mechanisms likely to get out of order. 


July 13th. FRANK Foster. 





THE HOME-OFFICE AND POWER GAS ENGINES. 


Srr,—In a general way there can be no complaint with the 
manner in which the factory department of the Home-oftice exer- 
cises the powers which have been given to it under the Factory 
Act of 1901. The aim of the department and the principal in- 
spectors is to render the condition of employment as safe as 
possible and to mitigate the hardships under which many men, 
women, and children in the past have had to exercise their calling. 
In this they receive no opp)sition from the better class of factory 
owner and manager, and, in fact, I find that in the factories which 
I have had to design since the Act came into operation there is an 
increasing tendency for employers to go even further than the 
Act and to provide comforts for their workpeople which were 
undreamed of even ten years ago. All this is to the good, but in 
some cases, owing most probably to insufficient or faulty informa- 
tion, regulations are drawn up, ard instructions are issued regard- 
ing particular apparatus which, while doing no good in themselves, 
inflict a genuine hardship upon the employers. In the regulations 
which were recently issued on the employment of electricity in fac- 
tories the department very properly called in the services of an in- 
dependent electrical expert as a commissioner, and fairly met the 
objections of factory owners, with the result that the regulations 
as they now stand are not open to any reasonable objection. 
At the end of 1908 a memorandum was issued by the department 
on the subject of the use of gas containing a large proportion of 
carbon monoxide (CO), and some of the suggestions made are 
quite good and reasonable. I should like, however, to point out 
that one at least of the recommendations is uncalled for. I refer 
to Section 1 Sub-section ()) of preventive measures, relating to 
gas engines working on suction or other power gas. This reads: 
‘*The air intake for the engine should be from the open air, and 
not from the engine-house itself. The same observation applies 
to the silencer or air-box, if any.” I am not far out in say- 
ing that 99 per cent. of the power-gas engines installed 
in this country have the air inlet in the engine-room— while 
the newer engines have the air silencer in the base of 
the engine itself—where it has been placed for two definite 
reasons. First, because it is desirable to have as short a length 
of pipe as possible between the air silencer and the engine ; 
and, secondly, because the fact that the air used in the engine is 
drawn from the floor of the engine-room provides the most simple 
and efficient means possible of ventilating that engine-room. It 
is, in fact, the usual practice to place the silencer on the off or fly- 
wheel side of the engine, just behind the fly-wheel, where it forms 
a guard to the wheel, and, being flat topped, a very handy table 
on which to keep the oii can or any tool which it is desirable to 
have readily accessible. The objection raised by the factory 
inspectors is that gas may escape into the room through the air 
inlet, and apparently they have been led to this conclusion by the 
phenomena known as “‘ back-firing in the air-box.” A moment's 
consideration, however, will show—first, that gas cannot esca 
through the air inlet; and secondly, and consequently, that back- 
fires do not take place in the air-box, for the following reasons :— 
On all gas engines there is a gas cock on the engine, usually of the 
plug type, graduated to show the positions of open and shut 
and the intermediate degrees of opening which will admit the 
proper proportion of gas for varying loads. This is open when the 
engine is at work and shut whenitisatrest. After passing this cock 
the gas comes to the gas valve, which is kept closed by a powerful 
spring, and is positively operated by a lever only on the charge 
stroke. This valve admits the gas to the cylinder. Once 
in the cylinder, any gas which may have the evil inten- 
tion of getting into the air silencer will find its passage barred. 
(a) On the suction stroke by a strong current of air rushing like 
itself into the cylinder to destroy the vacuum caused by the out- 
ward stroke of the piston, or (b) on the compression stroke by the 
air valve, also positively operated by a lever which is kept tightly 
closed by a powerful spring. It will be obvious, therefore, that 
(1) When the engine is drawing in its charge and both valves are 
open at the same time, there can be no escape of gas into the air- 
box. (2) When the engine is compressing its charge there and 
both valves are closed at the same time, there can be no escape of 
gas into the air-box. (3) When the air valve is so poor a fit on 
its seat as to let gas by on the compression stroke, the engine will 





not keep its compression and will refuse to work, 
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The phenomena known as back-firing take place in the engine 
cylinder, and are due to a pre-ignition, the charge being fired— 
usually by a piece of incandescent carbon caused by over-lubrica- 
tion—-immediately it enters the cylinder and before the air valve 
is closed. The force of this explosion—the exhaust valve being, of 
course, closed—finds a vent through the open gas and air valves, 
and the noise is heard in the air silencer. 

At an interview which I had recently with the factory depart- 
ment on this subject I was told that they attached the greatest 
possible importance to ventilation, and I pointed out that by 
placing the air inlet in the engine-room this was secured. If we 
take the case of a 50 to 60 brake horse-power engine as being a size 
commonly found, the swept volume of the cylinder will be 234 
cubic feet per minute, Allowing the proportion of gas to air as 
] to 1.5, which is a reasonable figure, the result is 8400 cubic feet 
of air drawn out of the engine-room per hour, This assumes that 
the engine is firing every cycle. As, however, the majority of 
engines of this size do not fire every cycle, but, on an average, not 
more than 60 per cent. of the cycles, and as an engine draws in 
more air when it is not firing than when it is, the actual quantity 
of air displaced is considerably greater than the figures given. 
The capacity of an engine-room for an engine of this size would be 
about 1500 to 2000 cubic feet, so that, under the worst conditions, 
the air in the room would be completely changed more than four 
times every hour. 

I have ventured to write on this subject at some length, because 
a large number of people are being told by the factory inspectors 
to remove the air silencers from the engine-room to the outer air, 
a matter which can only be done at a great deal of inconvenience 
and a quite appreciable cost. At present the option to do this 
or not rests with the factory owner, but I have reason to know 
that there is a considerable amount of misapprehension on the 
subject, and I feel sure that if it is made clear that the presence 
of the air intake in the engine-room is rather a benefit than other- 
wise it will allay a good deal of anxiety on the part of gas engine 
owners, and the factory inspectors, who, as a class, are usually 
extremely reasonable, will cease to recommend the change. 

London, July 16th. Hat WILLIAMS, 





MARINE PROPULSION, 


Sir,—It seems that in the course of this controversy the very 
foundations of our faith in dynamics and kinetics are being shaken. 
Text-books are called in question ; even the authority of my old 
friend the late Sir William Anderson is disputed. Sir George 
Greenhill has come forward to steady our views, and give a 
resting place for the soles of our feet. I have worked hard to try 
and arrive at a conclusion as to what the fight is about. So far as | 
can see we have an old-fashioned Irish faction fight, the rule being 
‘* wherever you see a head hit it.”" The conditions remind me of 
a very memorable contention, ‘‘The more part knew not wherefore 
they were come ether.”” Out of all the dust and confusion I 
think that I have discovered what is the real difficulty, and I will 
try and state it as simply as possible, and I will k Sir George 
Greenhill to give us his explanation of the puzzle. What he has 
written is, of course, | assume, quite accurate, but it in no way 
settles the point at issue. 

Work is measured by a force multiplied into a distance. Thus, 
a piston subjected to an average driving pressure of 1000 lb. and 
moving over 600ft., represents 600,000 foot-pounds. This system 
of measurement has been adopted all over the world. It is quite 
well understood, and, so far as I know, it is the only received 
measure of work. Of course, the units may be changed, as, for 
example, kilos. per metre, and so on, but the principle is the same. 
A force moving through a distance represents so many foot-pounds 
no matter what the velocity. There is at the moment so much 
confusion of thought among your correspondents that | cannot be 
too careful in the enunciation of this proposition, which will, no 
doubt, be accepted by everyone. 

Now, let us turn to the 12in. gun. Let us leave out of con- 
sideration its weight and the weight of the projectile ; we have no 
need for them ; their introduction will complicate matters dread- 
fully. We must centre our attention on Sir (:eorge Greenhill’s 
figures. The burning of the powder sets up a force inside the gun 
representing an average pressure, he tells us, of 7.25 tons per 
square inch, 

The base of the bore of the gun and of the projectile are the 
same, 12in. in diameter = 113 square inches area, and113 x 7.25 
= 819.25 tons. I do not know accurately what the recoil of the 
50-ton gun is, but I take it at 2ft. The length of the chase, 
according to Sir George Greenhill, is 50ft. 

When the gun is fired it movos 2ft. in one direction, while the 
projectile moves 50ft. in the opposite direction. The force on the 
erg is the same as that on the gun, namely, 819.25 tons. 

must here ask your readers to bear carefully in mind what I have 
said about the measurement of work. 

We have now a force of 819 25 tons moving over a distance of 
2ft.; and 819.25 tons = 1638.5 foot-tons, expended hy the powder 
in moving the gun 2ft. Sir George gives it as 353 foot-tons; 
possibly the recoil is less than 2ft. 

Turning now to the projectile, we have aforce of 819.25 tons 
moviog over a distance of 50ft., and 819.25 x 50 = 40,962 foot- 
tons. This represents the total work in foot-tons got by multiply- 
ing a force into a distance. 

But Sir George Greenhill gives the muzzle energy of the projec- 
tile as 53,000 foot-tons, or, in round numbers, 12,000 foot-tons in 
excess, 

How was this 12,000 foot-tons produced? Here we have, it 
seems to me, put into figures the dispute about the power required 
to produce a given propeller thrust. If [ substitute, for the sake 
of illustration, and with no other motive, horse-power for foot- 
tons, I may say that according to one set of your correspondents 
we have 53,000 horse-power eapended, and according to another 
set we have only 41,000 horse-power expended. 

Now, so far as 1 can see, the only way out of the difficulty lies in 
the repudiation of the dictum that a force moving through a dis- 
tance will do work which can be measured in foot-pounds. It may 
be said that it does not apply in gunnery ; but if so, why estimate 
the work stored in the shot in terms of foot-tons ? 

I honestly believe that I have now put into a definite form the 
problem, which has more or Jess vaguely suggested itself to Mr. 
Preidel and various other correspondents. As to its solution | am 
quite unable to suggest one. Time does not interfere, because the 
time is the same for the gun and the projectile. The explosion of 
the powder has nothing to do with it in the way of establishing an 
exception ; for we measure the work done in a gas engine cylinder 
by the average pressure on the piston. But furthermore, it may 
be pointed out that by the aid of crusher gauges it is possible to 
construct a diagram of pressures inside a gun; and using this like 
an indicator diagram, the work done during an explosion has been 
calculated, and that in foot-tons. 

If Sir George Greenhill or any other authority will explain how 
it is that more work is done on the shot than can be accounted for 
by the force multiplied into the distance, then we shall be in a fair 
way, I think, to have the present controversy settled. 

There is, of course, one explanation of the discrepancy, but I 
hardly like to suggest it. It is that Sir George Greenhill’s figures 
are all wrong, although his formule are all right. I do not know 
the dimensions of the latest pattern 12in. gun, but I think the 
chase is 45ft., not 50ft., but this makes the discrepancy still 
greater. Apparently, the average pressure must be much higher 
than 7.25 tons on the square inch. But all this is mere unjustifi- 
able guesswork, and | take the figures as they stand. 

Finally, let me point out that this method of calculating foot- 
pounds is simplicity itself. It has nothing to do with acceleration 
or anything else. Apply this method to the screw propeller ; 
the force thrust exerted by the propeller on the water is precisely 
equal to the thrust of the water on the propeller. The first is our 
driving force, Now, if we can measure the distance through which 





that force operates on the water we can at once tell the foot-pounds 
expended ; just asin the case of the 12in. gun. The projectile 
represents the ship, the water pushed astern isthe gun, I venture 
to think that, knowing the pitch and the slip, there ought to be 
very small difficulty in ascertaining the distance passed over by 
the force acting on the water during a single revolution of the 
propeller. It seems to me to be the slip. FUusE. 
July 20th. 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—With reference to the letter by Mr. John Reikie which 
appeared in your columns last issue on ‘* British Locomotives,” Mr. 
Reikie is evidentiy an enthusiast on compound questivns, and I 
have for some long time since taken great interest in the letters 
published on this subject. 

At the outset, I must state that I think the compound locomotive 
not necessary or even desirable under present average British 
conditions, for the following reasons. When one inspects the 
diagrams taken from an express passenger engine at high speeds, 
two things stand out most prominently. Firstly, taking the cut- 
off at not more than 3C per cent.—very often 15 per cent.—we see 
that the steam is expanded down to quite a low terminal pressure. 
Secondly, as much steam is locked up in the cylinders as serves to 
raise the pressure at the end of the stroke to that in the steam 
chest, Consequently the temperature variation becomes so small 
as to be for practical purposes quite negligible, especially when 
one considers the piston speed. 

Now, it is these facts that put the case of the compound loco- 
motive for express work into a questionable and doubtful state as 
regards any superiority and economy over the simple engine. 
With mineral engines the case is, however, different. The speeds 
at which these engines work are slower and steadier than those of 
a passenger engine. So we see that the greatest field for com- 
pounding lies with the slow heavy pulling type of engine. I do 
not say an express compound engine is no good; on the other 
hand, some have done splendid work, but as regards general all- 
round considerations, the present simple locomotives, two cylinder 
and otherwise, are not to be beaten for fast work. And as the 
compound is generally more expensive in upkeep and first cost, the 
balance turns in favour of the simple type. Another very great 
consideration is the latitude with which the simple two inside- 
cylinder type lends itself to standardisation of working parts ; the 
whole of the motion for all the engines, or at any rate the greater 
part, can be interchangeable ; cylinders can be manufactured 
irrespective of type of engine, and so on. This cannot very well be 
done with the compound without a material increase in the cost for 
each engine, a condition of affairs not much liked by directors. 
Besides, a multiplicity of types is far from desirable. The aim of 
every engineer should be to have his engines~all alike, when 
possible. The compound engine has, I admit, been accused of a 
lot of bad things most undeservedly. This has been due chiefly to 
ignorance of working conditions. It is useless to expect any 
economy where the work can be done from 15 per cent. to 30 per 
cent. cut-off. Strange to say, the compound, when tested 
occasionally against the simple engine, no effort is made, at least 
very little, to inquire into the most favourable working conditions, 
To my mind, the fineness of the problem lies in finding the exact 
location of the neutral line where simple and compound can be 
operated equally advantageously. One would be led to think that 
the service where the compound would be likely to show the 
advantage would be where inclines were numerous. But here 
again, while the compound is working to advantage by pulling 
heavily uphill, the simple engine runs dewnhill under conditions 
particularly favourable to itself. The only way then to get at the 
matter would be to compare the ratio of heavy inclines to the total 
distance both ways. So whichever way we look at the problem 
fresh contingencies arise. 

To me the whole matter is summed up thus:—That while the 
indicator shows good expansive lines, low exhaust, and high com- 
pression, so as to run the engine smoothly and maintain the 
cylinder temperature, I think the compound not desirable. When 
the diagram shows little expansion, high exhaust and low 
compression, and consequently great variation in temperature in 
cylinder walls, then compound. I shall be glad to hear Mr, 
Reikie’s criticism. HENRY W. DEARBERG. 

West Norwood, July 16th. 


Sir,—Mr. Riekie has issued a general challenge for anyone to 
show cause why locomotive cylinders should not be greatly 
increased in size, but has it not been found in practice by many 
railway companies that some of their engines were already over- 
cylindered! I have always understood that the disadvantage of 
such engines was found with light loads on the level or down hill 
when an excessive quantity of steam was required merely to fill 
the cylinders at atmospheric pressure without exerting any 
definite forward force. Can Mr. Riekie avoid this in any way ? 

It is, in fact, the variation in the work required that causes the 
trouble, and my own feeling is that extra high pressure will be 
the ultimate solution of the problem, for the following reasons :— 

It may reasonably be assumed, [ believe, that a locomotive 
should work with fair economy through a range from full load to 
quarter load, according to the weights of the different trains and 
the gradients, ‘‘load” in this case meaning tractive force or 
torque on the driving axle ; and, further, that ‘‘ fair economy ” 
implies that the steam should be expanded about four times, and 
should never be expanded below the atmospheric pressure, as 
otherwise there would be a back pressure or retarding effect. 

The cylinders then must be of such a size that the steam used 
at quarter load will just fill them at atmospheric pressure at the 
end of the expansion, just before exhaust opens. At full load 
ahout four times this quantity of steam will be used per stroke, 
the economy remaining about the same according to the assump- 
tion, and therefore the pressure in the cylinders just before 
exhaust opens will be about 601b. per square inch absolute, and if 
it has been expanded four times the admission pressure must have 
been 240 1b. per square inch absolute or 2251lb. gauge. To secure 
this in practice a boiler pressure of about 2501b. per square inch 
would be required, or even more, if possible, so as to allow for 
contingencies. The question is, then, who can designa boiler to 
stand such pressures without being unduly expensive either in first 
cost or repairs. 

A trial of a Serpollet boiler would be extremely interesting to 
watch—from a distance !—if only someone would be sufficiently 
enterprising to make the experiment. 

Birmingham, July 20th. EXCELSIOR. 

[Plenty of water-tube boilers are working at over 200 lb. per 
square inch. The Belleville boilers in the Marseillaise and Dupleix 
have been used at 2841b.—Ep. THE E.] 





4 FALLACIES. 


S1r,—Please let me wail. I am only a marine engineer trying 
to learn of the mystic 4. Now this 4 mystery has ever been 
preserved by all shipbuilders from Noah to date. No shipbuilder 
divulges the displacement of any vessel, his or other’s production, 
and when questioned he answers not the truth. But something 
may be opined from one techincal work, for Sir W. H. White’s 
book introduces ‘‘coefficient of fineness,” or ‘‘ block coefficient ” 
sometimes called. Occasionally, by aid of my slide rule, [ note 
very fallacious A published, ¢.¢., if Sir William’s figures are true. 
For instance, I feel bound to argue that our Navy List never 
publishes true figures—always giving too small displacements—+.e., 
if officially published dimensions including draughts are also true, 
and block coefficients are true gauges. 

To-day you add to perplexity. Page 60 tells of the Bellerophon, 
says she is A 18,600 tons, being 520ft. x 82ft. x 29ft. draught. 





This gives a block coefficient of 53 per cent., and thus she is almost 
as fine as a Yarrow vessel with 10 to1 beam. Therefore I say the 
figures you = are wrong, and that her displacement at 209ft. 
draught would be over 22,000 tons. I suggest that at A 18,600 
tons her draught will be 24}ft., which is not her battle-equipped 
state, and therefore should not be her trial trip state. 

Some thirteen days ago my half-penny ‘‘ Daily Scarifier” gave, 
red-hot from Berlin, the new Bluecher class as having a block 
coefficient of 48 per cent., making them a cross between the 
Yarrow model and the Shamrock yacht model. There are many 
similar fallacies in several books giving displacements of the war- 
ships of the world. 

If only shipbuilders and official publishers would print the truth, 
many of our mouthy war-scarers and itinerant naval experts— 
these latter neither naval nor experts—would be less able to 
preach, their comparison texts would be non-existent. 1 would 
even suggest that some of your writers on ‘‘ Marine Propulsion” 
might then have correct figures on which to base their appalling 
algebraisms. But this is beside 4; only let me hint that as the 
‘‘steamer-duck” in the Straits of Magellan is the only animal 
approaching a steamship, propulsively regarded, perhaps a study 
on the spot might give them all a better conjoint knowledge of 
‘* Marine Pepekion ” and A. W. J. A. 

July 16th. 





BREAKAGE OF CRANK AXLES, 


Srr,—When the crank axle of an engine breaks the cause of the 
breakage is usually attributed either to a flaw in the material, the 
design.of the axle, or a combination of both. Still crank shafts 
continue to break. Such being the case it must be obvious that 
the true cause of the breakage has not been arrived at. That the 
failure of a crank shaft is becoming less frequent is due, not to any 
improvement in the design of the inside cylinder engine, but to 
the fact that the material from which the crank shaft has been 
manufactured has been improved in quality, and is thus able to 
withstand the rough usage of a certain type of inside cylinder 
engine. I refer to that type of engine which, although having 
coupled wheels, these in no way take their share of the stress on 
the driving brasses ; the result is the whole of the tractive force 
of the engine is borne by the crank shaft axle alone, the brasses of 
which soon wear out of shape, setting up 2 vigorous pounding 
action quite sufficient to break any axle. If the crank axle is 
made strong enough to withstand the pounding, excessive and 
costly wear and tear in the engine is the result. So far as I can 
judge this is exactly how matters stand with British locomotive 
practice as regards the design of inside cylinder engines. The 
obvious remedy to rectify matters is to make use of balanced 
crank shafts so that the coupling rods can be connected to pins on 
the same centres as the crank pins, thus allowing the whole of the 
brasses of the driving wheels to take their equal share of the 
tractive force. Until this is done crank axles may break any day 
and may lead to disastrous results, 


Argaith, Dambreck, July 19th. JOHN RIEKIE. 








THE INSTITUTE OF MARINE ENGINEERS.—On Saturday, July 
24th, a visit will be paid to the Imperial International Exhibition, 
when Mr. Robert Balfour (member) will read a paper on 
‘* Refrigerating Installations, with special reference to the 
arrangements necessary when Narrow Limits of Temperature are 
required,” in the Congress Hall, near the Cascade, at 4 p.m. 


HENRY SAXON SNELL Prize CompETITION.—The Royal Sanitary 
Institute have appointed Prof. Henry Adams, Dr. Louis C, Parkes, 
Prof. W. Napier Shaw, and Mr. A. Saxon Snell as the adjudicators 
for the next ‘‘ Henry Saxon Snell Prize’ Competition, the subject 
set being ‘‘The Principles of Heating and Ventilating Public 
Buildings.” The essays have to be delivered at the Institute, 90, 
Buckingham Palace-road, by the 31st August. 

THE UNITED STATES TARIFF ON STEEL.—The proposed in:rease 
in the United States tariff on high-class steel, if it comes into 
operation, is likely considerably to affect Sheffield, inasmuch as it 
has been particularly in high-class steels that Sheffield has main- 
tained its connection with that market. Cheap steels have for a 
long time been practically an unknown quantity in Sheffield 
exports to the States, and the new duty, if carried, will, it is 
feared, have results very detrimental to the trade in the higher 
grades of steel. It is now proposed to impose an ad valorem duty 
of 20 per cent. upon all steel valued at 40 cents per lb. and 
upward. This increased duty, we are informed, affects not only 
“high-speed” steel, but also the higher qualities used in the 
manufacture of superior cutlery, including surgical instruments. 


NortH-East ENGLAND MANUFACTURERS AT THE FRANCO- 
British EXHIBITION.—This is the title given to a souvenir album 
containing an illustrated description of the exhibits and works of 
most of the North-Eastern firms which had stands at the Exhibition 
at Shepherd’s Bush last year. The book is nicely bound in cloth, 
and the illustrations and letterpress are printed on a high quality 
of art paper. It is not a publisher’s work ; the whole of the com- 
pilation, we understand, having been arranged by the firms them- 
selves, and the cost divided on a co-operative basis. Of the twenty- 
nine firms’ works which are illustrated, the names of Sir W. G. 
Armstrong, Whitworth and Co., Limited, Bolckow, Vaughan and 
Co., Limited, Cochrane and Co., Limited, Jos. T. Eltringham and 
Co., William Gray and Co., Limited, the Central Marine Engine 
Works, R. and W. Hawthorn, Leslie and Co., Irvine’s Shipbuilding 
and Dry Docks Company, Limited, North-Eastern Steel Company, 
Limited, Palmer’s Shipbuilding and Iron Company, Limited, C. A. 
Parsons and Co., the Power Gas Corporation, Limited, the 
Skinningrove Iron Company, the South Darham Steel and Iron 
Company, and John Spencer and Sons, Limited, Newburn-on-Tyne, 
are sufficient to give an idea of the scope of the work. The book 
has been sent to us by the Chief Goods Manager, Commercial 
Agency, North-Eastern Railway, York. 


THE PERMANENT Way INSTITUTION.—The twenty-fifth annual 
Summer Convention of this body commenced in Sheffield last 
Saturday, and was continued this week. The Institution consists 
of the various grades of railway men connected with the mainten- 
ance of the permanent way, including amongst its 1100 members 
chief engineers, signal inspectors. and platelayers, and is represen- 
tative not only of the railways of the United Kingdom, but also of 
India, Canada, New Zealand, South Africa, and other British 
Possessions, The summer gathering is held first in one district 
and then in another, in order to give the members an opportunity 
of seeing the industries carried on in the particular localities 
visited. The meeting was he:d on Saturday in Endcliffe Hall, the 
chair being occopied by the president, Mr. James R. Robertson, 
chief engineer of the London, Tilbury, and Southend Railway. 
The president handed the gold medal of the Institution to Mr. 
Lionel Hiller, of the North-Eastern Railway, for his paper on 
‘* Railway Fog-signalling,” and the silver medal to Mr. A, W. 
Taff, Great Eastern Railway, for his paper on ‘Signal 
Interlocking.” The bronze medal was won by Mr. W. Butler, 
Baro-Karno Railway, who is at present in Northern Nigeria. It 
was decided to hold the next winter general meeting at the Institu- 
tion of Civil Engineers, Westminster, on the last Saturdayin January, 
and the 1910 Summer Convention in Scotland. At the conclusion 
of the formal business, Professor McWilliam, of the Sheffield 
University, delivered a lecture on ‘‘ Steel,” for which he was 
accorded a vote of thanks, on the motion of the president, 
seconded by Mr. Willox, chief engineer of the Metropolitan Rail- 
way, and ex-president of the Institute. The annual summer 
dinner followed, the members being the guests of Mr. T. W. 
Ward, Albion Works, Sheffield. During the evening Mr. William 
Genders, chief inspector of permanent way for the Great Centra! 
Railway, Sheffield district, was presented with a gold watch by 
his fellow-members of the Sheffield section, 
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CONDENSING AND WATER-COOLING PLANTS.* 


THE condensing plant has always been an important part of a 
steam-power installation, and since the introduction of the steam 
turbine the importance of this portion of the equipment has been 
greatly increased. In the case of steam turbines, condensing plant 
is essential ; and, in the majority of cases, condensing plants can 
be used with advantage in connection with reciprocating 
engines, although it is impracticable to utilise a high vacuum 
to its full value in this class of prime movers. There are, of 
course, cases where, owing to the small load factor or the small 
maximum output of the plant, the saving due to condensing would 
not pay for the additional complication and capital charges on the 

lant. 

. The chief points to be taken into account when considering 
whether it would be advisable to install a condensing plant are the 
Number horse-power hours per annum ap 
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cost of obtaining condensing water. The load factor may in some 
cases be so low, that even with an unlimited supply of cold water 
conveniently situated, it would not pay to put in condensing 
plant, while, on the other hand, with a load factor in the neigh- 
bourhood of 80 or 90 per cent., the saving in fuel by the use of 
condensing plant would more than pay for the most expensive 
kind of water-cooling apparatus. As a general rule, it is not 
worth while installing condensing plant unless the saving to be 
effected thereby would amount to more than 10 per cent. on the 
cost of such plant, as about that amount would be required to 
cover the cost of interest, depreciation, repairs, and attention. 

Assuming a condensing plant would cost £3 per k lowatt, and 
the cost of fuel and water to be .4d. per unit, and assuming that 
the plant effects a net saving in fuel and water of 16 per cent.— 
it is assumed that the steam consumption is reduced by 20 per 
cent., and that the steam required by the condensing plant 
amounts to 4 per cent.—then the saving in cost of fuel and water 
would equal 10 per cent. on the cost of the condensing plant— 
8 per cent. for interest and depreciation and 2 per cent. for 
repairs—when tbe load factor amounted to 13 per cent., i.e., when 
1140 units were generated per kilowatt of plant perannum. By 
installing condensing plant, the maximum output of the engines 
would be increased by about 20 per cent., and ia some cases this 
might be a valuable consideration ; but, neglecting the increased 
output of the engipes, and assuming the above data to be correct, 
there would be nothing to be gained by the installation of condens- 
ing plant unless the load factor exceeded 10 per cent. where cheap 
condetsing water was at hand and 13 per cent. where cooling 
towers had to be used. 

The following types of condensers are in more or less general 
use :—Surface, evaporative, parallel flow jet, counter-current jet 
low-level, counter-current jet barometric, ejector. 

The ideal condenser, of cvurse, is the one in which the condens- 
ing water attains the same temperature as the steam in the con- 
denser, for the amount of condensing water is then reduced to a 
minimum, and the temperature of the water in the hotwell is the 
highest obtainable. The efficiency of a surface condenser is 
governed by the amount of heat transmitted per unit area of 
surface in a given time from the exhaust steam to the water. The 
result of the heat having to be transmitted through metal surfaces 
is that the temperature of the condensing water in an ordinary 
type surface condenser seldom approaches nearer than 15 deg. 
Fab, to that of the exhaust steam, approximately three times tbe 
difference obtained in a counter-current jet condenser in which no 
metal intervenes between the steam and water. 

When this subject was before the Association some years ago it 
was stated that the possible theoretical gain from the absence of 
metal casing between the hot steam and the cold water would not 
work out at one-tenth of 1 per cent. Where water is plentiful 
and syphonic action can be obtained, the difference in the power 
required by a larger or smaller amount of water is practically 
negligible, but where the expense of obtaining condensing water 
necessitates the erection of a cooling tower, to the top of which the 
water will require to be lifted, the difference is appreciable. 

Consider the case of a condenser capable of creating a vacuum 
of 27in. with condensing water at 80deg. Fah. The temperature 
of steam at an absolute pressure equal to 27in. vacuum is 
114 deg. Fah., and the total heat of dry saturated steam at this 
temperature is equal to 1116 B.T.U. If the difference between 
the temperature of the exbaust steam and condensing water is 
15 deg. Fah., the discharge temperature will be 99 deg. Fah. 
(2.e., 114-15), and each pound of water in passing through the 
condenser will receive an amount equal to 99-80 =19 B.T.U. 
therefore the amount of water necessary to condense 1 lb. of 


116-99 5551, 


load factor, ‘.e., 


steam equals 


On the other hand, where a difference of only 5deg. Fah. exists, 
which gives adischarge temperature of 109 deg. Fah. (i.e., 114—5). 
the heat received by each pound of water equals 109-80 
29 B.T.U., and the amount required to condense 1 Ib. of 


1116—109 
29 


steam equals = 34.71b., thus showing the amount of 
water in the former case to be 54 per cent. more than the amount 
required in the latter, and thisis the ratio of the powers required 
by the circulating pumps in the two cases. The higher the 
vacuum and the inlet temperature of condensing water, the more 
marked does this difference become. In adaiion to the extra 
power required in the first case, the increased capacity of the 
cooling tower, pump, and pipes means a corresponding increase in 
the capital expenditure. 

The effective transmission of heat through the metal surfaces is 
adversely affected by oil held in saspension by the exhaust steam 
being deposited on the surface of the tubes during the process of 
rn and by the amount of air in cuntact with the 
tubes, 

The evaporative condenser is a type of surface condenser, 
brought into use in central stations some twelve or fifteen years 
ago to meet the difficulty of limited water supply, as the amount 
of water required is very small. The actual weight of water 
required to condense 1lb, of steam is variously stated at from 
.75 1b. to10lb. Air and circulating pumps are necessary, but as 
the quantity of condensing water is so sma)l, the total power 
required is comparatively small, This type of condenser is unsuit- 
abie for high vacua, as the position of the condenser outside the 
engine-room necessitates a lopg Jine of exhaust pipe, and the 
number of joints where a leakage may cccor is considerable, 
Corrosion of the pipes may be prevented to a large extent by 
periodically passing a small quantity of oil over them. 

A parallel-flow jet condenser, with wet air pump, is a most 
inefficient type of condenser, as the steam comes at once into con- 
tact with the co'dest water, and the bulk of the condensing takes 
place immediate'y, with the result that little further rise of tem- 
perature takes piace as the water continues its way through the 
condenser, For a vacuum of 26in., the power required by the 
pumps when dealiog with 12,000]b. of steam is 50 per cent. more 
than with any other type, and for higher vacua the increase is con- 
siderably more. For small powers and vacua not exceeding 26in., 
the first cost is less than with any other type of jet condenser. 

The disadvantage of the low-level counter-current jet condenser 
is the remote possibility of flooding the condenser and exhaust 
pipe, due to the simultaneous failure of the float actuated throttle 
valve on the injection pipe, and of the emergency vacuum breaking 
valve. Tbe author has, however, been in constant touch with a 
condenser working on these lines for the last two years, and bas 
never known the slightest trouble from this cause. The amount 
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of condensing water is less than in the surface type, due to the 
high temperature of the condensing water discharge, for equal 
vacua, the relative gain being greater the higher the temperature 
of the condensing water, and the higher the vacuum required. In 
discharging the water from a low-level jet condenser the pump has 
to work against a head measured by the vacuum. 

During a three hours full load test on a condenser of this type 
designed to condense 20,000 lb. of steam per hour and maintain 
a vacuum of 26in., an average temperature difference of 3.5 deg. 
Fah. between the exhaust steam and the discharge water was 
maintained without difficulty. The first cost of a plant of this size 
is from 70 to 80 per cent. of the cost of a barometric or surface 
type, the lower percentage where a cooling tower is required, and 
the higher percentage where water is obtained from a river or 
caval at a constant level. A barometric counter-current jet con- 
denser requires an expensive steel structure, and strong founda- 
tions for its support ; the exhaust pipe is long; and the expense 
of erecting the plant is large. Against these disadvantages, 
however, must be set the advantage of the barometric action, 
derived from the elevated position of the condenser. Under no 
circumstances will the atmospheric pressure cause the water in 
the discharge pipe to rise so high as to reach the exhaust range, 
The only way in which water may reach the exbaust range is when 
more water enters the condenser than the discharge pipe is capable 
of draining away. This may be brought about by a sudden in- 
crease in the speed of the pump when working at a high 
vacuum, 

If the area of the discharge pipe and the height at which the 
exhaust pipe enters the condenser are correct the possibility of 
flooding the exhaust range is very remote. The plant is rather 
simpler in operation than tbe low-level type, and the power 
required to drive the pumps is practically the same in each case. 
The first cost of a plant «f this type is practically the same as a 
surface type in the smaller sizes, but in the Jarger sizes the cost is 
considerably less. When comparing the horizontal and vertical 
types of counter-current jet condensers the extra head of water 
required in the vertical arrangement must be taken into account. 

An ejector condenser gives the best results when provided with 
an ample supply of cold water with a natural head, as it then 
becomes an exceedingly simple plant, requiring no moving parts 
in the form of air or circulating pumps. These conditions are 
seldom available, and in practically all cases a centrifugal pump 
must be provided in order to obtain the necessary head of water. 
The author's experience of ejector condensers is that the injection 
water must be as free trom air as possible, and that the best 
results obtain where the water is pumped into a tank, providing 
15ft. to 20ft. head at the injection inlet. This arrangement 
ensures a steady flow of water, and also allows any air to escape 
that may be carried forward by the water from leaky joints or the 
bearings of the pump. Where a supply of water is obtained 
direct from a centrifugal pump any air introduced in the above 
manner tends to break the column of wa’er, and it is essential for 
the best working that the water be supplied in a constant 
unbroken column. The temperature of the water for an ejector 
condenser must be kept below 75 deg. Fah., as at temperatures 
above this the water and power become disproportionately high. 
As this type of plant works without an air puwp it is not as suit- 
ab'e for high vacua as the surface and counter current jet type, 
but it may be used with advantage in stations with a low Joad 
factor, as the cost is considerably less than avy other type. 

Wet air pumps.—Formerly the most common type of wet sir 
pump was the vertical single-acting bucket pump, with foot, 
bucket, and discharge valves. A more recent type is the Edwards 
pump, its special feature being the elimination of the bucket 
valves. The pump cylinder is so formed that when the pump 
bucket or piston reaches the bottom of its stroke, the inlet port of 
the cylinder is wide open, and the entry of the water and air is 
assisted by the splash produced by the bucket striking the water, 
the splash being directed in a proper manner. This splash device 
is the essence of the Edwards patent. The former type is the 
most difficult to overhaul, the most costly to maintain, and the 
most liable to breakdown, all due to the large number of valves 
the pump contains. A higher vacuum can be obtained with the 
Edwards pump than with the older type mentioned, as the single- 
acting bucket pump requires a difference of pressure between the 
air pump and the condenser, to cause the suction valves to operate. 
In an Edwards pump of a given piston displacement, the discharge 
capacity is less than that fora pump with bucket valves, because 
the inlet ports, being formed in the cylinder barrel, prevent the 
full length of the stroke being effective, 

Dry air pumps —The two principal types of dry air pumps are 
the Edwards and the balanced slide valve types. In order to use 
the Edwards type as a dry air pump, a small supply of cool water 
is necessary to seal the bucket, but this water has the effect of 
keeping down the temperature of the air passing through the 
pump. The balanced slide valve type is one in which the air 
admission to the cylinder is controlled by means of a slide valve, 
allowing a momentary connection between the two ends of the 
pump, as it reaches the end ofeach stroke. This action of coupling 
the two ends of the pump has the effect of reducing the pressure 
of the air in the clearance spaces, and thus increasing the capacity 
of the pumps. This is shown by the larger area obtained on indi- 
cator diagrams. Where it is desirable to have a specially high 
vacuum, two pump cylinders are sometimes used, arranged in 
series, as tbe effect of clearance is then still further reduced. 
Slide valve friction is the weakness of pumps of this pattern, and 
the pump cylinder requires water jacketing. It is necessary also 
to take special precautions against water entering the pump 
cylinder. 

Where a more complete vacuum than about 93 per cent. is 
desired, this type of plant will give the best results, but for lower 
vacua the Edwards type is the cheapest, both in first cost and 
power required. The maximum speed in air pump working is 
usually fixed at 400ft. per minute, but the author considers this 
too highin the majority of cases. In an 18 by 18 air pump 
designed to run at 350ft. per minute, it was found that better 
results were obtained when this was reduced to 300ft., and still 
further improvement at 250ft. per minute. ‘The size of an air 
pump depends upon the conditions of working ; for example, with 
jet condensers the quantity of air is greater than with the surface 
type, due to the air entering the condenser along with the con- 
densing water. Water taken from a fast running stream or from 
under a cooling tower contains a larger amount of air in suspension 
than water from an undisturbed source. This, of course, must be 
taken into consideration. If the exhaust range is long and the 
engines scattered, here again must the air pumps be of larger 
capacity than when the condenser is coupled direct to a single 
engine or turbine. 

Tbe power required to drive an air pump depends upon the 
degree of vacuum obtained, for the work at the lastoulan of the 
evacuation is 0, and at the end, if a perfect vacuum were attained, 
is 0; in between these extremes there is a certain condenser 
pressure when the work becomes a maximum, and in the case of a 
dry air pump this is found to be 0-37 atmosphere, or 18-9in. 
Circulating pumps.—Both the reciprocating and centrifugal 
types are used, but the field of the latter has become more 
extended of recent years, due to the constant steady flow 
obtained and to the higher efficiencies now obtainable, together 
with the lower cort and simpler construction, 

Steam and electrically-driven pumps.—In providing motive power 
for the operation of air and circulating pumps in a central station, 
it is necessary to consider the question of continuity of operation, 
in addition to the efficiencies of the two methods of driving, asa 
failure of the vacuum may have serious consequences. Theauthor 
contends that the possibilities of a failure occurring inthe vacuum 
are less with steam than with electric driving. With the latter 
method the rumber of stages of transition, from the steam to the 
applied power at the pumps, in each of which an interruption is 





electrically-driven pumps, but this may be counterbalanced to a 
great extent, by the large percentage of the total heat of the 
steam it is possible to return to the boiler, by employing a feed. 
water heater, even after allowing for the reduced efficiency cf the 
economiser. 

Steam-driven pees ought not to exhaust into the main con- 
denser, for while a possible 10 per cent. reduction in the steam 
consumption of the pumps is effected, the reduction of the avail. 
able capacity of the condenser caused by this arrangement is a 
more serious item. A preferable arrangement is to pass the 
exhaust steam through a feed-water heater, as already explained. 

A careful consideration of existing conditions and requirements 
is necessary before the most advantageous type of condensing 
plant can be decided upon. It is y, for inst , to know 
whether the initial cost of plant or Jow running costs is the most 
important, for a small difference of temperature between the con- 
densing water leaving the condenser, and the exhaust steam 
entering, means a large condenser and a small quantity of con- 
densing water, and vice versd a large temperature difference gives 
a small condenser and larger quantity of water. Another point to 
be borne in mind is that where the load factor is low it is advis- 
able to keep down the capital cost of the p’ant, even if the power 
taken by the plant is increased somewkat, and that where the load 
factor is high the running costs are of the first importance, and 
more can be expended on the plant ia order to reduce the running 
costs, 

The advent of the low-pressure exbaust steam turbine has 
increased the importance of the condensing plant, fur with its aid 
it is possible in many cases to effect considerable economy, besides 
increasing the capacity, of practically any steam plant already in 
operation. There is as much available energy below the atmo- 
spheric pressure line as there is above, ani the exhaust steam 
turbine is capable of utilising this lower pressure far more 
effectively than a reciprocating engine. The increased output 
obtainable by the installation of a plant of this type, together 
with condensing plant, where not already installed, is from 25 to 
100 per cent. of the present output. A 500-kilowatt exhau-t 
steam turbine with steam pressure of 15 lb. per square inch 
absolute, and 28in. vacuum at turbine, will require 33 lb. of steam 
per kilowatt at fall load and 40 Ib. at half load. In calculating 
the power available for a plant of this kind an allowance must be 
made for the loss between engine exhaust and turbine admission. 

Water-cooling plants.—Formerly, the usual method of cooling 
water was by means of a pond, tbe hot water being delivered by 
open troughs to the part of the pond most remote from the suction 
pipe. The actual drop in temperature effected in these troughs is 
much less than is generally supposed. In an actual case it was 
found that in a trough 2ft. 6in. wide, 7ft. deep, and falling 14in. 
in a length of 80ft., the temperature was only reduced 2 deg. Fah., 
and this with the temperature of the water at 146deg. Fab. The 
duty required of avy water-cooling plant, working in conjunction 
with a condensing plant, is to remove a specified number of units 
of heat in a given time from the discharged condensing water. 
Higher efficiency of heat transmission is obtained from the water 
to the air the nearer the final temperature of the air approaches 
that of the water. This efficiency is dependent upon the construc 
tion, the difference of temperature between air and water, the 
humidity, and upon the draught. 

Tce three principal types of cooling plants are the natural 
draught open type, the natural draught chimney type, and the 
fan draught chimney type. For central station work the second 
type is the most common, owing to the necessity of economy in 
ground space, and in order that the vapour issuing from the plant 
may be carried away at a height at which it will not become a 
nuisance to any inhabited buildings in the vicinity of the tower. 
The area of ground required is approximately one square foot for 
20 lb. of steam condensed, allowing 301b. of water per pound 
of steam, and the height varies from 40ft. to 80ft. Where these 
objections do not exist, the open type may be installed at a less 
cost, the maintenance will be less, and, as the height of the plant 
is usually about 20ft., the operating costs will be the lowest. An 
approximate figure for area of ground and steam condensed is 
one square foot per 12 1b. of steam. 

The fan draught tower is only used in special cases, as the upkeep, 
attendance, and power required by the fan make the operating 
costs very high. A tower of smaller proportions is required with 
this arrangement than with the natural draught chimney type, the 
height varying from 40ft. to 50ft., and one square foot of ground 
is sufficient for 40 lb. to 501b. of steam. Depreciation will vary 
according to the method of construction and the care taken in 
erection. [tis now possible to obtain water cooling plants in which 
the wooden laths simply lock each other in position, and the rate 
of depreciation will be much less with this arrangement than where 
nails are used. The amount of water lost is usually found to be 
75 per cent. of the water required for boiler feed, but owing to 
varying climatic conditions, this quantity is not constant. 

Where it is necessary to install plant of this nature, it is essential 
that the temperature of the water discharge from the condenser 
be as high as possible, conducive with economy in the condensing 
plant, as the conditions are then more favourable for the dispersion 
of the heat contained in the water. From this it will be plainly 
evident that surface condensers should only be used for high vacua 
when other considerations, such as boiler feed water, outweigh the 
factors of heat dispersion. Fora high vacuum of say 28in., and 
water leaving the condenser about 95 deg. Fah. the quantity of 
water required at 75 deg. Fah. would be only 75 per cent. of the 
quantity vo when cooled to 80 deg. Fah., and as the cost of 
cooling plant would be practically the same in each case, the lower 
temperature is the more economical, as the saving in power would 
be considerable, 











LAUNCHES AND TRIAL TRIPS. 


Sun IIL, tug; built by Messrs. Earle’s Shipbuilding and Engi- 
neering Company, Limited; to the order of Mr. Alexander ; 
dimensions, length 106ft., beam 25ft. 6in.; engines, triple-expan- 
sion, pressure 180 1b.; trial trip, July 3rd. 

ATENAS, steel screw steamer; built by Workman, Clark and 
Co., Limited, Belfast ; to the order of the Tropical Fruit Steam- 
ship Company, Limited, Glasgow ; dimensions, 394ft. long; to 
carry 5000 tons ; engines, triple-expansion ; trial trip, July 8th. 
MELTONIAN, steel screw steamer ; built by Harland and Wolff, 
Limited ; to the order of the Wilsons and Furness-Leyland Line, 
Limited ; engines, quadruple-expansion ; launch, July 8th. 
BIsMARK, trunk deck steamer; built by Messrs, Ropner and 
Sons, Limited, Stockton-on-Tees ; to the order of foreign owners ; 
dimensions, 378ft. 6in.; to carry 7900 tons; engines, triple- 
expansion ; constructed by Messrs. Blair and Co., Limited, 
Stockton-on-Tees ; trial trip, July 10th, 

BORBOREMA, steel screw steamer; built by Messrs. Craig, 
Taylor and Co., Limited, Stockton-on-Tees; to the order of 
Messrs. Lloyd Brazileiro, Rio de Janeiro and London; dimen- 
sions, length 286ft., breadth 44ft. 9in., depth 17ft. 6in.; engines, 
triple-expansion, 14in., 22in., 37in. by 24in., pressure 1851b.; 
constructed by Messrs. Blair and Co., Limited, Stockton-on-Tees ; 
trial trip, July 10th. 

ITAPEMA, twin-screw passenger steamer; built by the Ailsa 
Shipbuilding Company, Limited, Troon ; to the order of Messrs. 
Cia Naciona! de Nav Costeira, Rio de Janeiro ; dimensions, length 
270ft., beam 42ft., depth 18ft. 6in.; engines, triple-expansion ; 
constructed by the builders ; launch, July 15th. 

RETRIEVER, cable repairing and laying ship; built by the 
Goole Shipbuilding and Repairing Company, Limited; to the 
order of the West Coast of America Telegraph Company, Limited ; 
dimensions, 185ft. on load line, beam 28ft., depth 16ft. 6in.; 








tion by Mr. E. Lunn, Assistant Electrical Engineer, Huddersfield Cor- 
poration, 





possible, is greater than with the former method, Steam-driven 
pumps require from 50 to 100 per cent, more steam than 





engines constructed by Messrs. Richardsons, Westgarth and Co, : 
Limited, Middlesbrough ; trial trip, July 10th. -3 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Collapse in Galvanised Iron. 
NOTHING so sensational as the collapse that has occurred 

in galvanised iron has been witnessed on the Birmingham Iron 
Exchange for many a long day. At one moment commanding 
£12 10s. per ton f.o.b., and in the next reduced in price to £10 10:., 
and in some cases it is even said to £10 per ton—such a market 
history for galvanised sheets of 24 wire gauge it is impossible to 
describe by any lesser word than ‘‘ bewildering.” Yet the figures 
just named are sober fact. At the close of last week it leaked out 
that at their meeting in London the Galvanised Ion Association 
had determined upon dissolution, but the information was too 
late to be included in this trade letter. {mmediately upon the 
resolution becoming known, or, at any rate, the next day, com- 
etition amongst makers who were left with an entirely free hand 
was rampant, and prices fell £1 10s. to £2 per ton, and, as already 
indicated, in some cases even £2 10s, per ton. 


Cause of the Reduction. 

The cause of the reduction—in other words, the cause 
of the dissolution of the makers’ combination, which had existed 
successfully for an unbroken period of four years and th:ee months 

was the gradual entry into the trade of new firms in the West of 
Scotland, South Wales, and Lancashire, which rofused to agree to 
the Association’s minimum or to be controlled by the Association. 
The situation had recently become acute by the rapid increase 
either in number or in the size of the producing plant of such 
tirms, and at their late meeting the Association had no alternative 
but to unconditionally withdraw the price minimum, and declare 
a go-as-you-please policy. The effect upon the buying market for 
galvanised iron has, of course, been utterly disorganising. To- 
day (Thursday) in Birmingham the excitement associated with 
the event was almost as marked as a week ago, while the condition 
of ruinous competition to which the market has been reduced was 
pathetic. 


Output of the Associated Works. 

How great is the importance of the interests affected by 
what has occurred in the Midlands in the last few days will be 
readily recognised when it is recalled that the annual capacity of 
output of galvanised iron of the late associated works ranged 
between 450,000 and 500,000 tons. Appended are the values of 
the exports in recent years :—1905, £4,825,211 ; 1906, £5,896,866 ; 
1907, £6,882,603. That was an exceptional year of prosperity in 
that bran¢h, and last year (1908) the exports recededto £5,428,406. 
So far this year, however, the export trade has been very good 
again, the exports for the first half having been £3,204,013. If 
this rate is kept up during the autumn and winter, 1909 should 
prove almost as good a complete year as 1907 was, 


Pig Iron Prices. 

Pig iron prices are unimproved ; indeed, the tendency on 
the week is rather in an opposite direction. Open market quotations 
were named to-day (Thursday) as:—Forge pigiron: Staffordshire 
common, 46s ; part-mine, 48s. to 49s. 6d.; best all-mine, 80s. to 
8ls.; cold blast, 110s.; Northamptonshire, 46s. to 47s.; Derbyshire, 
47s. 6d, to 48s, 6d.; North Staffordshire, 49s, to 50s, 


Advance in Coal Prices. 

Staffordshire colliery owners, who in the Cannock Chase dis- 
trict possess what are admitted as some of the finest seams of house 
coal in the whole world, have not yet made any advance in the price 
of fuel, arising out of the increased working expenses at the mines 
entailed by the carrying out of the latest parliamentary legislation. 
But they note with a good deal of remark, not unmixed with some 
degree of interested anticipation, that true to their trading 
instincts, the merchants on the London market have been prompt 
to take advantage of the new situation, and have this week put 
up all classes of house coals ls, per ton, Staffordshire sorts 
included. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday, 
A Sagging Market. 

WHEN relief will come in pig iron, especially for the 
merchant, is very problematical. If the large attendance on the 
Iron Exchange might be taken as an example, it should have 
arrived ere this, but inquiry showed an exceedingly quiet state of 
things, taken all round. There were individual instances where 
one or two comparatively good orders were booked, but they were 
for prompt delivery. The position of the fuel question precludes 
any engagement far forward. The Glasgow market reopened on 
Tuesday after the holidays, and it was noteworthy that there was 
a stronger feeling in Middlesbrough brands, but it was obvious 
that this was of a speculative character, and on spot there was no 
quotable change. Derbyshire remains steady, but other sorts are 
exceedingly dull, especially Scotch foundry iron. Only small 
quantities are reaching this port from the Clyde. Business in 
forge iron is of small dimensions, 


Finished Iron and Steel. 


There was no change to note. Billets were steady. 


Copper, Sheet Lead, and Tin. 


_ Manufactured is slow. There was no change in tubes or 
tough ingots, but sheets were advanced late in the day £1 per ton. 
pew lead steady. ‘Tin ingots, following the course of bars, ruled 

igher. 


Quotations, 


Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; Stafford- 
shire, 51s. to 51s. 6d.; Derbyshire, 52s. 6d. to 58s.; Middles- 
brough, open brands, 56s. 9d. to 57s. Scotch: Gartsherrie, 58s.; 
Glengarnock, 57s. 6d.; Eglinton, 56s. 9d. to 57s.; Dalmellington, 
56s. 9d. to 57s., delivered Manchester; West Coast hematite, 
58s.; East Coast ditto, 55s, 6d., both f.0.t. Delivered Heysham : 
Gartsherrie, 56s.; Glengarnock, 55s, 6d.; Eglinton, 54s. 9d. to 
55s.; Dalmellington, 54s. 9d. to 55s. - Delivered Preston: Gart- 
sherrie, 57s.; Glengarnock, 56s, 6d.; Eglinton, 55s, 9d. to 56s.; 
Dalmellington, 55s, 9d. to 56s. Finished iron: Bars, £6 10s.; 
hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, £6 5s.; 
Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to 
£7 ; sheets, £7 17s, 6d. to £8 ; boiler plates, £7 2s. 6d.; plates 
for tank, girder, and bridge work, £6 to £6 5s.; English billets, 
£4 10s, to £4 12s, 6d.; foreign ditto, £4 7s. 6d. to £4 10s.; cold- 
drawn sieel, £9 5s. to £9 10s. Copper: Sheets, £70; tough 
ingot, £61 to £61 10s.; best selected, £61 to £61 10s. per ton; 
copper tubes, 8jd.; brass tubes, 6jd.; condenser, 7#d.; rolled 
brass, 6d.; brass wire, 64d.; brass turning rods, 6}d.; yellow 
metal, 6d. per Ib. Sheet lead, £17 10s. per ton, English tin 
ingots, £130 10s, per ton. 


The Lancashire Coal Trade. 

The principal _= of discussion on the Coal Exchange 
on aoe was again the general position—strike or no strike. 
Since our last, the condition of affairs in Lancashire is not so 
satisfactory as could be desired. In some cases men have refused 
to follow their leaders’ advice at certain collieries in the Manchester 
district pending a settlement of the points in dispute, and in the 





Wigan district there are signs of unrest amongst the boys. The 
general feeling on the Exchange amongst salesmen appeared to be 
that there would be no national strike. In Lancashire, in any 
case, notice would have been given by the men, and tbis would 
take some time, but as full time is not being worked, this course is 
searcely likely to be followed. In the coal trade generally there 
is a steady feeling, and supplies are good. If any change in 
quotations does come, however, it is now admitted on all hands 
that it will be of an upward character. 


. BARROW-IN-FURNESS, Thursday. 
Hematites. 
The market for hematite iron is still depressed, and the 
business reported during the week shows a sluggish market. Pur- 
chases are being made on a more modest scale, and the wants of 
consumers are evidently much less than they have been, with the 
consequence that stocks have begun to accumulate both in makers’ 
yards and in warrant stores ; but these increases are not large, 
and they do not indicate the necessity of putting some of the 
furnaces out of work. On the contrary, the indications are such 
as seem to justify the continuance of the present rate of output. 
The belief is rightly or wrongly entertained that the early future 
has in store for the trade of this district a more active condition 
of things than has been experienced for some time past. Of 
course, there will be no great improvement until the steel trade 
shows more activity ; but there are evidences that this will soon 
be the fact. In the meantime makers are not badly piaced for 
orders, and especially those who have laid themselves out for the 
manufacture of special hematite iron, as the latter trade has 
become an important factor in the economy of iron manufacture 
in this district. It is selling at 60s. 3d. to 61s. 6d., according to 
specification, and in some cases the specification is so rigid that 
higher prices are readi'y paid. Ordinary hematite iron is still 
quoted at 583. net f.o.b., and warrant iron 57s. net cash sellers. 
Settlement prices are at 56; 74d. Stocks in warrant stores are 
now at 13,377 tons, and represent an increase of 500 tons during 
the last three or four weeks. Very little iron is held in stock in 
the Cumberland district, and the heaviest weight of metal is in 
the Furness railway stores at Barrow and Millom. The trade in 
iron ore is quiet, and prices show no change. Good average 
ordinary classes are at. 11s. net at mines, medium at 13s. 6d., and 
best sorts at 17s. There is not much foreign ore coming into 
West Coast ports at present, although cargoes are expected later 
on. Several of the large smelting establishments in the district 
possess iron mines in Spain and Algeria, and they are using some 
of this raw material to mix with the local product. 


Steel. 

There is no change to report in the steel trade. The 
demand for rails is not strong, and the works of Cammell, Laird 
and Co. are at a standstill, while the mills at Barrow and Moss Bay 
are working. Merchant steel isin poordemand. The plate mills 
at Barrow are still standing, and it is not likely they will be 
re-started until shipbuilding is brisk and the demand for material 
active, 


Shipbuilding and Engineering. 

Apart from the order to build a floating dock for Aber- 
deen, there is no new business to report in the shipbuilding trade. 
Engineers are likely soon to be very busy in the gun-mounting 
department, and with that view works are being extended, but 
— no immediate chance of orders in the marine engineering 
yranch, 


Shipping and Coal. 

Shipments from West Coast ports last week included 
3155 tons of iron and 11,290 tons of steel—a total of 14,445 tons, 
compared with 15,760 tons in the corresponding week of last year 
—a decrease of 1325 tons. The aggregate shipments this year to 
date have reached 336,377 tons, against 281,481 tons in the corre- 
sponding period of last year—an increase of 54,896 tons. Coal and 
coke quiet. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


The Pit Lads Returning to Work. 

THE pit lads, for the most part, have re-started work at the 
different collieries. Various understandings have been arrived at, 
including references to the Miners’ Association. The situation as 
to ‘snap time,” which the lads put forward as their prominent 
point, has been already outlined by us, and there is no doubt that 
within a short time reasonable arrangements to meet that and 
other matters will be completed. The various “feasts,” when 
‘*play” is very general in the Yorkshire coalfield, are now 
beginning, and these will tend to restrict outpet in some 
directions, but as this is a general thing, the dislocation of trade 
will not be great. Fortunately, these village ‘‘ feasts” come in 
rotation. As one locality sets down, another is working. 


House Coal Firm. 

A very steady demand is maintained for domestic fuel, in 
spite of the more summer-like weather now being experienced. 
A considerable tonnage is being forwarded to London, and, in view 
of the time of the year, the call from country stations is good. 
The principal inquiry is for the better qualities, secondary descrip- 
tions being less in request, and stocks reported to be increasing in 
some quarters. Quotations remain as before, best Barnsley fetch- 
ing from 11s, 6d. to 13s. per ton at pit ; secondary sorts, from 10s. 
to lls. per ton at pit. There is an opinion expressed that prices 
will advance earlier than usual this year. 


Steam Coal Dearer. 

Steam coal at the present time is fetching better prices in 
the open market, owing to the dislocation caused by the recent 
stoppage, 10s. per ton at the pits being freely offered. This, how- 
ever, is not expected to last long now that the boysare getting back 
towork. At the time of writing there is marked activity at the 
various pits, as, owing to the recent setting down, orders are some- 
what in arrears, which at this season of the year is rather a serious 
matter, through the pressure of shipping requirements. We are 
now at about the height of the shipping season, which begins in 
April, reaches its maximum in July, and tapers off towards Sep- 
tember and October. 


Small Coal and Coke. 

A ready market is found for all the output in small coal, 
and prices are firmly maintained. For the Lancashire cotton and 
Yorkshire woollen districts there is good inquiry, rates continuing 
at 4s, 6d. to 5s. 6d. per ton. Coking smalls are still scarce, and in 
some instances temporarily dearer, in consequence, no doubt, of 
the reduced outputs. Prices from 3s. 6d. to 4s. 6d. per ton. Coke, 
best washed, 10s, 6d. to 11s, per ton ; unwashed, 10s. to 10s, 6d. 
per ton. 


Iron. 


The position remains as stated last week. Trade very 
quiet, and official quotations unaltered. Hematites, West Coast, 
68s. to 69s, per ton; East Coast, 64s. to 65s. per ton, both less 
24 per cent., delivered in Sheffield and Rotherham ; Lincolnshire 
No. 3 foundry, 50s. per ton; No. 4 foundry, 49s. per ton ; No. 4 
forge, 49s. per ton; No. 5 forge, mottled and white, 49s. per ton ; 
basic, 50s. 6d. per ton ; Derbyshire, No. 3 foundry, 50s. per ton ; 
No. 4 forge, 49s. per ton. - Both Lincolnshire and Derbyshire irons 
net, delivered in Sheffield and Rotherham. Business is reported 
to be steadier and rather better in the Derbyshire iron market. 





Bars, Hoops, and Sheets. 

Finished iron makers are stated to be very indifferently 
eo a ty demand for bar iron and hoops having declined con- 
siderably of late. Bars, £6 10s. per ton; hoops, £7 103. per ton ; 
sheets, £8 10s. per ton. 


The Heavy Trades. 

The condition of the heavy industries still remains 
languid, there being no change for the better in the demand for 
railway, marine, or engineering requirements. It is hoped that 
the statement made this week that the Government have now 
agreed to carry out their contingent programme of four additional 
Dreadnoughts is well founded, as this will mean considerable 
work for the naval and military departments of the large establisb- 
ments, where the orders in hand will soon be completed, and 
therefore any new work will be very welcome. 

Yorkshire Miners’ Association and the Scottish Coal 
Trouble. 

A special meeting of the Yorkshire Miners’ Association 
was held at Barnsley on Tuesday, to make arrangements for 
taking the ballot throughout Yorkshire on the question of setting 
down the whole of the pits in the country in suppert of the 
Scottish miners’ resistance to the proposed wages reduction, All 
the officials were present, together with a rapresentative body of 
delegates from various parts of the country. The resolution 
passed by the Miners’ Federation of Great Britain, at the meeting 
held in London last week, was approved, and the Council decided 
that the ballot should be taken on or before Friday, the 23rd inst. 
The result is to be forwarded to Mr. J. Wadswortb, the general 
secretary, on or before Saturday, July 24th. The figures are to 
be reported to the adjourned conference of the Miners’ Federa- 
tion in London. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


A DECIDEDLY more cheerful report can be given this week 
about the Cleveland pig iron trade than has been possible for some 
considerable time, a welcome and, it is believed, genuine change 
for the better having appeared, which has imparted confidence to 
some of the consumers, with the result that a fair number of 
orders both for prompt and forward execution have been distri- 
buted, and a steady rise in prices has to be recorded. At the 
close of last week buyers would pay only 48s 04d. cash for Cleve- 
land warrants, on Wednesday 48s. 53d. was readily given. 
Traders are taking a generally more sanguine view of the 
prospects of business, and certainly the outlook appears to be 
more encouraging for Cleveland ironmasters, though stocks are 
still increasing and exports are not good. The market is being 
influenced probably by the sanguine tone of the Chancellor of the 
Exchequer’s speech, and certainly by the good reports from 
the United States, where there can be no doubt about the 
revival of business that has set in. Then the improvement in the 
copper and other metal markets is a factor which is to be taken 
into account. Consumers have bought very little for a long time 
past, and their stocks have got toavery low ebb. They have done 
something to replenish them this week, and much of the business 
has been transacted direct between producers and consumers, 
No. 3 Cleveland G.M.B. pig iron, which lately could be got at 48s, 
per ton for early delivery, has risen to 48s. 6d., No. 1 to 5ls., 
No. 4 foundry to 47s. 64., No. 4 forge to 47s. 3d., and mottled and 
white to 46s. 9d., and for delivery up to the end of the year at 
least 6d. per ton more must be paid. Consumers have bought a 
good tonnage for delivery up to the close of 1909 at this premium 
over the prompt price, 


Hematite Pig Iron. 

The improvement noted in the Cleveland pig iron market 
has not extended to the hematite pig iron business, and those 
engaged in the latter are having a very bad time—worse, indeed, 
than for several years, and profits for most of them are reported 
to be altogether lacking ; they have too much to pay for their 
materials, and the prospects of getting these at more reasonable 
prices do not seem to be good, more especially in the case of Rubio 
ore. The Spanish mineowners appear to be at present almost in- 
dependent of the market ; they consider that even the current 
quotations for ore are too low, and, instead of selling it freely, are 
putting much of it into stock. Sellers of Rubio ore adhere 
firmly to 16s. 3d. per ton delivered c.i.f. Middlesbrough or the 
Tyne, which buyers think is too high, with mixed numbers of 
East Coast hematite iron at 54s. 9d. per ton for early delivery— 
the lowest figure that has been reported this year, the best being 
563. It is not surprising that producers of hematite iron in this 
district are somewhat ‘‘ down in the dumps.” The position is too 
unsatisfactory to consumers to buy iron except for immediate de- 
livery, and as the make is not reduced stocks are accumulating. 
Consumers in the United States are importing considerable quan- 
tities of spiegeleisen, ferro-manganese, and silico-spiegel from this 
district, and the production of these special irons is on the in- 
crease in the North-East of England, in consequence of which the 
import of manganese ore from India and South America is in- 
creasing. The P. and O. liners, which load considerable quanti- 
ties of rails at Middlesbrough for India, carry part cargo of 
manganese ore on the return voyage to the Tees, 


Stock of Pig Iron. 

It does not speak well for the activity of trade that so 
much Cleveland pig iron continues to be lodged in Connal’s public 
store, but there is some excuse this week, seeing that the Glasgow 
Fair Holidays are on, and that reduces the large quantities of 
Cleveland pig iron ordinarily sent to Grangemouth ; as much as 
2000 tons per day has been forwarded, but latterly on account of 
depression of trade and the competition of Lincolnshire the average 
is not much more than half of that. This week the exports are 
below that, and Connal’s stock in consequence has been 
augmented more rapidly, the quantity held on Wednesday 
being 249,870 tons, an increase this month of 11,988 tons. 
The stock consisted of 245,085 tons of No. 3, 4350 tons of No. 4 
foundry, and 435 tons of iron not deliverable as standard, but all 
the increase is in No. 3—in fact, the stock of the other qualities is 
decreasing slowly. There has been only a single day this month 
on which a decrease has been recorded, and the quantity held— 
— within 130 tons of a quarter of a million tons—is five times the 
tonnage held a twelvemonth ago, 


Manufactured Iron and Steel. 

Quietness is the order of the day in almost all branches of 
the finished iron and steel industries, and it is difficult to 
get specifications for what has been bought. In consequence 
of this, work is short at almost all the mills except those 
producing rails and sheets. ‘The Newport Rolling Mills of Messrs. 
John Hill and Co., Middlesbrough, have been reopened this week 
after a stoppage of six weeks ; they are producing iron plates, but 
it is intended that the manufacture of sheets shall be commenced 
very shortly. Over 600 hands were restarted. The Rise Carr 
Rolling Mills of Sir Theodore Fry and Co., at Darlington, after 
being laid off for a fortnight, were restarted on Monday by the 
Receiver appointed by the Court. The collapse of the galvanised 

jheetmakers’ combination, which has regulated the prices for the 
last four years, has been followed by a heavy slump in quotations, 
for whereas over a considerable period galvanised and corrugated 
steel or iron sheets, 24 gauge, in bundles, have been at £12 10s., 
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less 4 per cent., now they can be had at £10 10s., less 4 per cent., 
and competition has become extremely keen. Manufacturers in 
this district are well placed for securing trade owing to their 
proximity to the shipp‘ng ports, but it is probable that some of 
the smaller concerns away from the coast will he compelled to close 
their establishments. They had difficulty in making a profit when 
the price was £12 10s., and such a figure as ten guineas must be 
altogether against their competing successfully. The quotations 
for steel hoops, strip, and bars are easier than last week, for hoops 
can be got at £6 5s., strip at £6 2s. 6d., and bars at £6 
per ton, all less 2} per cent. f.o.t. Steel ship plates are 
at £5 15s., less 24 per cent. for home consumption, but they 
can be gotat £5 12s. 6d less 24 per cent. for export, while 
iron ship plates are at £6.; steel ship angles at £5 7s. 6d.; 
iron ship angles at £6 15s.; iron bars at £6 15s.; packing 
iron and steel at £5 5s., all less 2§ per cent. f.o.t. Heavy 
steel rails are firm, and £5 5s. net f.o.b. continues to 
be the lowest price asked for them. The rail mills are 
the most fully occupied of any in the district. 


Shipbuilding. 

Those engaged in the shipbuilding industry are beginning 
to speak more hopefully about business, and the number of laid up 
ships is being reduced in a satisfactory manner. Some of those 
laid up are being repaired, and will shortly be brought into 
service. There are still, however, about 50 laid up in the Tyne, 
and none can now be found in the Tees. 


Coal and Coke. 

The labour troubles in the Scotch coal trade make things 
very uncertain in this district, and there is a growing opinion that 
there will be no strike, especially as the Board of Trade is taking 
the matter up. Buyers of steam coal have lately contined their 
purchases to lots for early delivery, but now they are more 
inclined to buy forward. Best steam coal is strong at 12s, 6d. 
per ton f.o.b.; seconds at 10s. 6d.; and smalls at 5s. to 6s. Gas 
coals are in good request, and shipments are brisk. Sellers are, 
therefore, keeping the price of best qualities up at lls. per ton, 
and seconds at 10s. Bunker coals are firm at 9s. 6d. per ton, and 
coking coal at 9s. 9d. Coke prices are firm, and fully 15s. 6d. 
per ton must be paid for average furnace coke, delivered equal 
to Middlesbrough, though producers of pig iron consider that too 
high with the present prices of pig iron, especially hematite. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Labour Crisis. 


HaD it not been that work is at present suspended for the 
annual holidays in the principal industrial centres of the West of 
Scotland, the labour crisis in the mining department would have 
occasioned much more ansiety than it has really done. When 
the coaimasters gave notice of a reduction of wages and the 
miners replied with an intimation to terminate their engagements, 
there were the prospects of comparatively little coal being required 
for home manufacturing purposes for at least a coaple of weeks 
and the knowledge that this stoppage might be extended if 
necessary, and so few contracts of large dimensions existed 
that there was comparatively little apprehension of embar- 
rassment from the strike. Besides, it was, and is felt that 
there is always the prospect of a settlement being reached 
and a prolonged struggle averted. The situation gathers in 
importance and gravity, however, as the time approaches for the 
beginning of a strike, which is Monday, the 26th inst. It is 
not merely a reduction of wages by 6d. a day, from 6s. to 5s. 6d, 
that the coalmasters are contending for, but a readjustment of 
the scope of the sliding scale, which, as at present constituted, gives 
advances of wages at earlier periods than'the increase in prices 
admit. It is felt, therefore, that were the parties to agree upon a 
modification of the scale in this respect, it might be found possible 
to come to an arrangement regarding the question of a reduction 
of wages. At present the outlook is certainly depressing, not 
merely as it affects the coal industry, but the entire range of 
business. The depression in our leading trades has been so 
protracted that much suffering has been experienced from 
unemployment, and a further continuance of this state of matters 
cannot b> contemplated with anything short of dismay. 


The Iron Market. 

Very little has been done in the Glasgow pigiron warrant 
market since last report. Speculative business is reduced to a 
minimum by the holidays, and the unfavourable statistical position 
as regards stocks and shipments. The market was closed from 
Thursday till Tuesday owing to the holidays. A small business 
has taken place in Cleveland warrants at 48s. to 48s, 3d. cash, there 
being little or nothing for future delivery. 


Scotch Makers’ Iron. 

The inquiry for Scotch makers’ pig iron has been quiet, 
especially as regards the local consumption, which is necessarily 
much reduced at the moment. One or two brands of iron are 6d. 
lower, but the prices otherwise have been steady. Monkland, 
No. 1, is quoted at Glasgow, 55s.; No. 8, 53s.; Carnbroe, No. 1, 
57s.; No. 3, 54s.; Clyde, No. 1, 59s. 6d.; No. 3, 53s. 6d.; 
Gartsherrie, No. 1, 603.; No. 3, 54s.; Calder, No. 1, 60s. 6d.; 
No. 3, 55s.; Summerlee and Langloan, Nos. 1, 61s.; Nos. 3, 
56s.; Coltness, No. 1, 88s.; No. 3, 56s.; Glengarnock, at Ar- 
drossan, No. 1, 62s.; No. 3, 57s.; Eglinton, at Ardrossan or Troon, 
No. 1, 553.; No. 3, 53s.; Dalmellington, at Ayr, No. 1, 58s.; 
No. 3, 53s.; Shotts, at Leith, No. 1, 60s ; No. 3, 55s.: Carron, 
at Grangemouth, No. 1, 63s.; No. 3, f6s. per ton. There are 
82 furnaces in blast in Scotland, compared with 74 at this time 
last year. 





Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 4428 tons, being 1043 tons more than in the 
corresponding week. The arrivals at Grangemouth of pig iron 
from Cleveland and district reached 7705 tons, showing an increase 
of 329 tons over the quantity received in the corresponding week 
of last year. 


The Hematite Trade. 

The demand for hematite pig iron has been poor, many 
consumers’ works being idle. A quantity of Cumberland warrants 
was offered in Glasgow market at 56s. 9d. cash, but there were no 
buyers. Business in Scotch hematite is practically suspended. 
The nominal price is 57s, for delivery at the West of Scotland steel 
works, 


The Coal Trade. 

There has been a faliing away of about 11,000 tons in the 
coal shipments at Glasgow, but the clearances at Ayrshire ports 
show a considerable increase, and East Coast shipments are 
generally well maintained. The aggregate clearances in the past 
week at Scottish ports amounted to 338,560 tons, which was 
13,275 tons less than in the preceding week, but 16,091 tons larger 
than i1 the corresponding week of 1908. Prices of shipping coal 
are steady, being little influenced one way or the other pending the 
issue cf the wages dispute. At Glasgow Harbour, household 
and steam coals for shipment are quoted 10s,, and splint 10s. 6d. 


per ton, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade. 

THE supply of coal coming in has been far below the 
shipping requirements, so that the middlemen did well with the 
stores they had contrived to obtain, and in some cases sales were 
effected at 1s. or even 2s, above the current rate. Then, the 
future conditions have been, and continue so doubtful, that easier 

rices are unlikely, and must remain so until the Scottish question 
is settled. Every week strengthens the complaint against the 
injurious action of the Eight Hours Act. Much of the shortage 
is due to this, and coalowners are more perplexed than I have 
known them in trying to grapple with the evils of intrusive 
legislation, in addition to the ordinary run of evils in connection 
with the working of coal. 


Colliery Troubles. 

A well-informed correspondent points out that the habit 
is becoming chronic to refer to ‘‘dangers ahead,” or trouble 
‘looming in the coalfield.” Nearly every question of importance 
for years has had trouble ahead to begin with, and were all followed 
by alarming incidents. Very anxious times, states the writer, were 
those of five years ago, when the present arrangement was brought 
about. The eight hours contest, again, was a time of trial to the 
Powell Duffryn dispute. The writer might have added that the 
noisier the outcry the less was there left afterwards as a record, 
The trouble with pit boys loomed very large, that with the hauliers 
threatened much mischief, and the troubles with engineers and 
stokers years ago were full of ‘‘ total disaster” to the colliery 
industry. 





Present State of Trade: Lower Cardiff Prices. 

Best ccal at one time seemed to be in a fair way to be on 
the ascending scale, and prices from 17s, to 17s. 3d. for best steam 
were common. The latest news is that most of the leadiog 
collieries are well stemmed until the middle of August, and for 
prompt shipment a slightiy easier tone was creeping into business, 
When the week opened the general figure for best was 17s. 3d. 
This has lessened, and 17s. for best was the top figure. Dry coals 
3d. easier, but Monmouthshire firm at last quotations, Latest :— 
Best large, 16s. 9d. to 17s. 3d.; best seconds, 15s. 9d. to 16s. 3d.; 
ordinary seconds, l4s, 6d. to 15s.; best drys, lds. 6d. to 16s.; 
ordinary drys, 13s. 6d. to 14s. 3d.; best washed nuts, 13s, 9d. to 
14s, 9d.; seconds, 12s. 6d. to 13s. 3d.; best washed peas, 12s. 6d. 
to 12s, 9d.; seconds, 10s. to 11s. 6d.; very best smalls, 9s. 6d. to 
10s.; best ordinaries, 8s. 3d. to 8s. 6d.; inferior sorts, 7s. to &s.; 
very best Monmouthshire black vein, lds. 6d. to lds. 9d.; 
ordinary Western Valleys, 14s. 9d. to 15s. 3d.; best Eastern 
Valleys, 13s. 9d. to 14s, 3d.; seconds, 12s. 9d. to 13s. Bitu- 
minous coal: Very best households, 16s. 6d. to 17s. 6d.; best 
households, ordinary, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, 
16s. 9d. to 17s.; brush, 13s. 3d. to 13s. 6d.; smalls, 9s. 6d. to 
103.; No. 2 Rhondda, 12s. 9d. to 13s. 3d.; through, 10s, 3d. 
to 10s. 6d.; smalls, 8s. 9d. to 9s. Patent fuel, 15s. to 153. 9d. 
Coke: Furnace, 15s. 6d. to 16s. 6d.; foundry, 17s. 6d. to 20s. 6d.; 
special foundry, 24s. to 30s, Pitwood, 21s. 6d. to 22s, 6d. 


Newport Coal. 

Shipments were much affected by the prevailing shortage 
in supplies, and the total despatch foreign was limited last week 
to 58,501 tons. A good tone prevails, and buyers for best coals 
are prominent ; prices well sustained ; pitwood in demand, and 
harder with upward tendency. Latest, best black vein, 15s. to 
15s. 6d.; ordinary Western Valleys, 14s. 6d. to 14s. 9d.; best 
Eastern Valley, 13s. 6d. to 14s.; other sorts, 12s. 6d. to 12s. 9d.; 
best small, 8s. 9d. to 9s.; seconds, 8s. to 8s. 3d.; inferiors, 7s. 
to 7s. 6d.; bituminous best house coal, 15s. to 15s. 3d ; seconds, 
14s. to 14s. 3d. Patent fuel, 14s. 9d. to 15s. Coke: Foundry, 
18s, to 19s.; furnace, 16s. to 16s, 9d. Pitwood, 2ls. to 22s, 


Swansea Coal. 

Exports of coal exceeded 70,000 tons last week, and there 
was a good deal of buoyancy in the trade ; but noalteration of any 
account in prices has taken place this week, and, as a buyer 
expressed it, business was on the ‘‘slow side ;” prices easier. 
Latest:—Best malting, hand picked, 23s. to 24s. net; second 
malting, 21s. to 22s. net; big vein, 18s, to 193. 6d., less 24; red 
vein, 12s. 6d. to 13s., less 24; machine-made cobbles, 23s. to 
23s. 6d. net; Paris nuts, 23s. 6d. to 24s. 6d. net; French same, 
German nuts, 23s. to 23s, 6d. net; beans, 17s. to 18s. net; 
machine-made large peas, lls. 6d. to 12s. 6d. net; fine peas, 10s. 
to 1ls. 6d. net.; rubbly culm, 5s, to 5s. 6d., less 24; duff, 3s. to 
33. 3d.; steam coal, best, 16s. to 16s. 6d., less 24; seconds, 
13s. 6d. to 143. 6d., less 24; bunkers, 10s. 3d. to lls. less 24; 
small, 8s. to 9s., less 24. Bituminous coal: No, 3 Rhondda, 17s. 6d. 
to 18s. 6d., less 24 ; through, 14s, 6d. to 15s., less 24; small, 9s, 9d. 
to 10s., less 24. Patent fuel, 13s, to 13s, 6d., less 24. 


Iron and Steel. 

There was more activity at the Dowlais Works than of 
late, and the result of greater business at furnaces and mills was a 
bigger make. In heavy rails 2200 tons were despatched on Indian 
State Railways account to Kurachee, while consignments went to 
the London and South Coast Railway. Fish-plates also figured 
well, with steel sleepers, which continue in demand. Sabstantial 
cargoes of crop ends have been received from Middlesbrough, and 
400 tons pig iron from Harrington, 650 tons pig from Grimsby, 959 
tons steel from Rotterdam. Little movement yet in railway iron ; 
consignments of iron to Bristol from Newport continue. Latest 
quotations :—Hematite, mixed numbers, 56s. 74d., cash and month ; 
Middlesbrough, 48s. 4d. cash, 48s. 7d. month; Scotch, 54s. 44d. 
cash and month; Welsh hematite, 60s. to 6ls. 6d. d/d.; East 
Coast hematite, 59s. to 60s. 6d. c.i.f.; steel bars, Siemens, £4 8s, 9d. 
to £4 10s.; Bessemer, £4 8s. 9d. to £4 10s. per ton. Best Rubio 
ore, 15s, 3d. to 15s. 6d.; seconds, 14s, 3d. to 14s. 6d. Other quota- 
tions :—Copper, £58 12s, 6d., £59 7s. 6d. month. Lead, 
£13 3s, 9d. Spelter, £22 per ton. Silver, 1s, 11¥d. per oz. 


Tin-plate. 

By the harbour returns of last week tin-plate showed 
considerable activity, over 99,000 boxes being shipped and 92,897 
received from works, Stocks now consist of 197,616 boxes. All 
the tin-plate work continues in excellent form, with no abatement 
of the prospects so prominent of late. This also applies to the 
intermediate and finishing departments. The latest quotations 
are :—Block tin, £131 17s. 6d. to £133 7s. 6d. three months; 
C.A. roofing sheets, £8 to £8 5s.; big sheets for galvanising, £8 5s. 
to £8 7s. 6d. per ton; finished black plate, £9 5s, per ton; 
galvanised sheets, 24g., £11 nominal per ton ; ordinary sheets, 
from 1ls, 103d. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, July 15th. 
THE mid-summer season finds the steel mills throughout the 
country better supplied with business than for the past two years, 
Structural material is now the most active on the list. The 
demand comes from all sections, and the orders are mostly under 
1000 tons. A great deal of building work is under way and boat 
and shipyards are quite active. Two ships will be added to the 
New York-Savannah Line, four-deckers, as a result of the control 
obtained by Harriman over the Georgia Central Railroad. A 
strike of 18,030 miners is on in the Pitteburgh district to aid the 





1 
tin mill workers now on strike. The Pittsburgh Coal Company has 


seventy mines, and is under contract to furnish 8,000,000 tons 
coal a year to the United States Steel Corporation ; other mining 
centres are quiet. Work on the Panama Canal is being vigorousiy 
prosecuted, and 45,000,000 dols. will be required for the expense 
account of the coming year. The purpose of the Cuban Govern- 
ment to purchase 15,000 rifles abroad has been thwarted by a 
suggestion from this Government. The general trade and business 
of the country is steadily improving, and in many lines prices show 
an upward tendency. This is particularly true in iron and steel. 
Pig iron has at last named from its extreme depression. 
Mineral oil developments of some magnitude are reported from 
the south-western sections of the United States. The use of oil 
fuel by the western railroads is doing much to encourage pipe-line 
construction and oil well boring. The operations of these lines 
are extensive—one, the Prairie Oil and Gas Company, averages a 
run of 84,000 barrelsaday. The demand for tank iron for tanks is 
quite an item in the course of a year. Tanks are built to hold from 
25,000 barrels to 75,000 barrels, After prolonged experiments 
oil is now being very largely used on Pacific lines. New fields are 
being discovered, and oil is found at og 3 depths. The silver 
mines of Canada, especially the Cobalt Camp, are attracting 
unusual attention by reason of the remarkable developments. 
Prospectors have been encouraged to seek more remote regions in 
Quebec, Ontario, British Columbia, and Alberta. Apart from the 
wonderful agricultural resources of the north-west, it is believed 
that mineral deposits will be revealed in the near future. Popu 
lation is spreading northwards from the North-Western States of 
the United States, and new markets are being opened up. This out- 
pouring is largely due to the construction of railroads in hitherto 
inaccessible regions. 








CATALOGUES, 


E. G, WRIGLEY AND Co,, Limited, Foundry-lane Works, Soho, 
Birmingham.—A leaflet to hand from this company has reference 
to the Humpage hob for gear cutting. 

Wm. GEIPEL AND Co., Vulcan Works, St. Thomas-street, 
London, 8.E.—This is an illustrated price list of ‘‘ Henrion” 
arc lamp carbons. It also deals with welding carbons for direct 
or alternating current. 

THE MIDLAND ENGINEERING Company, Limited, 2, Victoria- 
square, Birmingham. —This is a tasteful little booklet dealing with 
‘*Zylba” patented condensing and cooling plants. Illustrations 
are given showing these plants erected in various parts. 

THE British PrometHevs Company, Limited, Salop-street 
Works, Highgate, Birmingham.—Catalogue No. 137 has reached 
us, which has reference to this company’s new system of electric 
cooking by ‘‘silundum” The catalogue fully describes the 
system, and there are illustrations, particulars, and prices of the 
apparatus used. 

JOHN SMITH, Limited, Crane Works, Keighley.—This company’s 
illustrated catalogue of cranes and modern stone working 
machinery has reached us. It is a well got up publication, the 
illustrations being exceptionally large, and the information which 
it contains is very concise. Dimensions, weights, and code words 
are given in tables at the foot of each page. 

THE GLOBE PNEUMATIC ENGINEERING ComPANY, Limited, 150, 
Queen Victoria-street, London, E.C.—From this company we have 
received a well got up pamphlet having reference to the Globe 
suction cleaner. The pamphlet describes this cleaner as a highly 
efficient machine, working on a new and correct principle, for 
removing dust, Illustrations and full particulars are given. 

NORTON AND GREGORY, Limited, 34, Robertson-street, Glasgow. 
—This is a well-bound catalogue having reference to surveying 
instruments, drawing instruments, drawing materials, photographic 
apparatus, photographic processes, office stationery, and office 
furniture. It contains numerous illustrations, and every article 
illustrated is priced. The catalogue is probably one of the most 
complete of its kind. 

ALFRED HERBERT, Limited, Coventry.—This is a catalogue 
dealing with universal cutter grinding machines. The catalogue 
is got up in the company’s usual excellent style, the machines and 
parts being illustrated on the page opposite the descriptive 
matter. Directions for use are also given, and these directions are 
accompanied by illustrations. At the end there are some notes on 
cutter grinding and the use of the machine generally. 

Tue Hart AccUMULATOR ComPaANy, Limited, Marshgate-lane, 
Stratford, London.—From this company we have received a taste- 
ful little book dealing with Hart accumulators. The book, which 
may be conveniently carried in the pocket, contains a considerable 
amount of useful information relating to the management, &c., of 
accumulators. Illustrations and full particulars are also givon of 
the various types of cells manufactured by the company. 

WE have received from Callender’s Cable and Construction Com- 
pany, Limited, a framed and well executed etching, entitled ‘‘ A 
Fleet in Being.” ‘lhe vessels represented, which form part of the 
British fleet, are the Bellerophon, Indomitable, Inflexible, Superb, 
Téméraire, Invincible, Vanguard, Defence, Boadices, and Bellona. 
On all these ships the electrical distribution has been effected 
either entirely or in part by means of Callender’s cables and 
special boxes. 

RICHARD JOHNSON AND NEPHEW, Limited, Bradford Iron- 
works, Manchester.—With the title of ‘‘ Recent Improvements 
in Engine Packing,” the above firm has published a pamphlet 
written by Mr. P. Redford, Wh. Sc., the inventor of a metallic 
self-adjusting packing which Messrs. Johnson and Nephew are 
placing on the market. In this spherical packing the only 
pressure exerted on the rod is that due to light springs which 
encircle bronze anti-friction metal pieces, and is claimed to 
amount to no more than 0-5lb. to 1lb. per square inch surface 
contact, The pressure is the same under all loads and steam 
pressures, 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Messrs, JAMES E. SAYERS AND CALDWELL inform us that they 
have entered into new offices at 190, West George-street, Glasgow. 

Tue address of the Newcastle office of the Union Electric Com- 
pany, Limited, will for the future be Collingwood-buildings, 
Newcastle-on-Tyne. 

A. AND 'T Burt, Limited, of New Zealand, advise us that they 
have opened an office in London at Eldon-street House, E.C. The 
office is under the charge of Mr. Jas. A. Burt, the firm’s resident 
director. 











ConTRAcTs,—The Gilbert Little Company, Limited, has received 
an order for a “‘ Flying Fox” transporter from the Ashanti Gold- 
fields, Limited, and the contracts for 30in. wide double steel chain 
push-plate conveyors, l6in. diameter Archimedian screw conveyors, 
belt conveyors, elevators, perforated pipes, gearing, brass and 
iron water fittings, and the steelwork required by the Cardiff 
Washed Coal Company, Limited, for the extensions to its coal 
washing plant at the Roath Docks, Cardiff.—The India-rubber, 
Gutta-percha, and Telegraph Works Company, Limited, of Silver- 
town, has recently shipped to South Africa a large consignment of 
armoured hose and 5in. suction hose for mining work in South 
Africa. The same company has also lately sent two 24in, diameter 
suction hoses to South America, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THe market for iron and steel is without animation, and 
a weak tone was perceptible in several departments, prices having 
evidently not touched bottom yet. (n foreign account little has 
been done, and quotations are generally regarded as most unre- 
munerative. Depressing accounts are also received from the 
Siegerland. Employment is irregular and limited in most 
branches, and the outlook certainly anything but bright. 


The Silesian Iron Industry. 

There is still the same condition prevailing, and com- 
paratively little is being done in raw and in finished iron. Still, 
most trades have been tolerably active this week and the last, 
chietly on orders for immediate consumption, forward contracts 
being scarce. Scrap iron has been raised in price ; for some sorts 
M.3 and M. 4 p.t. more is being asked now. 


List Rates. 

The following are the present list rates per ton, free at 
works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50 ; 
Nassau red iron ore, M. 11.50 per ton at mines ; spiegeleisen, 
10 to 12 per cent. M., M. 63 to M. 65; white forge pg, Rhenish- 
Westphalian and Siegerland quality, M. 56 to M. 58; iron for 
steel making, M. 56 to M. 59; German Bessemer, M. 56 to M. 58 ; 
Luxemburg forge pig, free Luxemburg, M. 44 to M. 46; Luxem- 
burg foundry pig No. 3, M. 46 to M. 48; German foundry pig, 
No. 1, M. 57 to M. 59; No. 3, M. 56 to M.58; German hematite, 
M. 58 to M.60 ; common bars in basic, M. 97 to M. 103 ; iron bars, 
M. 122.50 to M. 125; hoops in basic, M.120 to M. 122.50; steel 
plates, M. 104 to M. 110; boiler plates, M. 114 to M. 120; sheets, 
M. 117.50 to M. 125 ; drawn wire in steel, M. 127.50. 


Sales of the Steel Convention. 

In June 418,626 t. were delivered, as compared with 
377,718 t. in May, and against 378,360 t. in June, 1908. Deli- 
veries, accordingly, are 40,908 t. higher than in May of 
present year, and 40,266 t higher than in June last year. 
Of the sales in June 114,188 t. were semi-finished steel, 
as compared with 112,418 t. in May of present year, and as 
against 38,056 t. in June, 1908; railway material, 146,588 t , as 
against 116,863 t. inMay, and as against 165,196 t. in June, 1908 ; 
sectional iron, 157,850 t., as against 148,437 t. in May, and as 
against 115,109 t. in June, 1908. 


German Export in Machines. 


In April of present year export in all kinds of machines 
was only 268,893q., against 291,456q. in April, 1908, which is 
equal to a decrease of 12 percent. During the first four months 
ot this year 973,497 q. have been exported ; in the same period in 
1908 export was 1,117,543q., and in 1907 it was 1,026,578. 
Exports in steam engines, as well as in weaving and sewing 
machines of all kinds, have decreased, while in locomotives a rise 
in export is noticeable. Export in pumps has decreased from 
16,088 q. in the first four months of 1908 to 12,703 q. in the same 
period of present year. Mining plant also shows a large decrease 
in export, 


Coal Market in Germany. 


Compared with the depressed state of the iron industries, 
the business done in the coal trade has been quite satisfactory, 
both in Silesia and in Kheinland-Westphalia; in house fuel 
especially a fair demand was noticed, while sales in engine coal 
have been somewhat restricted. Gas coal also was sluggish ; a 
reduction in the prices for blast furnace and coking-coal has been 
taken into consideration for the beginning of October, but nothing 
definite has become known yet. 


Austria-Hungary. 


A languid trade is generally reported; only in some 
special cases have producers been able to do a satisfactory 
business. German competition has not been quite so keen as 
before, principally because Austro-Hungarian works have reduced 
their quotations. Coal is in pretty steady demand.. The result 
of the large tenderings for coal for the State railways will soon 
become known ; the total requirements in locomotive coal were 
1,518,000 t., seventy-two offers having been sent in by inland and 
foreign firms. England, Belgium, Saxony, Silesia, the Kuhr and 
Saar district, and even Russia tendered, but only a small part of 
the requirements will be purchased from abroad, England and 
the Lower Silesian district being likely to be favoured with orders, 
the former supplying coal for the Southern State Railways and 
for Triest. Sales in brown coal have been effected at rates that 
were higher than those formerly paid ; the prices for pit coal, on 
the other hand, show a decrease, 


Good Accounts from France. 


At most establishments employment has improved, and 
higher rates have been carried. At the sales of the third quarter 
a rise of 5f. p.t. was reported, merchant bars thus standing at 
165f. to 170f. p.t.; plates 190f. p.t. Prospects are tolerably good 
as regards employment in the present quarter. Not merely in the 
East and Marne district, which had been somewhat favoured as 
regards better prices, but also in the neglected northern districts 
has an upward tendency been noticed. _Prices for coal are firm. 
= vont ae district stocks increase, output being greater than 

emand, 


Steady Tone in Belgium. 


It is gratifying to note that the downward tendency 
reported last week has given place to a fairly strong tone in most 
branches. Quotations are the same as before, but they are likely 
to be raised before long, if the position of the market continues to 
improve. Plates and sheets are neglected, only the heavier sorts 
meet with fair request. Some rail orders of importance have been 
taken in lately, the mills are working regularly. In pig irona 
quiet but fairly remunerative trade is done. House coal is very 
firm, and the demand in engine fuel, though not extensive, has 
remained regular, as before. 








INSTITUTE OF METALS.—The Institute of Metals has just com- 
pleted the first year of its existence, and during that period the 
membership has increased from barely two hundred to well over 
five hundred. The autumn meeting will take place at Manchester 
on Thursday and Friday, October 14th and 15th. A series of 
about half a dozen papers will be read and discussed at the two 
morning sessions of the Institute. The afternoon of the first day 
will be devoted to a visit to the University of Manchester, The 
new engineering laboratories will be open for inspection, and facili- 
ties will also be given for inspecting the Municipal School of Tech- 
nology. In the evening a reception will be held by the Lord 
Mayor at the Town Hall. During the afternoon of Friday, 
October 15th, members will have the opportunity of visiting works 
of metallurgical interest in the neighbourhood of Mancho>ster. 
The present officers of the Institute are already proving to 
possess insufficient accommodation, and it is, therefore, the inten- 
tion of the Institute to remove into a more commodious suite of 
rooms at the earliest possible moment. The address—the Insti- 
tute of Metals, Caxton House, Westminster, S.W,—will remain 
unchanged, 





BRITISH PATENT SPECIFICATIONS. 


When an iti is Srom abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.U., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the adverti. t of the pt 
the complete specification. 





as eee 








Any person may on any oy the —- mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





INIERNAL COMBUSTION ENGINES. 


17,912. August 26th, 1908.—IMPROVEMENTS IN SPARKING PLUGS 
FOR INTERNAL ComBuSsTION ENGINES, Orlebar David | Bruce 
Payne, Walmer, Kent. 

This invention relates to improvements in sparking plugs for in- 
ternal combustion engines in which two or more spark gaps in 
series-are formed between a central conducting member and an 
insulated conducting ring or rings arranged between said member 
and the body of the plug, and has for its object to enable more 
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efficient and reliable sparking to be secured. The central insu- 
lating body A surrounds the conductor B for the high tension cur- 
rent, the wire lead being connected by means of the terminal 
screw C. The exposed point D serves as the electrode. Between 
D and the part E of the plug an insulated conductor F is disposed, 
this conductor being made of a metal ring portion formed with a 
projection G. Thus the insulated metal ring F furnishes a point 
in the path which is taker by the spark in its passage from the 
central conductor to the bcdy E.—June 30th, 1909. 


LOCOMOTIVES. 


13,542. June 25th, 1908.—IMeROVEMENTS IN BLOW-OFF Cocks OR 
VALVes FOR Locomotives, Perey Hulburd, 150, Leadenhall- 
street, London. 

This invention re'ates to a blow-off cock or valve designed to be 
operated from the foot-plate of a locomotive when running for the 
purpose of discharging mud or sediment. The shell A of the cock 
is provided with a flange B for attachment to the boiler, and with 
a rel nozzle formed on the chamber H ; D is the discharge 
valve which normally rests upon its seating ; E is a cylinder which 
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contains a piston F, the rod G of which extends through a stuffing- 
box, this rod being connected to the valve. Nozzles formed on 
the cylinder E admit the fluid pressure above and below the piston 
respectively. A screw spindle J is arranged as shown passing 
through a stuffing-box K, the spindle serving to control the dis- 
tance which the valve D will be opened. In practice the valve is 
advantageously connected with the reservoir of the vacuum or air 
brake, so that the valve will be operated by atmospheric pressure 
or by compressed air, There are three other figures.—Jnne 30th, 


TRANSMISSION AND POWER. 


18,549. September 4th, 1908.—IMPROVEMENTS IN FLUID PRESSURE 
Motors, Alexander Wilson, Ashgrove-road, Aberdeen. 

This invention relates to compressed air or other fluid pressure 
motors comprising three single-acting cylinders arranged radially 
around a crank shaft, and consists in the particular construction of 
supply cock and rotary distributing valve here described. 
Referring to the drawing, the motor comprises three cylinders 
fitted wtth trunk pistons. Atthe end of the shaft opposite to that 
whence power is taken is a rotary valve driven by a square end on 
the shaft and fitted within a liner A in the side of the cylinder 
casing. This valve has two passages B C communicating as the valve 
rotates with ports D E in the cylinders and liner respectively, so 
that one of the said ports B C serves as the admission while the 
other serves as the exhaust port. These two valve ports B C also 
communicate through passages such as F in the end cover G with 
ports in a cock H to which the compressed air is admitted at J. 
The cock is a three-way cock having a central admission passage 
K opening to two lateral ports L, either of which “ge may be 
opened to the admission port of the rotary valve, while the other 





isclosed. The port B or C when closed to the air supply through the 
cock is open to an exhaust port M, which is of such depth as to 
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serve for exhausting from either valve port B C. The engine is 
reversed by turning the cock H.—June 30th, 1909. 


TRAMWAYS AND RAILWAYS. 


13,781. June 29th, 1908.—IMPROVEMENTS RELATING TO MAGNETIC 
BRAKES FOR RAILWAY AND TRAMWAY VEHICLES, Oscar 
Howard Baldwin, 2, Norfolk-street, Westminster. 

This invention relates to magnetic brakes, and in particular to 
the brake shoes which make contact with the rail. According to 
the present invention, in order to reduce the amount of magnetic 
leakage in brake shoes of the above description without reducing 
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the width of the poles in contact with the rail, one of the poles is 
formed of such a shape in cross section as will correspond to the 
profile of a portion of the rail; that is to say, the pole is provided 
on cne edge with a depending portion or flange, which corresponds 
in size and shape with the groove in the rail. In some instances 
the depending portion of the pole is arranged so as not to fill the 
whole of the groove. The engravings show three types of poles.— 
June 30th, 1909. 


DYNAMOS AND MOTORS. 


21,936. October 16th, 1908.—IMPROVEMENTS IN DIRECT-CURRENT 
DyNAMO ELEcTRIC MACHINERY, Albert Henry Midgley and 
Charles Anthony Vandervell, Acton Vale, London. 

This invention has for its object the construction and arrange 
ment of parts whereby the weight and cost of the machine in 
relation to the output can be made much lower than at present 
obtained in machines of the known type. The drawing shows a 
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sectional view of a machine constructed in accordance with the 
invention. Upon the shaft A is mounted the armature B of drum 
type and also the frame C, on which is mounted the second arma- 
ture D of annular formation, so that a space is left between the 
two armatures. Within this space are disposed the field magnets 
E mounted on the frame F formed as part of one of the bearings 
G. By this arrangement each armature acts as the magnetic yoke 
to the other. Each armature is provided with a commutator H, 
or, if desired, only one commutator arranged on the left-hand side 
can be used for the double purpose of collecting current from both 
armatures,—June 30th, 1909, 
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BATTERIES AND ACCUMULATORS. 


15,388, 
‘ ELECTRIC ACCUMULATORS, Van Raden and Company, Limited 
and Max Metz, all of 567, Foleshill-road, Coventry. 


This invention has reference to electric accumulators, and has 
for its primary object to provide improved means for separating 
In carrying the inven- 
tion into effect, the frame A on one or both sides of the plate B is 


and insulating the plates from each other. 
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formed with channels C parallel to and near its vertical edges. 
An insulating and acid-resisting material is applied to the plates 
in the form of tubes D cf vuleanite, or other suitable material. 
These tubes are split longitudinally at E. By making the width 
of the splits in the tubes slightly less than that of the grooves, the 
elasticity of the material of the tubes is found sufficient to retaia 
the latter firmly in position, The diameter of the tubes is greater 
than the thickness of the plates, so that when two plates are 
placed against each other the tubes on the edges prevent contact 
taking place between the plates.—June 30th, 1909. 


MOTOR CARS AND ROAD TRAFFIC, 


18,314. September Ist, 1908.—IMPROVEMENTS IN AND RELATING 
TO RACK AND PINION GEARING, Oscar Charles Selbach and 
the Etablissements Selbach Limited, all of 28, Russell-square, 
London, W.C. 

This invention relates to steering gear for motor cars and the 
like, and has for its object to provide an improved construction 
thereof whereby the backlash due to the wear of moving parts may 
be taken up. A is the steering pillar whose motion is transferred 
to the wheels through :he lever B mounted on the shaft C and 
connected to a toothed segment D meshing with a rack. The 
rack is divided longitudinally into three portions E FG. The 
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middle portion F is in one piece with a nut H having an internal 
screw thread, and the portions E and G are in one piece with a nut 
J having a similar internal screw thread, E F G being arranged to 
form a single wide rack. H and J are carried by two independent 
screwed sleeves K M, each of which is free to slide longitudinally 
but not to turn on the steering shaft A. The sleeves K M are held 
between two thrust bearings N O, one of which is fixed and the 
other can be adjusted by a bush P. When this bush is screwed 
down, the sleeve K is caused to slide along the shaft A until the 
lower surfaces of its screw threads bear against the upper surfaces 
of the threads in the nut H ; the nut H moves until its teeth F 
touch the teeth of the quadrant D pushing them in turn against 
the rack teeth EG of the nut J; thus bringing the threads of 
the latter into close contact with the threads on the sleeve M and 
pushing the sleeve against the fixed thrust bearing. Thus, any 
wear, wherever it may occur, is taken up by a single adjusting 
screw.—June 30th, 1909. 


MEASURING AND TESTING INSTRUMENTS. 


28,271. December 28th, 1908.—IMPROVEMENTS IN SINGLE-PHASE 
ALTERNATING ELECTRIC CURRENT METERS, the firm H. Aron 
Elektricitétszihle rfabrik, G.m.b i7,, 39, Wilmersdorferstrasse, 
Chai lottenburg 


July 21st, 1908.—IMPROVEMENTS IN OR RELATING TO 


924,836. Liquip SEAL FoR Rotary Apparatus, F. Samuelson, 


glow lamp at the price charged for motive power, so as to avoid 
for light and for motive power. 


indicate the output of the three-phase current upon the assump- 
tion that all phases are equally loaded, it will happen, in the case 
where the lighting current is passed with the motive power cur- 
rent through the series coil of the meter, that the meter will 
register, as regards the current used for lighting, three times the 
amount of current which has been actually consumed. ‘To over- 
come this disadvantage the series coil of the meter is, in this 
invention, wound with two divided windings, the one taking the 
current for motive power, and the other, which has only one-third 
of the number of windings of the first winding, taking the current 
for lighting. Under these conditions, as the velocity ratio of the 
meter counting mechanism is such that it will record triple the 
amount of energy passing through the meter, the latter will 
indicate correctly, with one counting mechanism, the amount of 
current consumed for both motive power and lighting. The 
specification contains one diagram.—June 30th, 1909. 


AERONAUTICS. 


20,785. October 2nd, 1908. IMPROVEMENTS IN OR RELATING TO 
AEROPLANES AND THE LIKE, Louis Blériot, 56, Boulevard 
Maillot, Neuilly-sur-Seine, France. 

This invention relates to a method of and apparatus for enabling 
aéroplanes and similar apparatus to rise from a standing position, 
and consists in applying to such machines propellers with horizon- 
tal axles, so arranged that they can drive the air against the 
inclined wings, and thus submit them to elevating forces similar to 

those experienced with the ordinary apparatus when running at a 

high speed. Several ways of carrying out the invention are 
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described. 


Figs. 1 and 2 show two of these. 
pellers BB are mounted on driving shafts which can be rotated 
through 90 deg., and, as shown, are arranged fer ascension. 


In the first, pro- 


During flight they are turned through a right angle. ZZ are 
springs, as the ordinary wheels are unnecessary. In the second 
method the propellers are mounted, as shown, and are kept in the 
same position during flight, excepting a slight rotation which can 
be given them for steering purposes. In this case the ascension 
takes place in an inclined direction, and a claim is lodged fora 
means of temporarily anchoring the atéroplane, so as to give a 
vertical ascent. Claims are also made for various means of driving 
the propellers ia the two cases.— June 30th, 1909. 
24,202. November 11th, 1908.—IMPROVEMENTS IN OR RELATING 
TO DIRIGIBLE AERIAL MACHINES, Francois André Don Simoni, 
11, Rue Gaultier, Courbevoie, Seine, France. 
This invention relates to a dirigible atrial mach‘ne comprising a 
combined balloon and aéroplane, the peculiarity of which 
consists in the weight of the aéroplane apparatus being balanced 
by a fusiform balloon, to which the said apparatus is rigidly con- 
nected, and the propulsion of which is brought about by 
independent screw propellers driven by means of indepen- 
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View from below. 


dent motors, and arranged between superposed planes. The 
balloon A is of elongated form, and is kept rigid in the greater 
portion of its length by means of a strong and light truss frame B. 
The aéroplane comprises a main plane C wider in front than at 
the back, and strengthened in its longitudinal centre by the 
frame B. Below are arranged symmetrically two other plane 
surfaces EF, thus forming two passages along which the air can 
pass. The car G occupies the space between the two lower planes, 
and extends along their whole length. A rigid framework con- 
nects the different planes and the car together. A horizontal 
hinged flap J controls the vertical motion of the aérostat. In the 
front and back portion of the car are arranged two independent 
motors M and N, acting respectively on two pairs of screw pro- 
pellers H and J, arranged in the spaces between the planes. The 
steering of the apparatus is obtained by means of a rudder L, 
which is hinged vertically as shown.—June 30th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





Rugby, England, assignor to General Electric Company, a Cor- 
poration of New York.—Filed October 18th, 1907. 


who have an electro-motor installation to use at the same time a 


the use of two meters when there are different scales of charges 
When single-phase meters are 
used where induction motors are installed, and such meters 





chambered casing containing liquid has a rotary disc extending 
into the chamber whose entire periphery is always immersed 
vanes on the disc, a source of liquid supply feeding into the 
ohamber, means for maintaining such a level in the source that 





the liquid in the chamber will not overflow its wall, and a port 
connecting the source of supply and the chamber which is so dis 
posed that the pressure created by the rotating disc balances the 
head of liquid so long as it is covered by the moving mass of 
liquid. There are eight claims. 


924,898. Exastic FLuip TurBine, W. ZL. R. Emmet, Schenectard, 
N.Y., assignor to General Electric Company, a Corporation of 
New York.—Filed February 24th, 1909. 

There are eight claims. The fifth runs as follows :—Ina turbine 
the combination cf a casing, a rotor located therein, rows of 
buckets mounted on the rotor for driving it, fluid directing devices 
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carried by casing, a structure carried by said devices for reducing 
leakage and comprising a ring attached to said devices and a 
second ring supported by the first at one side only and separated 
at other points to permit of independent expansion and contrac 
tion, and means on the second ring that co-operate with the rotor 
to reduce leakage. 


925,272. DyYNAMO-ELEcTRIC MACHINE, B, A. Behrend, Norwood, 
Ohio, assignor to Allis-Chalmers Company, a Corporation of Ne 
Jersey, and the Bullock Electric Manufacturing Company, « 
Co poration of Ohio —Filed May 27th 1907. 

This patent is for the combination ina dynamo-electric machine, 








of the fixed and movable elements of said machine, a housing 
therefor which supports one of said elements, and hollow 
pedestals supporting the other of said elements and serving as 
conduits through which air is admitted into said housing. 


925,467. ComeounD Rotary Enaing, J. A. Laton, Chicago, Ill.— 
Filed June 15th, 1908. 

There are fifteen claims. The fourth is as follows :—A rotary 

engine comprising a high-pressure cylinder, a low-pressure 

cylinder, inlet and outlet valves for said cylinders, a reversible 





excentric mechanism for en the valves, a piston in each 
cylinder and a throttle va 
the high-pressure cylinder and delivering the exhaust from the 


ve for admitting the motive fluid into 








It is frequently customary to allow consumers of electric current 


This is a patent for sealing the spindles of vertical turbines, A 





high-p.essure cylinder to the low-pressure cyliader} 
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ACCIDENT TO NECAXA DAM NO. 2. 
No. I. 


We have already drawn attention to the accident 
which took place at Necaxa, in the State of Puébla, 
Mexico, towards the end of May last, when a break 
occurred in one of three large dams under construction, 
and a huge volume of material, amounting to some 
555,000 cubic metres, was displaced and slid into 
the reservoir. A complete technical description of the 
Necaxa installation was given in THe ENGINEER of 
November 8th and 29th, 1907, when it was pointed out 
that the Mexican Light and Power Company, to which 
the works belong, could claim to have the largest trans- 
mission from its generating station to its customers of 
any in the world. It will not therefore be necessary to 
refer to these again, and all that it is proposed to do in 
the present article is to describe the accident to dam 
No. 2, showing the various causes which contributed 
thereto, and the steps which are proposed for recon- 
struction and restoration. 

When the accident occurred, the volume of material in 
the dam was 1,474,000 cubic metres, and the average 
elevation of its crest may be put at 1330 m. It was, it 
will be remembered, being constructed on the hydraulic 
principle, and the water level in the pond was at 1332, 
11 m. below the top of the dam as planned. Side 





embankments about half a metre higher than the water 
level in the pond retained the water in the latter. 


This | 


reservoir was estimated at 555,000 cubic metres. Sound- 
ings were made at intervals through mud to hard bottom 
across the break in the up-stream toe and in the puddle 
core area. It was found that in the whole width of the 
break the movement has extended practically to the 
original hard bottom, averaging about 6 m. deep, and the 
material thus carried away has been replaced by soft 
clay, the volume of which was computed at about 
34,000 cubic metres. The greater portion of this material 
will have to be removed in order to get a new toe 
embankment of rock down to the hard bottom, and the 
total loss may be fairly estimated at about 600,000 cubic 
metres, or about 40 per cent of the entire quantity that 
had been placed. Henceforth the greatest caution will 
have to be employed and in effecting the repair, and it is 
estimated that it will take at least six months to refill 
the dam and bring it up to elevation 1333. At this height 
it is proposed to suspend construction for a year, so as to 
give absolutely perfect settlement, or at least to proceed 
very slowly thenceforward. 

Having seen what occurred, it may be interesting to 
trace its cause, more especially as the accident came as 
a complete surprise to all the experienced engineers who 
were connected and familiar with the construction, and 
who had seen it built up from the bottom with what 
appeared to be perfect solidity. Everyone who had wit- 
nessed the construction and then heard of the accident 
declare that they would have believed it impossible that 
such an event could have occurred, more especially as it 


able portion of the clay core, and as the clay would have 
been wasted the cost would have been much greater. 
It was therefore with some regard to economy that so 
much clay was used in the construction of this dam ; and 
that the engineers were justified by previous experience 
in using clay may be inferred from the following examples 
of clay used in other dams :— 

The Lake Frances dam in California, built wholly by 
sluicing, was composed almost entirely of clay, and while 
it hardened quite slowly, it solidified by its own gravity 
and natural side-drainage, and became hard, solid, and 
stable. The water in the reservoir was usually kept 
within 10ft. or 15ft. of the top during construction. The 
rate at which the pond on the dam was raised was, how- 
ever, less rapid than the rate of the past eight or nine 
months at Necaxa, and possibly the clay had rather 
longer time to settle. 

At the Santo Amaro dam, in Brazil, the materials used 
in sluicing were disintegrated granite containing a reddish 
clay. This contained also a good deal of mica, which is 
usually a strong lubricant. The puddle core of this 
material became firm under water immediately after 
being deposited, and was really more stable and would 
stand up more firmly than the sand and gravel separated 
from it. A washout occurred, which demonstrated the 
remarkable stability of this clay. In a shallow section 
of the dam—which is a mile in length altogether—the 
side levees had been built up by hauling in sand with 
cars. This material could not be so well settled as the 
sluiced material, and a break in one side occurred, washing 


was from 1m. to 2m. deep, from 10m. to 60m. | is quite unprecedented in the building of such dams. Being 
wide and 340m. long, and covered a surface area! without precedent, the lesson it conveys is perhaps all 
of about 10,000 square metres. The construction | the more profound and impressive. The celebrated 
was proceeding both rapidly and normally, the material | American consulting hydraulic engineer, Mr. James D. 
pumped into the pond having raised its level 2 m.| Schuyler, the designer of this dam, is a firm believer in ’ 
in the previous two weeks, and 9.3m. in the preced- | this type of construction, and the accident has in no way of some 8m., the freshly deposited puddle stood up, 
ing ten weeks. The level of the water in the reservoir | shaken his faith. It was Mr. Schuyler who planned its | resisting erosion almost like stone. This was quite 
was considerably lower than this, the depth not having | dimensions and method of construction, and he had | remarkable, as the oldest of the clay had not been de- 


c 9.26m. since October Ist, 1908. At the | supervised it from time to time since it began. As | posited more than three months. 
vanes ceeds: | ™ : The fine surface soils of the plains of Idaho, U.S.A., 


out about 50ft. of the levee, as well as its base down 
vertically to the original ground surface, the summit 
pond being quickly emptied the entire length of the dam. 
Although the water fell vertically over the clay a height 
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time of the accident the top level of the water in it stood 
at 1301.60, so that there was a total difference in level of 
31.40 m., or over 100ft. between the pond and the 
reservoir. The dam lacked only 160,000 cubic yards of 
conipletion, and had not the break occurred it would have 
been finished this July. 

The break happened in the early morning, at 6.5 a.m., 
when, fortunately, only a few Mexicans and but three 
Americans, who formed the sluicing crew, were present. 
The Mexican workmen, and one out of the three 
Americans, were carried out with the slide some 200m. 
or more, before the material came to rest, two of 
the Mexican peons being drowned. When the material 
commenced to move, it first pushed out from the upper 
toe of the dam at about the level of the water in the 
reservoir, and directly in the line of a 10ft. conduit, which 
had been built as a temporary passage for flood waters. 
It was at first supposed that an earthquake had occurred, 
as the flume vibrated and immediately began to settle. 
All the material composing the middle or puddle third 
slid out, to fall with much of the semi-porous and porous 
parts from the slopes. The break through the up-stream 
slope, all the way down to about elevation 1303, extended 
to about 120m. The lower toe stood all the way across 
at about elevation 1326, some 2 m. above the paved slope 
as it had been finished. After the slip the slope of the 
material from elevation 1326 on the reservoir side varied 
from almost vertical to about one to one. This was found 
to be true also with what remained of the shell of the 
up-stream toe. The whole of the puddled centre of the 
entire dam from end to end went through the 120m. 
break of the upper toe. 

Immediately after the break occurred a survey was 


made by the resident engineer, and the engraving shows | 
eal | with its water when in a mass, remaining semi- 
i 


the sections and the outlines of the top and bottom of 
the cavity formed by the slide of earth. The three 
sections show the depth of this cavity at various points. 


The complete outline in the drawing shows how the dam | 
| used by the engineers in any other dams constructed by 
| them, is held to be largely responsible for the lack of 


stood at the 80th April, about a month before the accident 
took place, while the shaded part of the section represents 
the portion which slid out. As already indicated, the 
volume of material which was displaced and slid into the | 
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far as the type is concerned and the system by which 
it is built, there seems to be no question in Mr. 
Schuyler’s mind of its superiority over all other 
methods of construction where the materials available 
consist of solid rock in place of clay, or a mixture of 
broken stone and clay. For economy of handling, con- 
veying, separating, depositing, and consolidating such 
materials no system, he declares, can compare with the 
hydraulic method, and it is generally admitted that the 
system was particularly well adapted to the situation at 
Necaxa. The design of the dam was such as to give two 
embankments of porous materials resting upon a central 
embankment of clay, having theoretical side slopes of one 
toone. The base width of embankments of materials 
composed of rock, or rock and sand, was about 350ft. on 
the upper stream side and 250ft. on the down side, while 
the central core has a base width of about 365ft. The 
theory upon which this design was based was that as 
the rock embankments advanced in height, and rested 
upon the clay, they would aid in forcing the water out of 
the clay by the superimposed weight, so that the portion 
of the clay underlying the overhanging part of the rock- 
fill at least would become particularly hard, while in the 
centre the water would be forced to rise as the weight of 
clay increased, and that section would also finally become 
hard a little later. It was always recognised that there 
was a considerable excess of thickness of clay in the 
centre core, but as the materials in the pits where 
broken stone and clay were mingled were found in 
about equal proportions, it was not regarded as detri- 
mental to have a layer of clay of extraordinary 
thickness. It was not desirable to waste the excess clay, 
and so it was employed, but it was not foreseen that this 
particular clay was extraordinarily slow in drying or 


quid far-longer than most other clays, such as those, for 


instance, resulting from decomposition of granite. The 
curious nature of the clay employed, totally unlike that 


stability in the design adopted. It would have required 





longer time to putin rock in the place of any consider- 


which geologists say are wind-borne, resemble clay in 
appearance ; but the dams built of this material drained 
out so quickly that a person could safely walk over the 
pond of the hydraulic fill a few hours after the water had 
been drained off the top. 

It will be readily seen from the above examples that 
the respective engineers had abundant justification in 
employing the clay as a fill at Necaxa. It also seems 
that they took all the necessary precautions in finding out 
what the clay in the dam was doing. Soundings were 
made to ascertain its condition, and upon every occasion 
it was reported as becoming firm at a depth of below 
45 m. from the top. As recently as January of this year 
a device was introduced for bringing up samples at any 
depth desired, while tests were frequently made over the 
puddle core to determine its nature. These samples 
showed a softer condition than was anticipated, and it was 
found to be possible to force the lin. pipe down practically 
to the bottom with four men. Nevertheless the clay 
brought up was stiff, and contained very little more 
moisture than the ordinary clay soils in a bank of that 
material. To all appearances it seemed firm enough to 
resist transmission of hydrostatic pressure laterally for at 
least half its depth from the bottom up. 








THE MANAGEMENT AND EQUIPMENT OF AN 
EXPERIMENTAL TANK. 
No. III.* 


Filing records.—Not the least important part of tank 
routine is the systematic filing of all the records in such a 
way that any required data can be readily obtained. It 
will be seen that a vast amount of information falls to be 
dealt with in the course of time, and a regular method 
must be formulated and adopted. All models, whether of 
ships or propellers, are numbered, and the particulars of 
each placed on record in a “history” book. A sample page 
from such a book is reproduced on page 104. The drawings 
from which the models are made are similarly numbered 
and stored in sequence, or by index. The record of 
weighing, measuring, and ballasting of each ship model 
is kept in what is called a “trim book.” All experiments, 
of whatever kind, are numbered, and each one as it is 
taken is entered in a ‘day book”’ with all essential notes 
and particulars of test. 

An example reproduced from an actual resistance dia- 
gram record is shown in Fig. 1. Results of resistance 
diagrams analysis are plotted upon section paper, the 
abscisse being speed in feet per minute of the model, 
with a corresponding scale of knots for the ship. 
The ordinates are resistance ia pounds for the model, 
with a scale of tons for the ship if thought neces- 
sary. On each of these sheets are plotted curves of 
surface friction of the model, and curves of surface friction 
corrections necessary to be made in passing from the 
model to a full-sized ship. These latter curves are calcu- 
lated from the classical experiments made by the late 
Dr. Froude. It is found convenient to make nearly all 
ordinary ship models of a constant length, for by this 
means the correction curves can be systematised and 
plotted for passing from this constant length to varying 
lengths of ship, at various speeds, whereas if both lengths 
were variable the calculations would have to be made in 
each case ab initio. This saves a great deal of work, the 
correction being proportional to the wetted surfaces of the 
models. A sample sheet of Curves of Resistance, with 
surface friction, and surface friction correction, is given 
in Fig. 4, page 104. 

The resistance sheets, when complete, are filed in 
boxes, where they hang in such a way that any one may 
be removed without disturbing the others. Each sheet 
has a numbered tag, and the boxes are all indexed to 
correspond. 

Displacement, skin, and midship area of ship and 
model ; prismatic, block, water line, and midship area 


* No. Il. appeared July 23rd, 
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coefficients are all calculated, and plotted on sheets in 
terms of moulded draught. These sheets are filed in 
indexed boxes also. 

Propeller results are plotted in the way which has been 
described, on a base of revolution or slip ratio, as the case 
may be, and similarly filed. In this case the propeller 
history book forms a convenient index for the sheets, the 
propellers being arranged numerically, and also indexed 
in terms of diameter and pitch. An example exactly 
reproduced from an actual record is shown in Fig. 2. 

The next step is to get the resistance into an easily 
handled form for estimating the power of proposed new 
vessels. 
all models for ships of constant length, say, 100ft., and 
the final results may be kept in a constant form, as Dr. 
Froude did, or simply as E.H.P. for 100ft. ships. If the 
E.H.P, be divided by a function of the wetted surface, 
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It is convenient to calculate the E.H.P. from | 
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coeflicients should appear on the index for facility in 
selecting suitable forms. 

After making the necessary surface friction and other cor- 
rections, the E.H.P. from the rate sheet is multiplied by 


(length of proposed ship = 100) ** A table of figures raised 
to this power is prepared and kept, so that it is readily 
available for use. 

When wave profiles of paddle steamers and transverse 
sections in the region of the paddle wheels are made, 
these are drawn to scale, filed, and indexed similarly to 
the plotted sheets of results. 
| ‘The final form in which the E.H.P. is plotted is as a 
| basis of comparison with the indicated horse-power or 
| shaft horse-power of the actual ships on their measured 

mile trials. These sheets are otis “ efficiency ” sheets, 
and are a complete analysis and comparison of all the 
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E.H P. x 200 
Wetted surface’ 
approach a constant value for all draughts, and may be 
completely plotted in terms of speed in knots, for a ship 
100ft. long. Here, again, the surface friction correction 
for passing from a constant length of 100ft. to other 
lengths may be easily systematised, and the correction 
plotted in the same terms as that adopted for the E.H.P., 
ona base of speeds for ships 100ft. long. It is then 
immediately applicable to the “rate” or “constant” 
curves. A specimen of a rate curve sheet as filed for 
reference is given in Fig. 3, page 104. 

Sheets of these “rate” curves are plotted, having 
upon them a small scale drawing of the form which 
enables the estimator to recognise any outstanding feature 
of the design he is estimating from. 

The sheets have numbered tags, and are filed in 
boxes. The index in this case may be made upon any 
desired basis, say, breadth, or block coefficient ; but in | 
any case, breadth, range of speeds and draught, and block 


say, in such a form as the curves 
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data observed and recorded on the trial trip. These , 
sheets are plotted on a base of speed. The E.H.P. with | 
and without excrescences is calculated from the model | 
trials, and these curves plotted first. Indicated horse- | 
power and shaft horse-power spots are then plotted, and | 
from the efficiency curves thus obtained, curves of | 
indicated horse-power and shaft horse-power are passed | 
through theirrespective spots. All the other usual engine- | 
room information is plotted in the same way, keeping | 
hold of the E.H.P. as a groundwork for building up the | 
rest. The completion of these sheets forms a fitting 
conclusion to the previous work done during the design | 
and building of the vessel. 

Fixing of design and estimating power and speed.— 
This, the third of the broad groups into which the normal 


| work of a tank may be conveniently divided, is not the 


least important, because it may be made sufficiently re- 
liable to dispense with the need of actual experiment 
altogether in many cases. It is the natural fruit of 
accumulated data and a wide experience of the combined 
model and ship results under all kinds of conditions. 


; = 
| Itis rarely that the problem is an entirely unfettered 
one. The exigencies of service for which the vessel] jg 
intended generally make some of its factors fixed ang 
| unalterable—such, perhaps, as draught of water at a 
| harbour wharf, breadth of a dock entrance, maximun 
length available for canting in a basin, and go op, 
| These fix draught, beam, or length respectively. The 
| problem is then stated in terms of the other variables in 
order to discover the most suitable combination to attain 
| the highest efficiency of service. Then, again, much 
| depends on what is actually the factor upon which most 
| stress is to be laid. If a vessel for purely high speed 
passenger service be under consideration, then endeavour 
is usually made to attain the highest possible speed with 
a given expenditure of power. If, however, on the con. 
trary, the problem be that of a slow, or moderate, speed 
cargo-carrying steamer, then it often happens that speed 
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Fig. i—SPECIMEN OF RESISTANCE DIAGRAM TAKEN ON DYNAMOMETER CARRIAGE 


is of small consequence relatively in coutparison witht 
increase of deadweight carrying capacity. The form of 
the estimate depends upon these things, but the goal 
aimed at is in every case the same—viz., what is the best 
form of vessel for the desired conditions ? 

Now we may consider “form” from two points of 
view :—(1) The actual mathematical proportions which 
subsist between the coefticients. These are the relation 
between block coefticient and prismatic coefficient, and 
its consequent bearing on midship area coefficient, and 
the relation between prismatic coeflicient and water- 
line coefficient, which involves the vertical distribution 
of the displacement and the shape of the cross sections. 

The other aspect of form, namely, the actual contour of 
the midship section and of the water lines, is not by any 
means so important, and yet there are conditions where it 
assumes value which must be seriously reckoned with. 
We have not yet forgotten the controversy which raged 
round the question of comparative values of hollow or 
straight water lines for the 24-knot cruisers. In all 
these considerations, which are mutually interdependent, 
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a clear line of argument must be maintained so that | 
confusion of different variables is not allowed to creep in. 


The first thing to be done then is to set down the fixed | 
| same, or a proportionately increased displacement ? 
| &e. &e. 


and unalterable factors. To take a simple case of a 
moderate speed steamer to carry cargo and some passen- 


gers :—Suppose length, breadth, and drau og are fixed, | 
the problem 
| the effect of increasing length, keeping power constant ? 


and a trial —— desired has been also fix 
then is purely to settle what is the best form to carry the 
maximum displacement. 
prismatic coefiicient, and form of line, to satisfy accom- 
modation requirements, give good stability, and good deep 
sea efficiency. The dimensions are reduced to a standard 
of 100ft. length. E.H.P. for many possible forms is cal- 
culated from the rate .or constant curves above men- 
tioned, and these are all plotted on a basis of block 
coefficients. A curve. of displacement for the various 
degrees of fullness is plottedon the same base. An inspec- 
tion of the plotted spots of E.H.P. shows at once the 
kind of form most suitable for the speed, and a curve of 


E.H.P. can be put in through those selected as — 


suitable. From this information a curve of weights may 


be deduced, and plotted on the same base of block coefii- | 


cients. Obviously the intersection of the curve of 


ee 


— = 





The variables are block and | 
| shall include the proposed alteration and 


aoe eS eg cee 


| tongs ? What will be the increase of speed if a certain 
| percentage be added to or taken from the power? What 
will be the effect of increasing breadth or draught on the 


Each of these must be stated as a problem by itself. 
Suppose, for example, we take the first, what will be 


We must make separate calculations for lengths which 
lot the results 
similarly to the other on a basis of block coefficient. 
From these curves a cross curve may be constructed and 
plotted in terms of the new variable, i.c., length, which 
will give the desired information, and so on for the others. 

It is at this point that tank data often save a consider- 
able amount of labour, for if the pro sed modifications 
are moderate in amount, empirical formule may be 
applied with a sufficient degree of accuracy for estimating 
purposes. 

The operations sketched out are of constant occurrence 
in a tank attached to a shipbuilding establishment. Copies 
of all estimates sent out are kept and docketed for future 
reference. The information given is sufficiently accurate 





the staff, and the necessary work can be finished before 
the experiments for the day are begun. 

Each department attends to a particular portion. The 
mechanics see that the carriages are in good working 
order, pe batteries charged, propeller frame put jel 
position on the water after having been lifted out, dried, 
and oiled at the conclusion of the previous day’s experi- 
menting, rails cleaned with naphtha or oil, and the 
mechanical apparatus generally ready for work. 

An electrician from the yard staff connects the motor 
— with the yard circuit, and charges the main 

riving batteries, having them at full voltage in time for 
the operator to start. Every alternate day the ship model 
under test must be scrubbed or sponged, as the case may 
demand, to remove a slime which gradually gathers on 
the surface of the model, and adds considerably to its 
resistance. The water surface has to be skimmed at 
intervals to remove floating dirt. This is done by the 
joiners’ labourers. A siphon is fitted at one end of the 
tank, with a vertical pipe having at the top an open 
funnel, with a removable plug in its throat. The rim of 
this funnel is at about the intended normal level of the 
water surface. When the tank is skimmed, water is run 
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Fig. 2—SPECIMEN OF DIAGRAMS AS ACTUALLY TAKEN ON PROPELLER CARRIAGE 


weights, and the curve of displacement, determines the | in most cases for a tender to be made, and as soon as | in until the surface is just above the funnel rim. A 
maximum fullness which may be used, and the E.H.P. | the variable factors have been tentatively settled upon a | skimmer is then drawn from the end of the tank furthest 
model is pat in hand and run through in the least possible | from the siphon, towards the funnel outlet, down which 


may be read from its curve. Having got this, and made | 
sure that the kind of form selected is suitable from all 
considerations of service, recourse is had to the efficiency | 
sheets of similar vessels as nearly as may be attained | 
from the records of the trial trips of actual vessels. The | 
relations of E.H.P. to indicated horse-power are carefully 
considered, and here experience is largely laid under toll, 
to settle what is a correct probable proportion to assume. 
This done, the probable indicated horse-power on trial is 
known. 

This last factor is necessarily dependent in a large | 
measure on propeller design. It may be found that on 
the draught available it will not be possible to carry pro- 
pellers of adequate size to get maximum efficiency, and 
we enter on the consideration of one, two, or three pro- 
pellers, if that is not already fixed by the conditions laid 
down in the problem. Usually the specification supplied 
by preapbetive owners has settled this beforehand. In 
such a case it is necessary to modify the relation of 
E.H.P. to indicated horse-power, which is to be assumed 
accordingly. 

The problem may now assume varying degrees of com- 
plexity, such as, what will be the value of increasing 


| time. Usually three days serve to confirm the estimate | 

of E.H.P., and a few more, if circumstances demand it, | 
suffice to make and test propellers. 

The analytical method of dealing with marine engi- 


| neering problems, as sketched out, is of great value in | | clocks on the carriages three times. 


all the scum passes to the sewer. 

The youngest member of the office staff is responsible 
| for the periodic timing and rating of the clocks and stop 
| watches. The watches are rated once a day, and the 
The level of the 


| differentiating the various factors which go to make up | water is observed and recorded three times a day, note 


| the case under investigation and in putting quantitative 
| values upon them. It also enables an intelligent synthe- 
| tical treatment of new proposals to be made, and prevents 
the adoption of schemes which are based on fundamental 
error. Needless to say, all kinds of inventions and ideas, 
wise and otherwise, are likely to be submitted for opinion 
or trial from time to time. Itis often possible to point 
out at once where misconception, or actual want of 
knowledge, either of fact or of correct proportion, has 
led to false conclusions, though not always easy to con- 
vince the promoter of the inaccuracy. 

General maintenance of plant.— There is a daily 
routine to be followed which, while not absorbing a great 
amount of time, has to be regularly done in ‘order to 
maintain the plant in an efficient working condition. 
The workmen’s hours usually begin earlier than those of 








being taken each time water is either run in or out at the 
siphon. An abnormal leakage is at once detected, and 
the cause ascertained. 

Storing and classification of models—Where paraftin 
is the material adopted for manufacture of ship models, 
no great accumulation is allowed, those which are tested 
being broken up and returned to the paraffin store. The 
exigencies of work generally prevent a straightforward 
disposal of this kind however, and models lie awaiting 
completion for a considerable time. In this case they 
are filled with water and float at the surface of the tank, 
where they are moored out of the way. They retain their 
shape under these conditions remarkably well, and can be 
lifted, scrubbed, polished, or fine scraped if necessary, 
when occasion allows of completing their tests. After a 
considerable lapse of fime the surface under the slime 
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becomes pitted and the model is apt to become distorted. 
It is better then to re-cast and re-cut the model, a simple 
thing to do when drawings and moulding sections are 


already prepared. 


Some operators have preferred to use wood as the normal 
material of the models. Wood models, when carefully made, 


suitable diameter and pitch may at any time be selected. 
Direction of probable improvements.—No one who has 
studied the work of the late Dr. Froude can fail to be | at Kiel. 
struck with the marvellous insight exhibited in dealing | worked out. 
with an entirely new problem, as the experimental tank | ground already covered by Dr. Froude at the inception 
was when he instituted it. His mechanical methods of | of his idea, and rejected by him as being unreliable, which 











An entirely different system of tank work has been pro. 
| posed and put into material shape by Herr Wellenkamp 
The arrangements are ingenious and well 

Here, again, Herr Wellenkamp is traversing 


are quite suitable for the purpose of experiment, but the | dealing with the problem as he found it were entirely | it certainly is, and by no means so simple to con. 








| Specimen of “Rate” Curves 
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Curves of Resistance with Surface Friction and 
Surface Friction Correction 
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Fig. 4—CURVES.FOF RESISTANCE~AND SURFACE FRICTION CORRECTION 
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Fig. 3—SPECIMEN OF RATE CURVES 
time necessary to make them, the cost, which is at least | admirable. Indeed, were one disposed to criticise recent 


trebled, and the difficulty of keeping them from changing 
weight by absorbing water, is enough to indicate that 
parafiin is the better material for a shipyard tank. Some 


little difficulty is to be looked for in warm weather, | 


paraffin having a tendency to flow and so alter its shape, 
but with moderate temperatures this is not serious. When 


SAMPLE PAGE 


developments in some tank plants, the criticism might 
take the form of a statement that the innovations had not 
followed sufficiently closely the lines which were laid 
down by him. The much debated question of the wisdom 
| of using a wide span of carriage and thereby introducing 

large moving weighis is a case in point. It will not be 


FROM THE MODEL HISTORY BOOK. 





| 
.. | No. 500 


Number of model... 
Dimensions of ship 
Model drawing 


Length and depth of model 12ft. long, 15in. deep 


Scale of model of ship dimensions 


1 
36.666 


Needle trimming ... 


Displacement, wetted surface and | 
coefficient curves 


draughts 
Duplicate ditto 


Resistance and surface friction | 
curves 


Confirmed displacement calculation 


| Made and filed in record-office 


| 7.8.8. 440ft. x 6Oft. x 29ft. moulded draught 


NOTES. 


-- | New model drawing prepared 10/12/07 


The form was deduced from model 485, 
prismatic coefficient being kept the same, 
but the midship area coefficient is in- 
creased, and the block coefficient is 
increased correspondingly. 


All calculated and plotted for a range of 


Shaft bosses fitted at 30 deg. and 40 deg. 
to the horizontal, these models numbered 
500A and 500B. 


Resistances taken at four draughts in terms 
of speed. Resistance spots all plotted, sur- 


face friction curves all plotted on the re- 


sistance sheet. 


to the model. 
sistance sheet 
Duplicate ditto 

Wave sections and profile ... None done for this model 
Duplicate ditto None 


Rate curves 


Duplicate ditto 
Duplicates for sending out ... | Made and forwarded 


Efficiency sheets ... 
sheet plotted and filed 
Duplicate ditto | All made and forwarded 


Propeller experiments ... 


Shaft bosses and bilge keels have been fitted 
Resistances plotted on re- 


Made and filed in record-office 


..| Made and filed in record-office 


| Trial results all worked up, and comparison 


Tests made with two new sets of model pro- 


Model with shaft bosses at 40deg., and 
bilge keels numbered 500C. 


Model 500D was a recut of model 500 to 
the actual lines as lifted from the 
moulding loft floor, being as the ship 
was built. 


A new model drawing was made. 


All calculated, plotted, and filed 


E.H.P. for the efficiency sheet was made 
at the trial draught from model 500D. 


Rolling extinction diagrams were taken 
with models 500 and 500C. 


Model broken up 5/3/08. 


| pellers made specially, and three sets from 
| stock, Nos. 250, 251, 86, 192, 210 respec- 


| tively. 


wooden models are adopted, provision must be made for 
storing and classifying the accumulated stock. 
With the propeller models the case is different. These 
are small and permanent, so each propeller or set of pro- 
pellers as it is made goes into stock. They are all typed 


with their registered number, and, as has been mentioned, 
the propeller history book is so indexed that propellers of 


The results all plotted and filed 


| surprising to find a reversion to some modifications of 
Dr. Froude’s original narrow carriage in future tanks, 
and it is curious to note that the old battle of wide and 
| narrow gauge, which Froude’s friend Brunel fought un- 
| successfully on the railway, is by way of repeating itself 
/on a small scale here, with, we think, the odds in favour 
' of narrow gauge. 








struct as the form in which Froude cast his apparatus. 

On the whole, substantial improvements in future tanks, 
as has been suggested above, seem to be more probable 
along the line of enlargement of the original plan to suit 
the more onerous demands made on it. Innovations 
become inevitable when the demands made are greater 
than the capacity of the original scheme, and must be 
welcomed, by whomsover made. Minor details are always 
being improved as time and experience dictate, but in 
essence the tank plan, as originally conceived, holds the 
field against all comers. 

In conclusion, it will be conceded by most serious 
thinkers on the subject, that the tank has justified itself 
as a valuable tool in the hands of the naval architect and 
the marine engineer. It is not so apparent that ship- 
owners are as generally alive to the enormous benefit it 
may be to them. 

A saving of 30 per cent. of power is a common experi- 
ence, and cases are extant of actual ships where a saving 
of nearly double this amount might have been made 
had adequate knowledge of the requirements been avail- 
able to the designer. There is no need to labour the point 
that the lessened first cost is a trifle compared with the 
cost of the needless expenditure of coal involved during 
the whole life of the ship. This is a point which may 
never clearly emerge on a trial trip, for a good efticiency 
of screw propellers may be associated with an E.H.P. of 
hull much larger than necessary to carry the displacement 
and deadweight. 

The tank as a “shipyard tool” has been the burden 
of the song, but there are sometimes intermittent periods 
when research work may be indulged in from an 
academic point of view for a short time. From these 
much invaluable information can be built up, and em- 
pirical formule evolved which enable estimating to be 
done from varying types of ship with much greater 
accuracy than is ordinarily possible. 

The wonder is that more large shipbuilding concerns 
have not equipped themselves with the plant. Probably 
the increased, and, as one cannot help thinking, unneces- 
sarily increased, expenditure indulged in by some recent 
tank designers has a great deal to do with this. Of its 
usefulness there can be little doubt; of its value to those 
who have scope and insight to use it to its full capacity 
there will be less doubt in the minds of those most com- 
petent to judge. 








SgLi’s DIcTIONARY OF THE WoRLD’s Press —The 1909 edition of 
this useful dictionary contains nearly thirty thousand entries and 
separate newspaper announcements. There are also interesting 
articles pertaining to the Imperial Press Conference, flight, 
anecdotal history of journalism, newspaper happenings, &c. A 
special feature of the present edition is a novel map of the world 
which has some noteworthy advantages. An article on page 587 
of the book fully describes the map and its special features. 
Among other things of note, mention should be made of the 
continuation of the World’s Press Survey. It represents more 

articularly the Anglo-Saxon world which lies beyond the British 
ta, and deals with the developments and maintenance of all 
newspapers printed in our language. It is interesting to note that 
out of the thirty thousand newspaper entries mentioned above, 
the number of papers published in the British Isles is approxi- 
mately 2712, London being responsible for 695 of these, In 
addition there are some 1400 magazines and miscellaneous 
publications. The publishers state that all the lists of newspapers 
and other publications have been carefully checked and brought 
up to date, 
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INSTITUTION OF MECHANICAL ENGINEERS. 





THE summer meeting of this Institution opened on 
Tuesday last, at the Central Technical School, Byron- 
street, Liverpool, under the presidency of Mr. J. A. F. 
Aspinall. There was a very large attendance, the number 
of members and associate members present at the meet- 
ing being the largest for some years past, if indeed it does 
not constitute a record for the summer meetings of the 
Institution. This is no doubt partly due to the con- 
venience of Liverpool as a place of meeting, the city 
being within easy reach of the great centres of mechanical 
industry. Mr. Aspinall was supported at the opening 
ceremony by four past-presidents of the Institution in 
Mr. Edward P. Martin, Mr. William H. Maw, Mr. T. 
Hurry Riches, and Mr. Hartley Wicksteed, and the vice- 
presidents were represented by Mr. E. B. Ellington, Mr. 
H. Graham Harris, and Mr. A. T. Tannett-Walker. The 
members of Council attending the meeting are Messrs. 
W. H. Allen, Michael Longridge, Thomas P. Reay, John 
. Robinson, Mark H. Robinson, and Mr, Wilson 
Worsdell. The programme of papers and the compre- 
hensive list of visits arranged has siinedy been published 
in THE ENGINEER, and it is sufficient to say here that the 
papers deal with an admirable variety of subjects, includ- 
ing locomotive engineering, marine engineering, reinforced 
concrete, gas engine problems, and the electrical operation 
of textile factories. 

The proceedings opened with a formal welcome to the 
Institution on behalf of the city by the Lord Mayor of 
Liverpool (Councillor H. Chaloner Dowdall, M.A.), who 
said that were it not for the pleasure it gave him to do so, 
it would be quite unnecessary to formulate any welcome 
of the Institution to Liverpool. The city owed so much 
to the mechanical engineer, that the Institution was 
inevitably welcome, particularly in view of the President's 
long and honourable association with Liverpool. Other 
towns might have much of interest to show, but nowhere 
would the Institution meet with a more hearty welcome 
than in Liverpool. 

The President briefly thanked the Lord Mayor for his 
words of welcome, and bore testimony to the part played by 
various public bodies in Liverpool to make the meeting a 
success. 

The minutes of the last meeting having been con- 
firmed, the reading and discussion of papers was then 
proceeded with. 

The first paper taken was that by Mr. George Hughes 
dealing with “‘ Locomotives Designed and Built at Hor- 
wich, with some Results.” We commence reprinting this 
paper on page 119. A vote of thanks to the author having 
been passed on the motion of the President, the discus- 
sion, which was participated in by many members, and 
occupied practically the whole of the session on Tuesday, 
was opened by Mr. Joseph Adamson. 

Mr. Adamson said that his interest was in the boiler 
with the corrugated flue. It would appear that some 
trouble had been experienced with bulging or collapsing 
between the bridge and the fire-box, an experience which 
was not uncommon in marine engineering. The remedy, 
as far as collapsing and corrosion were concerned, was to 
take care to get rapid circulation around that part of the 
boiler. In all types of boilers in which water was allowed 
to become stagnant, if pains were taken to make the 
water circulate a much better result would be obtained 
both in evaporative duty and in general economy of 
working. Experiments had been carried out at his own 
works, of which more he hoped would be heard in the 
future. 

Mr. George Cawley said he had been experimenting for 
some years past with regard to the circulation in locomotive 
boilers. The experiments were carried out on models, 
and the results arrived at went to confirm the contention 
of Mr. Adamson that all boilers would give an improved 
service if the circulation received more attention. In his 
experiments it was found possible to get in full operation 
a circulation of 4 ton of water per minute round the fire- 
box sides automatically. This suggested what could be 
done with great advantage to the economy of the boiler and 
the life of fire-boxes generally. In his experiments there 
was a special arrangement of the pipes from the smoke- 
box end of the boiler to the spacejround the fire-box. He 
had also made experiments on Lancashire and vertical 
boilers with satisfactory results in the way of efficient 
circulation. At the same time the question of water 
circulation was still open to further consideration. 

Mr. T. P. Reay, speaking as a builder and not as a 
user, said that want of circulation was at the bottom of 
the boiler difliculty. He would call attention to the fact 
that the Broton boiler had been introduced into Austria 
with apparently satisfactory results, and they were giving 
the boiler a trial.in Messrs. Kitson’s works. Referring 
to what the author said on four-cylinder engines, it was 
clear that they must give better results than any two- 
cylinder arrangement which could be devised. He would 
like to know if Mr. Hughes had tried any blast pipe top 
with an annulus, as they had done so with marked success 
in some cases. Mr. Hughes appeared to give a fair 
mileage for his cylinders, the life extending from eight 
to fourteen years, but he would like to ask if they were 
not on the soft side. 

Mr. T. Hurry Riches said the author had produced a 
very complete and useful paper which ought to meet with 
the appreciation of the younger members of the Institu- 
tion. The paper detailed a large amount of practical 
experience which it was impossible for the majority of the 
members to acquire. The information given in the paper 
was of vital importance to the mechanical engineer. With 
regard to the corrosion of boilers, he agreed with those 
who had preceded him in the discussion; but there was 
one subject which did not appear to have been mentioned, 
and that was the necessity of taking as far as pos- 
sible all the impurities out of the water before it went 
into the boiler. Another important point related to the 
necessity of having large spaces between the internal and 
external fire-box, and it was also essential that the tubes 








should be kept spaced as far apart as possible. He had 
tried the experiment of using the same number of tubes 
but of smaller diameter, and spacing them }in. further 
apart, and by that device they had overcome a great 
many of the difficulties to which they had formerly been 
subjected on the Taff Vale. The trouble in respect to 
priming disappeared, and corrosion was enormously de- 
creased. He was afraid that locomotive engineers, owing 
to the pressure of circumstances, often allowed boilers to 
get into a very dirty state, and he would emphasise the 
importance of giving the boiler proper rest and cleansing. 
The blast pipe was a far more important adjunct than 
most people imagined. The important point was to allow 
the gases from the smoke-box to escape freely, and he had 
been very much struck by the difference occasioned by a 
slight variation in the area of the blast pipe compared 
with the chimney. The need of ascertaining the correct 
positions and proportions of blast pipe and chimney was 
dealt with in the paper, and it was not necessary to go 
into further detail as to the factors governing that matter. 
Mr. Hughes had given a good deal of information as to 
built-up cranks, and much useful knowledge on that sub- 
ject could be gained from the experience of the marine 
engineer. In marine work it was the fashion to build up 
all large cranks, and sound information could be gained 
from marine experience which would enable the locomo- 
tive engineer to do better. The built-up crank lent itself 
very readily to the balancing of the engine. He hoped 
that the papers which Mr. Hughes was to read at a later 
date would lead to a full discussion of the important 
points involved. 

Mr. Henry Fowler said the paper was important partly 
because the author had done what few people did, and 
that was, give the Institution the experience of his 
failures as well as his successes. Mr. Hughes referred to 
the solid cranks formerly in service having a tensile 
breaking load of 28 to 32 tons, and he would like to ask 
if something harder than this had been tried for the 
journal portion of built-up cranks? They had had no 
trouble with regard to oval wear on the Midland Railway. 
He would like to refer to the question of heat treatment 
in relation to locomotive cranks, and perhaps Mr. Hughes 
would say if he gave the material of which the cranks 
were built up any special heat treatment. With straight 
axles there was always some difficulty in ascertaining the 
character of the flaw. The flaw tended to creep round 
the whole circumference of the axle when a flaw occurred, 
and he would be glad to know what had been the 
Lancashire and Yorkshire Company’s experience. The 
life of tires was to a large extent bound up with the wear 
of the flange, and Mr. Hughes had not mentioned if he 
had experimented with tires of higher tensile strength 
than that mentioned in the paper, 46 tons with 20 per 
cent. elongation in 3in. Steel with a tensile strength 
of 65 tons to the square inch, with an elongation of 
8 per cent. in 2in., had been tried by some locomotive 
engineers. The shrinkage mentioned in the paper, 1 in 750, 
seemed to be high, the more usual figure being 1 in 
1100 or 1 in 1200. An interesting point not dealt with 
was where the water was put into the boiler, because that 
was where the largest amount of pitting would take place. 
He was surprised to see in the diagram in the paper that 
pitting and grooving occurred round the bottom of the 
copper tube plate. The information given with regard to 
priming was of considerable interest. Mr. Hughes showed 
that when the soluble salts exceeded 230 to 250 grains 
per gallon bad priming took place. The experience of 
locomotive superintendents using Belpaire fire-boxes was 
of interest in this connection. 

Mr. E. R. Dolby, referring to the corrosion troubles 
mentioned in the paper, asked if the feed-water had been 
artificially softened, and if so, what was the hardness of 
the artificially softened water. He had recently been 
installing some stationary boilers, and dealing with water 
which had an original hardness of 18.5, had artifi- 
cially softened it down to 8 deg. There had been con- 
siderable trouble with corrosion, and it had been decided 
to make the minimum 4 deg. An examination of the 
inside of the boiler revealed a considerable amount of 
rust, and the inside had been painted with graphite paint, 
which, it was hoped, would prove a remedy. He would 
like to elicit opinions as to the lowest limit to which feed- 
water should be artificiaily softened with advantage. 

Mr. J. F. L. Crosland said that reference was made by 
the author to trials which were being carried out with the 
Ross-Hotchkiss scum collector and circulator. He could 
speak of experience with the apparatus as far as the 
removal of deposit was concerned, and he knew it had 
some merit as a circulator. He was intensely interested 
in the trials being carried out on the Lancashire and 
Yorkshire Railway, and he hoped the results would be 
communicated at a later date. Mr. Hughes apparently 
softened his feed-water, the effects upon lead being 
referred to in the paper, and he also dealt to some extent 
with the cycle of chemical reactions in connection with 
pitting. It had always been difficult to understand how 
it was that plates pitted in parts. 

Mr. J. D. Twinberrow discussed the question of water 
spaced stays. He noted that by increasing the water 
space Mr. Hughes appeared to have got over the diffi- 
culty of stay breakage with the Belpaire fire-box. He 
knew something of the experience of a foreign railway com- 
pany in connection with stay breakage. In July, 1907, 
that company put into service two Pacific type engines, 
having 48 square feet of grate area and 2800 square feet of 
heating surface. These engines were supplemented by 
68 additional engines of the same type in 1908, and down 
to the beginning of the present year, when the original 
engines had a mileage to their credit of 70,000, and the 
later engines a proportionate mileage, there had been no 
single case of stay breakage. Objection might be taken 
to the Belpaire type of fire-box on account of its greater 
weight and cost and the obstruction which it offered to 
the look-out from the engine cab. It also suffered from 
the disadvantage that where the flat plates of the outer 
shell and the sides merged into the cylindrical shape of the 
barrel there was necessarily an appreciable amount of 





flat area which had no counterpart in the shape of the 
inner box, and consequently the stays at this part 
exercised a resultant pull upon the flanges of the tube plate. 
The circular shape was naturally in equilibrium under 
the internal pressure, which produced a circumferential 
tension in the plates, and when the load on the box roof 
was prada. thereto by means of direct stays a load 
of about 300 tons was imposed over a length of 
about 8ft. of plates, of about jin. thickness. This counter- 
balanced the vertical components of the radial pressures, 
but the horizontal components had to arrive at equili- 
brium by exercising bending moments of considerable 
intensity upon the individual stays. Fig. 1 illustrated a 





Fig.2. 
Half Cross Sec. 
Narrow Firebox with 
Direct Stays 





Half Cross Sec. 
Wide Firebox with 
Radial Stays. 


style of construction common in the United States which 
had given rise to a large amount of stay breakage in 
modern boilers of large size. Fig. 2 was a half cross 
section, showing somewhat similar construction, in 
which the shoulders were entirely unsupported, and 
therefore exerted their full normal tension in the 
tangential direction at the landings of the outer 
rows of roof stays, and the upper rows of water 
spaced stays; the obvious cure lay in adopting the form of 
construction used on the Harriman lines in America, or 
that adopted by the Prussian State and other railways on 
the Continent, which employed the round top fire-box 
instead of the Belpaire form. 

On the subject of rapid acceleration, he would point 
out that the compound accelerated much better at 
higher speeds than the simple engine. This was borne 
out by the speed of 96 miles per hour recorded on the 
Bavarian State Railway, and by a performance on the 
Baden line of a thirty mile run, start to stop, on a 
rising gradient averaging 1 in 600, at a speed equal to 
75 miles per hour, a performance never equalled by any 
non-compound engine. 

Mr. Graham Harris referred to the statement in the 
paper that cracks in crank axles developed from a corner, 
which bore out the contention made by Sir Frederick 
Bramwell many years ago, that if you had a sharp corner 
where rapid and varying stresses were experienced 
failure would commence at that point. In that connec- 
tion he thought that locomotive engineers might learn 
something from the automobile industry. In automobile 
building eight cylinders and eight cranks were not 
uncommon, and the greatest possible precautions were 
taken in smoothing over any change of shape. Motor- 
car engines were subjected to much more rapid changes 
of direction than a railway engine, and the service was 
generally more severe than that of a locomotive on a 
railway track. 

Mr. J. W. Smith said he had experience of the problems 
arising in road locomotion, and having used the loco- 
motive boiler with corrugated fire-box, would like to ask 
Mr. Hughes whether such fire-boxes with two or three 
corrugations on the top would not be suitable for the rail 
locomotive. He was able to quote many years’ experience 
to the effect that there had never been a failure. Tested 
under hydraulic pressure of 300]b. to the square inch, 
the defection measured on the inside of the box was 
about }in., and the plate always returned to within a few 
thousandths of its original form. With regard to cranks, 
it would be of great assistance if a rule could be formu- 
lated of the size of radius to diameter. 

Mr. Michael Longridge said it was noteworthy that 
with the higher steam pressures of recent years feed- 
water, which formerly produced no corrosion, now had a 
corrosive action. It was possible, under modern high 
pressures and temperatures, that there was an inter- 
change between the salt and the carbonate which resulted 
in the formation of chloride of magnesia, the most corro- 
sive thing which could possibly be put into any boiler. 
The matter was worth experiment, but there were great 
difficulties, which hampered research. The blast pipe, 
although very useful, was a most wasteful contrivance, 
and he believed that by subdivisiun much better results 
could be obtained. He had recently come across a very 
disquieting fact in relation to forged crank shafts in 
making tests of a broken shaft. Three pieces had been 
cut from the crank web parallel to the arm of the crank 
and three pieces parallel to the axis of the crank pin. 
These were subjected to tensile and impact tests in the 
Izod machine, and to fatigue tests in Captain Sankey’s 
machine. The pieces cut parallel tothe crank arm broke 
with a fourth or less of the number of foot-pounds which 
were required for the pieces cut parallel to the crank pin. 

Mr. C. E. Stromeyer said that engineers were more and 
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more coming to the conclusion that boilers might be | 


harmed by using water which had been over-softened, or 
had been subjected to a particular form of softening. If 
hard water were taken and soda put in to remove the lime 
and to get rid of the scale, electrolytic action was set up. 
Pitting was always due to some extent to galvanic action. 
What the engineer wanted was a method of getting rid of 
the scale-forming salts without introducing other salts. 
It would appear that aluminate of barium was produced 
sometimes with very unsatisfactory results. 

Mr. Aspinall, in winding up the discussion, said he was 
pleased to notice that the boiler had been the main point 
discussed, as that was the only thing which caused the 
locomotive engineer any real trouble. On the tire ques- 
tion members would be interested to hear that over 
twenty years ago the Lancashire and Yorkshire Company 
had decided to use rails with the flattest possible top, 
and to make the curvature at the side of the rail head 
exactly the same as the tires. When those rails were 
taken up after ten or twelve years’ service, sections were 
cut and found to exactly fit tires then coming out of the 
shops. Mr. Aspinall gave the details of an engine built 
at Wolverton in 1849, to show that even as long since as 
that date what would now be considered a heavy locomo- 
tive had been built. 

Mr. Hughes, in replying on the discussion, said that the 
Joy valve gear was the standard on the Lancashire and 
Yorkshire, although they had recently built a few engines 
fitted with Walschaert gear. With regard to the blast 
pipe problem, they had carried a division up to the 
orifice of the pipe in the case of four-cylinder engines, 
but it was found that the plain blast pipe gave the best 
results. Their experience of water softening was that 
where good corporation water could be obtained cheaply, 
at 4d. to 6d., there was not much in water softening. 
With regard to blast pipes and chimneys, it was all a 
question of experiment as to the proper position and the 
proper pipe. Mr. Fowler had asked about heat treatment 
of steel of which the cranks were built up. Careful 
attention was paid to annealing at Horwich, the tem- 
perature of the furnaces being carefully regulated by 
pyrometrical methods. With regard to high tensile steel 
for tires, it was a compromise between the point of view 
of the locomotive department and the permanent way 
staff, and a compromise had to be made. It was true 
that the greatest amount of pitting took place where the 
water was put in. As to the artificial softening of 
water, Mr. Riches told him that he never softened 
below 6 deg. A typical water would contain carbonate 
of lime, 1.6; carbonate of magnesia, a trace; sulphate 
of lime, 1.2; sulphate of magnesia, 1.6; sodium chloride, 
2.1; maximum scale-forming matter, 4.4; total dissolved 
solids, 9. With reference to broken stays, as a result of 
the introduction of wider water spaces and longer stays 
breakages had been reduced, and the mileage life was 
increased from 28,000 to 38,000, this longer life being 
accompanied by a considerable reduction in the wages 
paid for maintenance of fire-boxes. The four-cylinder 
compound was only adopted partially by reason of the 
superior acceleration. With regard to the behaviour of 
the compound at high speeds, his experience was that 
at anything over 30 miles per hour the back pressure 
on the high-pressure piston, by reason of cutting off 
at such high pressures, was the creation of a negative 
H.P. in the high-pressure cylinders. He would reply 
more fully in writing. 

Mr. Arthur C. Auden then partly read his paper on 
“ Reinforced Concrete,” the discussion on the paper being 
adjourned until Wednesday. 

The members of the Institution were entertained to 
luncheon on Tuesday at the Exchange Station Hotel, on 
the invitation of the Tramways and Electricity Power and 
Lighting Committee. 

In view of the more popular excursions which were 
arranged for the afternoon, and to which we draw 
attention later on, the number of members who 
decided on accepting the opportunity of visiting the 
power stations at Lister Drive was fairly satisfactory. 
There are two stations, the engine room of each of which 
is 247ft. long, 52ft. wide by 37ft. high to the eaves of the 
roof. In No. 1 station the engines are twelve in number. 
They are of the Willans vertical triple-expansion type, 
running at 230 revolutions per minute, and giving a 
, continuous output of 1200 horse power, but are capable 
of giving 1500 indicated horse-power for short periods. 
Automatic expansion gear and high speed sensitive 
governors, with speed regulating adjustment, are provided. 
The dynamos are Siemens multipolar machines, mounted 
on a bed-plate rigidly connected to the engine bed-plate, 
the armature shaft being carried at one end by a flanged 
connection to the crank shaft, and at the other end 
revolves in a massive bearing attached to the bed-plate. 
The machines are shunt wound and _ self-excited, 
and give an output of 1420 ampéres at 550 volts. 
On either side of the engine room is a_ boiler 
house, the same length as the former, and in the 
centre of each boiler house is a chimney 220ft. high 
resting on a bed of concrete 35ft. square and 8ft. thick. 
These chimneys vary from 13ft. to 15ft. diameter. Each 
boiler house is divided into two sections by the chimney 
and pump room, and each contains seven Lancashire 
boilers and a Green’s economiser. The boilers are 30ft. 
long and 8ft. diameter, and are fitted with Hodgkinson’s 
mechanical stokers. Sidings from the London and North- 
Western Railway run alongside each boiler house, and 
the fuel is delivered from the trucks to the storage 
hoppers. The condensing water is pumped up into cool- 
ing towers as it leaves the condensers, and the ashes are 
raised from the stokeholds by elevators on to a storage 
platform, from which they are discharged into railway 
wagons. The switch room extends across the whole 
width of the building at the front end, and the flat roof 
of the room affords a space jor the main water tanks. 
The switchboards are fitted with the usual measuring 
instruments and automatic pressure recorders. The 
lighting feeding mains are protected by fuses, and the tram- 
way feeding mains by automatic magnetic circuit breakers. 





The switchboards are also fitted with the instruments 
required by the Board of Trade for indicating leakage and 
the fall of pressure in the tramway rails which form the 
return conductors. The bus bars for each service are 
divided into two parts, and connecting plugs for each 
dynamo and feeder enable the work of the station to be 
grouped into four divisions. The plant is divided into 
four independent sections, and each section is connected 
to a common switchboard. This switchboard is sub- 
divided into two sections, one for the tramways and one 
for the lighting service, so that it is possible to work any 
set of plant on either service, and so regulate the work 
of the station that each unit may be given an equal share 
of the work. 

The No. 2 station has been built to deal with the out- 
lying districts, which cannot be economically served by 
direct current. It is generally similar in design to No. 1 
station, but its output is three-phase current at a pressure 
of 6000 volts, which is ouatiel to sub-stations, where it 
is transformed into low-pressure direct current. The 
station is not yet complete, three sections only being in 
working order. The fourth is in course of erection. When 
complete the generating plant will comprise four 2000- 
kilowatt Westinghouse horizontal, three 2000-kilowatt 
and three 2500-kilowatt Curtis British-Thomson Hous- 
ton vertical turbo alternators. The boiler-house equip- 
ment comprises sixteen Babcock boilers, each capable of 
evaporating 25,000 1b. of water per hour under ordinary 
conditions, and having each a total heating surface of 
6182 square feet. The boiler pressure is 200 lb. per square 
inch, and the boilers have chain grate stokers and super- 
heaters. Each group of four boilers is connected toa 
Green's economiser. In connection with the Westing- 
house turbines, four Wheeler “ Admiralty’ pattern 
surface condensers are used, together with electrically- 
operated air and circulating pumps and a battery of 
cooling towers containing ten sections, each fitted with 
a motor-driven fan. The Curtis machines are mounted 
on surface condensers, each having a cooling surface of 
6600 square feet, and the circulating water is cooled in 
towers supplied by Richardson, Westgarth and Co., Ltd. 
Each of these is said to be capable of dealing with 360,000 
gallons of water per hour. Each station is provided with 
a 30-ton overhead electric travelling crane, by J. Booth 
and Sons, Rodley. Triple concentric distributing mains 
are run in duplicate to transforming stations. It may 
be mentioned that the quantity of energy sold last year 
by all the corporation's stations amounted altogether to 
35,387,734 B.T.U.'s. 

Three other alternative visits were also arranged. The 
first was a steamboat excursion on the Mersey; the next 
a visit to the Cunard Steamship Company's s.s. Carmania ; 
and the third to the Diamond match factory of Bryant 
and May, Limited. We may say that the Carmania was 
described in our issue of 24th November, 1905, and that 
we described and fully illustrated the Diamond match 
factory in July, 1899. 

The Institution dinner was held at the Exchange Station 
Hotel on Tuesday evening, Mr. Aspinall presiding over a 
large and distinguished gathering. The toasts, in addition 
to that of “The Institution,” included “ The City, Port, 
and Trade of Liverpool,” and “ The Engineering Interests 
of Liverpool.” 








SUBMARINES AND LIFE-SAVING DEVICES. 


Tax loss of the Submarine C11 on the night of Wed- 
nesday, July 14th, has served to direct attention to the 
fact that the boat was unprovided with appliances for 
saving life in the event of disaster resulting in sinking 
with members of the crew on board. Replying to 
a question in the House of Commons immediately 
after the news of the accident became public, the 
First Lord of the Admiralty informed Mr. Lee that he 
“assumed Submarine C 11 was provided with the safety 
appliances” which have been devised for use in case of 
disaster; but a few days later Mr. McKenna admitted 
that neither C11 nor the sister boat C 17, which was in 
collision at the time of the disaster, had been fitted with 
the safety air traps, and supplied with helmets for the use 
of the crew. The delivery of the helmets ordered will not 
be completed until November next. Mr. McKenna was 
unable to state when the order for the helmets was placed, 
and it is understood that a question to elicit this informa- 
tion will be placed on the paper. 

In view of this statement there certainly appears to be 
some ground for inquiry into the cause of the delay in 
equipping all British submarines with the simple life- 
saving appliances which have been available for at least 
two years. Nearly two years ago we had an opportunity 
of witnessing tests of the safety helmets at the works of 
the makers, at which time the appliances had been 
adopted for use by the Admiralty. The apparatus is so 
simple, and can be constructed so rapidly, that there does 
not seem any valid reason why an ample supply could 
not have been obtained to equip every submarine on 
commissioning. As regards the air traps, which must be 
constructed within the hold of the boat for use in con- 
junction with the safety helmets, the fitment of the 
screens can be effected without any delay or difficulty in 
the case of boats under construction, and is only a matter 
of the detention of the older submarines in dockyard 
hands for a few days or weeks. 

The helmet appliance consists of a short tunic of water- 
proof material, to which is united a helmet containing 
cartridges of a certain chemical substance, which, in the 
presence of water vapour of the breath, gives off pure 
oxygen, and takes up the carbon dioxide of the expired 
air. In this respect the apparatus is similar to certain 
forms of self-contained smoke helmets for use in mines. 
As adapted for submarines the helmet and jacket com- 
plete weighs only 16lb. For use in conjunction with the 
helmet a submarine is fitted with a pair of steel curtains 
or screens, one on either side of the hull, pendant from 
the shell plating of the main compartment. These 





screens are closed at either end, and extend to within about 
8ft. 6in. of the deck of the boat, thus forming air traps in 
the event of the hull becoming flooded with water, 
Within these traps, which are open at the bottom, aie 
suspended helmets for each one of the crew ; each helmet 
is arranged with the dress tucked up inside it, and, if by 
any mishap the hold is flooded with members of the crew 
below, or the air becomes charged with chlorine gas, 
those in danger can quickly get under the steel screens 
and stand up with their heads and shoulders in the air 
trap and out of reach of the water. The putting on of the 
helmet and jacket is a matter of a few moments, tlic 
appliance being dropped over the head and the arms in- 
serted. The tap admitting air to the oxygen-producing 
cartridge is then opened, and a supply of oxygen sufli- 
cient for half an hour or more is ensured, 

The next step to gain safety no doubt contains sone 
elements of excitement and danger, but any risks ar 
preferable to the almost certainty of a horrible death 
which awaits those unfortunate enough to be in the 
hold of a submarine at the time of a serious disaster. If 
the accident has resulted in the formation of poisonous 
fumes of chlorine gas, the apparatus enables the wearers 
to escape through the conning towers with safety, or, 
perhaps, to rectify defects in the machinery. On the 
other hand, if, as possibly may have been the case of C 11, 
a collision results in the sinking of the boat with the 
conning tower open, the unfortunate man below rushes 
to the temporary shelter of the trap, and, having donned 
the helmet, gets under the screen, and finds his way as 
best he can to the open hatchway, and quickly floats to 
the surface. In comparatively shallow water, as, for 
instance, up to 20 fathoms, the ascent to the surface, 
when once the man is clear of the boat, presents no diffi 
culties, and the dress itself acts as a lifebuoy which will 
enable the wearer to float without difficulty so long as 
the supply of oxygen holds out. In deep water the 
physiological dangers attending a too rapid ascent hav« 
to be faced. Even when the conning tower's hatch happens 
to be closed, it can be opened from within the sunken 
boat as soon as the hold is flooded to a sufficient degree 
to equalise the hydrostatic pressure within and without. 
There is another set of conditions in which the helmet 
may be used with good prospects of success. In the cas: 
of a boat becoming disabled when submerged and refusing 
to rise to the surface, the crew are able to don their 
helmets, and then deliberately to flood the compartment, 
when the hatchway can be opened, and the way of escape 
to the surface provided. 

The trials to which these safety appliances have been 
subjected have undoubtedly shown that they at least offer 
a fair chance of safety to the men who risk their lives in 
the most dangerous form of warship in common use. It 
is stated that on one occasion when a submarine 
was accidentally sunk in a basin two men escaped 
by means of the air trap, without any helmet, but 
this was in shallow water, and the fore-hatch was open. 
The conditions which, so far as our knowledge goes, 
attended the regrettable accident off Haisborough are 
just those under which the appliances we have described 
would have had a fair opportunity of being utilised with 
success, and had the boat been equipped some, if not all, 
of the lives lost might have been saved. 








BOOM-BREAKING EXPERIMENT. 


I}ARLY on Wednesday morning experiments were carried 
out at Portsmouth with a view to testing the efficacy of the 
ordinary boom for harbour defence purposes. The destroyer 
Ferret, one of the older type of vessels, with engines of 
4400 indicated shorse-power, was dry docked recently and 
specially prepared for the test. Strengthening plates were 
fixed to either side of her bows, and these were brought to a 
sharp edge to facilitate the cutting of the boom. Some 
alterations and additions to her were also made internally, 
but great secrecy has been maintained with regard to these. 

The boom consisted of heavy logs of timber of about 9ft. in 
length, the logs being bound together by strong wire rope. 
On the outer side long steel spikes were fixed, while both 
above and below the boom were stretched additional wire 
ropes, intended to foul the funnels, &c., and propellers re- 
spectively. 

The Ferret, with a volunteer crew on board, approached 
the boom with a speed of about 15 knots. When quite close 
steam was shut off. Steering direct for the centre of the boom, 
she easily cut her way through it, and it is stated that it ap- 
peared to offer no resistance to her progress. The vessel 
herself apparently sustained but little damage. No casual- 
ties or injuries of any kind are reported from among her crew. 








SPECIFICATION FOR STANDARD Cast [RON Pires.—The Engi- 
neering Standards Committee have just issued the British standard 
specification for cast iron pipes for hydraulic power. The com- 
mittee engaged in drafting the specification met for the first time 
in June, 1904, and information as to current practice was sought 
from the principal users and manufacturers of hydraulic pipes, 
resulting in a mass of valuable information being placed at the 
disposal of the committee. It was found that cast iron pipes for 
hydraulic power as generally used fell naturally into two divisions, 
the greater number being for pressures from 7001b. to 9001b. per 
square inch, while in recent years higher pressures from 900 Ib. to 
1200 Ib. per square inch have been extensively used, T'wo standard 
series have, therefore, been drawn up to suit these respective 
ranges of pressure. The committee regard 900 lb. per square inch 
as the maximum permissible pressure for Class A, and recommend 
that Class B be used when a working pressure of 900 lb. per square 
inch and upwards is the normal working pressure. Ae regards the 
leading dimensions, the committee have endeavoured, as far as 
possible, to fall in with the general practice in existing work as 
indicated by the replies received. In every case except that 
referred to below, it has been practicable to adopt dimensions 
which will allow pipes made to the Standard Specification to be 
connected to existing pipes without alteration. The only excep- 
tion is in the case of the diameter of the spigot of the 6in. pipe, 
Class A. Two dimensions, 6Zin. and 7in., appeared from the 
replies to be in equally general use, and it was eventually decided 
to make the diameter of the spigot of the 6in. pipe 7in., as the 
extra material could readily be turned off if it were required to 
connect the Standard pipe to one having a socket of 6gin. diameter, 
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Fig. 4—THE DROTTNING VICTORIA 


A NEW RAILWAY TRAIN FERRY SERVICE. 
No. I.* 

Tux steamships which have been specially built for the 
new joint railway train ferry service of the German and 
Swedish Governments, which was started on July 7th 
between Sassnitz and Trelleborg, are of outstanding 
interest, and no other railway car ferries in Europe or 
America are comparable to them in point of size, speed, 
accommodation and the provision of safety precautions. 
The most important American train ferry lines—those of 
the Pére Marquette Steamship Company, the Ann Arbor 
Railroad Company, and the Grand Trunk Company—are 
over the waters of Lake Michigan, whilst, with the single 
exception of the 26 miles journey between Gjedser and 
Warnemiinde, the other seven railway car ferry routes of 
the Danish Government are chiefly over comparatively 
short stretches of inland water; but separating Sassnitz 
and Trelleborg is a distance of no less than 65 miles of 
Baltic, and where at times heavy seas are to be en- 
countered. Whilst the two train ferries built for the 
German Government differ in some respects from those 
of the Swedish Government, yet all four vessels will be of 
precisely the same overall dimensions and general outline, 
and, by the courtesy of the builders, we are now enabled 
to present in a two-page Supplement detailed drawings 
and a series of engravings reproduced from photo- 
graphs and other drawings illustrative of the Drottning 
Victoria, the train ferry steamer which has recently been 
delivered to the Swedish Government by Swan, Hunter 
and Wigham Richardson, Limited, of the Neptune Ship- 
yard, Walker-on-Tyne. 

The Drottning Victoria is not the first railway train 
ferry which has been built at the Neptune Shipyard, for it 
was there that so long ago as 1864 the well-known firm 
of Wigham Richardson and Co. built a ferry to transport 
railway vehicles over the Rhine, prior to the erection of a 
railway bridge. Seven years later the same firm con- 
structed, to the order of the Danish Government, the train 
ferry Lillebelt. This vessel was the first railway car ferry 
of a system now so complete, and it continues in regular 
service on the Sallingsund route. 
of the design and dimensions of the Lillebelt, the engines 
of which were supplied by the old Tyneside firm of 
Thompson, Boyd and Co. The cylinders are 36in. dia- 
meter and 45in. stroke. The two boilers work at 25 1b. 
pressure, and the total heating surface amounts to 
1750 square feet. The following table of dimensions will 
doubtless be perused with interest :— 


Lillebelt, Drottning Victoria, 
390 ... ... Displacement, tons... ... ... 4270 
85  ........ Nominal horse-power ... ... 440 
9 ... «ee Maximum speed in knots 164 (on service) 
140ft. Length, overall... ... ... 370ft. 
26ft. ... ... Width, overall 53 ft. 6in. 
7ft. ... ... Draught, loaded . 16ft. 6in. 
80 tons Deadweight capacity 600 tons 


In the consideration of the dimensions and proportions 
of the Drottning Victoria the necessity for having a very 
steady vessel at sea was of prime importance, and a 
special feature of the form of the ship is the provision of 
deep bilge keels in order to minimise any rolling ten- 
dencies. Briefly described. the Drottning Victoria is 370ft. 

* appeared July 16th, 


Fig. 6 gives some idea | 
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Fig. 5—-VIEW OF 


long and 51ft. in the beam, and she is fitted with triple- 
expansion engines of sufficient power to enable her to 
cover the 65 miles between Sassnitz and Trelleborg within 
four hours. The trains enter the after end of the ship 
from a specially constructed quay and landing stage 
made exactly to suit the form of the vessel, and thus 
ensure perfectly smooth running and safety in embark- 
ing and disembarking. A complete train of eight bogie 
vehicles may be accommodated on board on two parallel 
lines laid to a gauge of 1.435 metres, and each having 
an effective length of 295ft. During shipment com- 
plete steadiness is secured by a system of trimming 
tanks. The landing berths consist of stone piers lined 

















TRAIN FERRY FROM LANDING BRIDGE 


only is used under ordinary conditions. At the seaside 
the bridge is provided with a large steel bolt which 
fits into a hole in the stern of the ferry boat, and 
thus rigidly maintains strict alignment between the 
land rails and ship rails. 

Upon arrival on the car deck, the vehicles are secured 
to the deck by means of specially designed screws, spaced 
at intervals of 8ft. 8in. on the outside, and at intervais of 
4ft. 4in. in the centre of the track. These are attached 
to gun-metal shackle plates, and then screw jacks are 
placed under the cars to relieve the car springs. As a 
special precaution during heavy seas, there is provision 
made for an additional screw attachment, extending from 
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Fig. 6—THE TRAIN FERRY STEAMER LILLEBELT 


with wooden piles and connected thereto by a series | the top of the cars to the fore and aft girders of the struc 
of iron spring buffers. Upon reaching the basin the | ture of the vessel—Fig.7. The car deck is built so as 
ship strikes against the wooden piles on one side. | to accommodate vehicles having a height of 15ft. 3in., and 
These yield, owing to the spring buffers, and ricochet | a width of 11ft. 2in.—the maximum loading limits of the 
her gently to the piles on the other side until the | Prussian and Swedish State railways. 

vessel is gradually brought to rest, firmly embedded in| The track consists of heavy standard Swedish rails, laid 
the structure of the wooden piles—see the two upper | in channels, and secured by cast steel chocks, and not 
figures on page 108. The connecting link between the | riveted through the deck, so obviating a possibility of any 
land railway and the rails of the ship consists of a bridge | leakage into the cabins below the car deck, and also con- 
of steel construction—see the bottom figure on page 108 | stituting a portable track, and facilitating the work of 
and Fig. 5—ordinary open girder work 160ft. in length, | renewal and repairs. Heavy girders are placed under 
and consisting of two portals hinged at one end, with | the track to take the stresses due to the train load. 
another hinge in the middle, so that the outer hinge The propelling machinery of the Drottning Victoria, 
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which was built at the Neptune Works of Swan, Hunter 
and Wigham Richardson, Limited, consists of twin-screw 
triple-expansion engines, with four boilers working under 
Howden’s forced draught, 16ft. 4in. diameter and 12ft. 
Jong. Airis supplied to the boilers by a fan 102in. in 
diameter. The steam pipes of the main engines are of 
steel passing through separators. The main engines are 
of the following diameters :—23}in., 38}in., 63in. and 36in. 
stroke, working at a pressure of 185 lb. per square inch. 
The condensers are independent and are of circular form, 
carried upon the back column, each being served by a 
large pump fitted with double engines of Drysdale’s manu- 
facture. Worked from the main engines is an Edwards 
air pump and bilge and sanitary pumps. The feed 
pumps are independent of the main engine, and are 
of Clarke, Chapman and Co.’s (Woodeson’s) automatic 
type, discharging through a feed heater made at the 
Neptune Works. The discharge from each air pump is 
led into large hotwell tanks, arranged to filter the water 
previous to reaching the feed pump. A Sees ash ejector 
is fitted in each stokehold for the discharge of ashes. 
The engines are fitted with Aspinall’s governors, and 
amongst other auxiliary machinery are two large evapora- 
tors and feed and ballast donkeys. The trimming tanks, 


one being fitted on each side of the vessel abreast of the | 


boilers, have each a maximum capacity of 90 tons, and 








these is the third-class dining saloon, 32ft. 4in. by 
16ft. 6in. The framing is in polished ash, with oak 
panels and oak frieze similarly treated. The ceiling is 
panelled in pine, finished in enamel white, and there are 
seats for twenty-two passengers at a centre table. The 
sofa seats are of green pegamoid, and the floor is covered 
with green inlaid linoleum and Brussels runners. At 
the aft end of the diaing and sleeping rooms is a large 
corridor leading to pantry, stewards’ stores, and engineers’ 
mess-rooms. The corridor framing is in polished oak, 
with ash panels and ash frieze, and the ceiling is in pine, 
painted enamel white. Forward of the dining and 
sleeping-rooms are lavatories, and the space forward of 
these is entirely devoted to accommodation for the 
stewards and crew. 

Aft of the first-class sleeping-rooms, and separated 
therefrom by a bulkhead, is sleeping accommodation for 
six Customs, ten Post-office, and eight railway officials 
and servants. These compartments are entered from the 
car deck by two side stairways aft. From the lower deck 
agrand staircase, starting from the centre of the first-class 





accommodation, leads to the promenade deck. The 


| sides of this stairway are handsomely framed and panelled 


there is provided in connection with these a 15in. centri- | 
fugal pump—Drysdale’s manufacture—which quickly | 
empties and fills the tanks, so as to counteract the load | 


on one of the lines of the car deck. 


Apart from the system of shipping the vehicles on a | 


separate deck, the design of th? Drottning Victoria is of | 


special interest, inasmuch as Lesides being a car ferry, 


| tion, and up to the gallery deck. 


she is provided with passenger accommodation but rarely | 


equalled in cross-Channel steamers, and is in every respect | 


a first-class passenger steamship having dining-room, 
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in polished mahogany, and the ceiling is in pine, painted 
in white enamel. On the car deck there are two tracks, 
each 295ft. in length, and forward of the spring buffers is 
mess accommodation for the sailors and firemen. Stair- 
ways lead to the stewards’ room on the lower deck and 
to the promenade deck. 

The port side of the car deck is devoted to a companion- 
way to the Customs, Post-office, and railway officials’ 
stores, stairway down to first class sleeping accommoda- 
There are mail and 
sorting rooms, each measuring 23ft. by 4ft. 6in., a third- 
class galley, and a stairway leading to the third-class 
accommodation on the lower deck. On the starboard 
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Fig. 7—CROSS SECTIONS OF THE DROTTNING VICTORIA 


saloon, smoking-room, lounge, ladies’ room, and regal ; side of the car deck is similar accommodation, with the 


apartments, all on the promenade deck, whilst below the 
ear deck there is sleeping accommodation for no fewer 
than ninety-six first-class and forty-five third-class 
passengers. In the case of the night services between 
Berlin and Stockholm, it is probable that the occupants 
of the sleeping cars will not think it worth while to leave 
them; but as amongst the travelling public there will, 
no doubt, be some who prefer to move about, spacious 
accommodation is provided to meet their various needs. 
From the car deck, side entrances—one on each side— 
lead down to the first-class accommodation, which is 
situated aft of the machinery spaces. There are ten two- 
berth rooms, and nineteen four-berth rooms. Each 
room is furnished in pine, panelled and finished, 
enamelled white, with Molyn’s japanlac enriched with 
gilt mouldings, the ceilings being similarly treated. 
Each berth has two Hoskins’ folding iron beds, and an 
Orient spring mattress. The two berth cabins are gener- 
ally of uniform dimensions, 7ft. square, and the four-berth 
cabins measure 7ft. by 9ft. Folding lavatories and wash- 
stands of large size are in each cabin, the floors are 
covered with linoleum and Brussels carpet, and there 
are sofa seats. The corridors are of considerable width. 
From the car deck two side stairways give access to 
the third-class accommodation, which is situated for- 
ward of the boiler spaces. There is a special apart- 
ment on the port side, measuring 32ft. 4in. by 14ft., 
which, by means of fourteen iron beds and eight sofa 
berths, provides accommodation for twenty-two pas- 
sengers. This room is panelled in pine, finished 
enamelled white, and the ceilings are similarly treated. 
The floors are covered with inlaid linoleum and Brussels 
runners, and there are green repp sofa seats. On the 
starboard side is an apartment measuring 32ft. 4in. by 
14ft., giving the same accommodation, and between 








exception that rooms, measuring 15ft. 2in. by 14ft. 6in., are 
here provided for the Customs officials. Reached from 
the car deck by two side stairways is the gallery deck, 
which has a uniform width of 6ft. 6in., and from which 
stairways lead to the promenade deck. On the promenade 
deck there is a verandah at the aft end of the smoke-room. 
The smoke-room, 21ft. 8in. by 24ft. 6in., is in fumed oak, 
Old English in style, and in colour harmonises with the 
covering of the furniture, which is in blue antique morocco 
leather; a touch of colour is given by the inlaid metal 
———- in the pilasters and by three beaten copper 
panels at the fore and aft ends of the room. The ceiling 
is divided into panels by the oak beams, and the panels 
are filled with plaster ornament in relief. An octagonal 
skylight is in the centre of the ceiling, and is filled with 
antique leaded glass, richly coloured. The fireplace 
at the fore end of the room has blue antique tiles, 
and there is a radiator of beaten copper. The floor of the 
smoke-room is laid with inlaid parquet linoleum, covered 
with blue Brussels carpet runners, and the windows are 
finished with festooned hangings of blue art linen. 
Leading from the smoke-room is a passage to the lounge, 
and here are situated gentlemen’s lavatory and w.c. 
accommodation. The lounge, 24ft. 8in. by 24ft. 6in., is 
treated as a drawing-room, and the woodwork is of grey 
sycamore, finished with a high polish in a free treatment 
of German Renaissance. The panels are quartered, and 
show to advantage the figuring of the wood. A plant 
stand, with panelled mirror behind, adds to the 
general effect of the room. The furniture is inlaid 
mahogany Sheraton, covered with fine French repp in 
two shades of rose pink, and the curtains are silk 
tapestry of a similar delicate shade. The carpet is 
Axminster, and harmonises in colour with the rest of the 
furniture. In this room also is provided a radiator with 






coloured tiles behind, and mirror and mantelshelf above. 
Leading from the lounge is the ladies’ ante-room, which 
is in dark mahogany with grey panels—a contrast to the 
lounge colours. From the lounge access is had to the 
first class entrance hall which leads up from the car deck. 
The grand entrance, 12ft. by 22ft., is Grecian in style, 
and has been carried out in dark mahogany. Over the 
main staircase is a plant and flower gallery, in the centre 
of which is placed a marble bust of Queen Victoria of 
Sweden. Leading forward from the grand entrance is 
the Regal room, 10ft. 10in. by 16ft. 6in. This compart- 
ment, set aside for the exclusive use of Royalty, is carried 
out in the Adams style. The wood is sycamore with grey 
silk panels. The fireplace is richly carved, and the white 
tiles behind the radiator are decorated with purple Adams 
ornament. The decoration of the ceiling is enhanced by 
the provision of four domed lights set in the corners of 
the ceiling. The furniture is inlaid mahogany, with fine 
silk tapestry upholstery of delicate purple ground. The 
floor is entirely covered with a fine Axminster Royal grey 
carpet. 

On the starboard side there is a main corridor in oak 
and teak, the floor of which is covered with green linoleum 
and Brussels carpet runners, extending forward to the 
first-class dining saloon. Leading off from this main cor- 
ridor is a cosy-corner, which is fitted up with large green 
curtains and upholstered in green and velvet. On the 
port side of the main corridor are situated pantry, 
galley, scullery, and store-rooms. The dining saloon, 
39ft. 4in. by 382ft., is treated in Italian Renais- 
sance, and has seating accommodation for eighty 
persons. The woodwork is oak finished with a 
dull waxed surface. The panels are inlaid in coloured 
marqueterie. The ceiling in this, as in all the other first- 
class social rooms, is covered with Tyne Castle in low 
relief ornament and picked out in gold. There is a richly 
carved sideboard with silver case at the fore end of the 
saloon. The upholstery is in crimson buffalo hide. The 
floors are covered with inlaid parquet linoleum, and on 
this are laid crimson Brussels carpet runners. The 
windows, as in the rest of the first-class social rooms, are 
large, and of an unusual size for a ship, and give a charming 
and light appearance. In this room the windows are 
hung with cream silk tapestry curtains. Forward of the 
first-class dining saloon is accommodation for the captain 
and the first and second officers, and at the aft and fore 
ends are ladders leading to navigating bridges, whilst at 
the fore end is situated the chart-house. Six lifeboats 
and two cutters are situated outside the promenade deck. 

The electrical equipment of the Drottning Victoria is 
an exceptionally complete one, and there are no fewer 
than 800 electric lights fitted throughout the vessel. The 
fittings in the public rooms are handsome, and were 
specially designed. Mention should be made of the 
brackets on the frieze of the Regal room in the Adams 
style, the double-light wall brackets in the lounge to suit 
the German Renaissance architecture, and the Old 
English lanterns fitted on the roof beams in the smoke- 
room. Each first-class sleeping berth has a lamp having 
two filaments, one of 16 candle-power, switched from the 
door, and one of 2 candle-power switched from the bed. 
On the car deck, besides the lights used for ordi- 
nary illumination, a large number is fitted about 
2ft. above the deck and also overhead, in order to give 
light to the men securing the trains. At each 
stair or entrance for passengers’ use a large illuminated 
sign lantern is fitted, the lettering being in German and 
also Swedish. In all seventeen of these sign lanterns have 
been provided. Two large searchlights are fitted, one at 
the fore end of the ship and one at the aft end. These 
are operated, and the direction of the beam of light con- 
trolled, by electrical means from two control pillars, one 
on the forward bridge and one on the aft bridge. Fresh 
air, heated or cooled as required, is forced through 
galvanised iron trunks into the accommodation by three 
thermo-tanks, whilst the foul air is exhausted by a 
number of exhaust fans arranged in connection with 
exhaust ventilation trunks. The exhaust system is con- 
fined to the lavatories, galleys, pantries, and store-rooms. 
An automatic electric goods elevator, serving four decks, 
is fitted between stores, pantries, and galleys. 

To supply current for this installation, three dynamos 
are fitted, each having an output of 600 ampéres at 
65 volts. Each dynamo is direct-coupled to a compound 
engine of 65 horse-power. The electrical power is 
controlled by alarge switchboard, mounted on marble, and 
arranged so that the engineer has complete control of 
the lighting arrangements required at any hour of the 
day. In order that the engineer and captain may both 
know the speed of the main engines, a small electric 
generator is driven by chain gearing from each main 
engine shaft. Each generator (or transmitter) is con- 
nected by electric wires to two receivers, one in the 
engine-room and one on the bridge, and these indicate 
not only the speed of rotation, but also the direction in 
which the propeller is revolving. The vessel is fitted with 
steering gear forward as well as aft, to enable it to be 
navigated astern as well as ahead. When steaming ahead 
only the aft gear isin use, but when steaming astern both 
the forward and aft gear may be controlled at will from 
the aft bridge. Each steering engine is fitted with an 
electric transmitter connected to indicators on the 
bridges, which show the angle of the rudder; thus on the’ 
forward bridge there is an indicator showing the angle of 
the aft rudder, butnot of the forward rudder, while on the 
aft bridge there are two indicators, one showing the angle 
of the aft rudder, and the other showing the angle of the 
forward rudder. 

There is also fitted on board the Stone-Lloyd system of 
water-tight doors with electric indicating lamps in the chart 
room. Apparatus with two telephone receivers, also placed 
in chart room, is provided for the detection of submarine 
signals. The electric bel] system is so arranged that the 
train wiring is connected to that of the ship by a connec- 
tion at the buffers, so that passengers on the train may be 
enabled to call the ship’s stewards to attend tothem. The 








train accumulators are also similarly replenished from 
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the ship’s mains while the train is on board, and there is 
steam connection at the buffers, by which means steam 
is transmitted to the railway vehicles whilst on the car 
deck. The standard compass is fitted on a long pole at 
the height of about 28ft. above the navigating deck, so 
that it is out of the range of the effect produced by the 
cars. 

The contractors for the electrical installation were 
W. C. Martin and Co., Glasgow. The projectors and 
electric equipment were furnished by Clarke, Chapman 
and Co., Limited, Gateshead-on-Tyne, which firm also 
supplied the steam capstans and windlass. The steam 
steering gears (forward and aft) were supplied by John 
Hastie and Co.; the telemotor gear by Mactaggart, Scott 
and Co.; the compasses, &c., by Kelvin and James White, 
Limited, Glasgow; the stockless anchors by W. L. Byers 
and Co.; the thermo-tank installation by the Thermo- 
Tank Ventilation Company; the steel lifeboats by the 
Seamless Steel-Boat Company, Limited ; the boats’ davits 
by the Axel Welin Company, and the cooking ranges and 
hot press by Thomas Grieve and Co. The design of the 
furnishing and fittings for the social rooms on the pro- 
menade deck was entrusted to Messrs. Matkin and 
Speight, architects, Sunderland, and the upholstery of 
these and all the other apartments throughout the vessel 
was carried out by W. E. Harker, of Newcastle-on-Tyne. 

The steaming and other trials of the Drottning Vic- 
toria took place on the measured mile at Whitley Bay, off 
the Northumberland coast, on June 15th, and the contract 
speed was then not only easily maintained but exceeded. 
The vessel since she has been in regular service has given 
further evidence of her sea-going qualities, and there 
seems no doubt whatever that the enterprise of the 
Swedish Government and the great skill and experience 
which has been brought to bear upon the construction of 
the Drottning Victoria by Swan, Hunter and Wigham 
Richardson, Limited, will be rewarded with the fullest 
measure of success. 

At the official trials held last month Mr. F. W. S. 
Pegelow, the director-general of the Swedish State Rail- 
ways, took the opportunity to express the indebtedness 
of his department to Swan, Hunter and Wigham 
Richardson, Limited, for the attention and excellent 
workmanship bestowed upon the vessel; and upon the 
occasion of the opening run from Sassnitz to Trelleborg 
this month the King of Sweden personally conferred 
upon Mr. J. Denham Christie the Order of the Wasa as 
a token of his appreciation of the conspicuous part which 
Mr. Christie, as a director of Swan, Hunter and Wigham 
Richardson, Limited, had taken in the construction of the 
train ferry. 

The Drottning Victoria is under the charge of Captain 
C. E. Ljungberg, of Trelleborg. She was built from designs 
prepared on behalf of the Swedish Government by Mr. 
William Hok, of Stockholm, a naval architect whose name 
is equally familiar in this country as on the Continent. 








SHIPBUILDING NOTES. 


A MEASURE of some importance to shipyard workers has 
recently been put in operation on the Clyde, and is now pro- 
posed to be introduced in the North-East Coast yards. We 
refer to the ‘‘ discharge-note ’’ system, under which a work- 
man when he leaves or is discharged from his employment 
will be supplied with a discharge-note certifying that he has 
finished his contract and returned his tools to the store. 
Upon entering new employment he will be required to produce 
this note, which will be signed by the employer he has left. 
This, of course, is @ common enough business arrangement, 
not unknown in other industries, and no excuse need be made 
for reference to it in this place, since, if the system fulfils the 
expectations of those who have initiated it, there will result a 
better organisation of shipyard labour. It need hardly be 
pointed out, too, that the new system is an eminently sensible 
one in this respect, that it is open and above-board, and 
is calculated to allay instead of arousing suspicion in the 
worker’s mind. 








AT the time of writing, the summer holiday on the lower 
reaches of the Clyde has ended, and that on the upper 
reaches is in full swing. Some firms are this year making a 
special effort to secure a punctual re-start, and to effect this 
they have intimated that work will be resumed on the Tues- 
day instead of the Monday, and that failure to start then will 
be regarded as synonymous with leaving the firm’s employ- 
ment, It is, indeed, regrettable that so much expense 
should be incurred year after year by shipbuilders in respect 
of these futile re-starts. In this connection, we have heard 
of a scheme adopted with success by a large Clydeside engi- 
neering firm. The New Year holiday was contracted toa day 
or two and the summer holiday correspondingly extended. 
This was found to work well, both from the point of view of 
employers and employed. 





TWO cases of shipping sales have recently created consider- 
able interest, as throwing some light on the depreciation to 
which ships of a special class are liable. The first of these is 
the case of the Heliopolis and Cairo vessels built by the Fair- 
field Company for the Egyptian Mail Steamship Company. 
They were turbine, shelter-deck passenger steamers of a very 
high class indeed, designed for Mediterranean service, of 
dimensions 525ft. by 60ft. by 30ft., and steaming over 
20 knots. It will be obvious that vessels such as these are 
not suited for any and every kind of passenger trade, and 
therefore no surprise was felt at the difficulty experienced in 
disposing of them. As stated above, however, they have now 
been sold. The other case is that of the much-discussed 
Thames steamers. The figures here are sufficiently signifi- 
cant, the price paid for the remaining fourteen vessels of the 
fleet being £5500. 





ON the North-East Coast there is not much improvement 
to report in the general shipbuilding outlook. In the New- 
castle district, the Walker yard of Messrs. Armstrong, Whit- 
worth and Co. has had its share of the prevailing depression, 
but the two cargo vessels recently booked by the firm will in- 
troduce a welcome change. At Messrs. Palmer’s work is 


proceeding on the new battleship Hercules, which is being 
built in the berth formerly occupied by the Lord Nelson, the 
firm’s last contribution to the Navy. Mention of Messrs. 
Palmer’s reminds us that the newly appointed manager— 
Mr. A. B. Gowan—bas just been presented with a handsome 
testimonial from his former colleagues at the London and 
Glasgow yard. 





IN other parts of the district the most considerable orders 
that have recently been placed are the two cargo steamers 
secured by Messrs. Craig, Taylor and Co. on the Tees, and the 
three vessels placed by Sir Alfred Jones with Messrs. Irvine’s 
Shipbuilding and Dry Docks Company. The contracts were 
intimated by Sir Christopher Furness at the launch of the 
Shenga, built for Elder, Dempster and Co. by his firm. Sir 
Christopher took occasion to allude to the serious depression 
in shipbuilding and shipowning now prevalent, and made a 
remarkable statement to the effect that fully 50 per cent. of 
British shipbuilding berths were vacant at the present time. 





CONSEQUENT upon the very successful work done at the 
Sewri-Mazagon Reclamation, Bombay, by the suction cutter 
dredgers Jinga and Kalu, the builders of these dredgers, Wm. 
Simons and Co., Limited, Renfrew, have applied for Letters 
Patent for a suction hopper cutter dredger, fitted with a 
suction pipe and cutter. This new design of vessel is called 
the ‘‘ Simons ’’ dredger, and incorporates a number of special 
features, all of which have been protected. It is claimed for 
this vessel with its special fittings, that she will in most 
cases do the same duty as a dredger fitted with a bucket 
ladder and chain of buckets. Having neither upper nor lower 
tumblers, buckets, links, nor pins, the ‘‘ Simons’’ dredger 
has not so many wearing parts as bucket dredgers, and it is 
therefore confidently anticipated that this newtype of dredger 
will be much less costly in maintenance and repairs. Economy 
in working is naturally of the greatest moment, not only to 
contractors carrying out large projects, but also to harbour 
authorities who have to meet the exigencies for deep water 
and other requirements in their harbours and channels to 
suit the dimensions, and especially draught of water, of the 
many large vessels built and building. In addition to 
dredging a channel, the vessel can carry the material dredged 
to some other point where ground requires to be reclaimed, 
and can then lift the material out of its hopper and deposit 
it on the shore or over a quay wall; or the material can be 
discharged through the doors in the bottom of the dredger. 








EXPLOSIVES. 


THE annual report of his Majesty’s Inspectors of Explosives 
for the year 1908 has just been issued. From the perusal of 
Part VIII., which has reference to accidents in this country, 
we notice that the number of accidents by fire or explosion of 
which the department had cognisance during the year was 
392, causing, so far as is known, 44 deaths, and injuring 402 
persons. The total number of accidents shows a decrease, 
viz., 392, against 414, and is above the average 347 for the 
last ten years, and is also above the average 374 of the last 
eight years. The number of deaths from accidents is less 
than in 1907, viz., 44, against 63, and is less than the 
decennial average 53'3. The number of persons injured last 
year was 402, as against 422 in 1907, and is considerably 
above the decennial average 366°4. It is also above the 
average 395 of the last eight years. The instructions 
issued in 1900 under which H.M. Inspectors of Mines now 
report all accidents in the use of explosives, irrespective of 
the nature of the explosive involved, necessarily have the 
effect of making the figures larger than they had been before 
1901, and make them appear disproportionate to those of 
former years. 

It is to be noted that over 92 per cent, of the accidents, 
causing death or personal injury, occurred in the use of 
explosives under miscellaneous conditions to which the 
controlling provisions of the Act do notapply, and that such 
accidents caused 39 out of the 44 deaths, and 369 out of the 
402 cases of injury; this leaves a balance of 27 accidents 
causing 5 deaths and injuring 33 persons in manufacture, 
storage, and transport, these being the conditions to which 
the Act does apply. The result in the number of persons 
killed is three less compared with the previous year, viz., 5, 
and the number of persons injured shows an increase 28 to 
33. The number of such accidents is the same as in 1907, 
viz., 27. 

The accidents in factories for explosives numbered 57, which 
is above the average—53°8—for the last ten years. The 
number of deaths in manufacture was three. The annual 
average of deaths for the decade now stands at 7. There 
were five ignitions of ballisite during the operation of rolling, 
but in only one case did a work person sustain injury. It is 
noteworthy that all these ignitions took place in the same 
factory and within a short time of one another. There were 
two accidents in connection with the manufacture of cordite, 
neither of which was attended with personalinjury. One 
was due to the ignition of a shell which was being rolled. 
The other occurred at Cliffe on April 1st, when a cordite 
stove built on the cellular system became ignited. The 
contents of nine compartments were destroyed. The actual 
cause of the fire could not be conclusively determined, but it 
appeared probable that it was due to the ignition of a piece of 
cordite which had fallen on to the gauze over a steam pipe. 
The steam pressure at the stoves was about 601b. per square 
inch, giving rise to a temperature of about 300deg. Fah. 
One accident occurred during the manufacture of dynamite 
cartridges. While two girls were filling cartridges with 
‘‘dynamite pumps ’’ an explosion occurred. There is little 
doubt, the report states, that the kieselguhr in this dynamite 
contained large pieces of quartz, in some cases one-tenth of an 
inch across, ard the explosion was probably due to one of 
these pieces being jammed between the plunger and the 
socket. Another accident, which like that just referred 
to, forms the subject of a special report, occurred at Roslin 
during the conveyance within the factory area of a 501b, box 
of gelignite. It was thought to be due to the faulty con- 
struction of the 5lb. inner packages. An experimental 
nitro-compound was being pressed in a cordite press when an 
explosion occurred. The ignition, it is stated, was probably 
due to the use of a washer in the press which was high to 
gauge. Ten accidents occurred in connection with the manu- 
facture of detonators. Eight of these, all of which occurred 





injury. The excellence of the arrangements at this factory 
for the protection of the workpeople from injury was again 
demonstrated. 

Of the other accidents one occurred at Faversham during 
the operation of a hand-sieving, by which two persons were 
injured, and the other occurred at Chesterfield, by which 
four persons were injured. In the former case, while a 
workman was sieving by hand 100 pressed No. 6 detonators 
in a hair sieve over water in order to remove any loose com- 
position, an explosion occurred, and was communicated to 100 
unpressed detonators in a jig on the pressing machine. The 
second lot was about 5ft. distant from the first lot of 
detonators and in the same compartment of the hut. No 
other explosive was present. The foreman had just entered 
the compartment, and he and the workman were both 
injured. The cause of the accident, the report states, was 
probably that a small portion of dry composition adhered to 
a capsule, or to the hair mesh of the sieve, and was detonated 
by the friction set up in the sieving. In the case of the 
other accident one of the workwomen was pulling a jammed 
fuse out of a detonator when an explosion occurred, and was 
communicated to 122 detonators on the table in front of her, 
The report states that the accident was probably due toa 
streak of composition in the interior of the capsule of the 
detonator, and the friction caused in pulling out the fuse. 

Nine accidents occurred in firework factories, but only one 
of these calls for special comment. In this instance some 
packages of self-igniting aluminium torches were lying 
unloaded from a van when the case ignited spontaneously, 
The authorised composition of aluminium torches does not 
admit of the use of an igniting tip. ‘These are some of the 
most interesting accidents which occurred in factories. The 
number of accidents which occurred during the year in keep- 
ing explosives is given as 5, against 10 in 1907. In one case 
a youth of sixteen was making chemical experiments in his 
father’s house at Weymouth, when an explosion occurred, 
blowing off his left hand, and inflicting serious injuries from 
which he died in a fewminutes. There were no accidents during 
conveyance outside factories throughout the year. Thenumber 
of accidents grouped under the heading ‘‘ Uses and Miscel- 
laneous ’’ is less than that for 1907, viz., 330, against 360. 
By these accidents 39 persons were killed aud 369 injured, as 
compared with 55 killed and 394 injured in 1907. 








MANSFIELD WATER SUPPLY. 


ON Wednesday, last week, the formal opening ceremony took 
place of the new waterworks recently constructed by the 
Corporation of Mansfield for the supply of the borough and 
the adjoining districts supplied by them under agreements. 
The town has hitherto been supplied by the Rainworth 
pumping station, erected about thirteen years ago, but the 
growth of the town in consequence of the development of 
collieries in the district has been so rapid that a further 
supply from another watershed became imperative, and an 
Act was obtained by the Corporation in 1905, and a well 
sunk in the new red sandstone at Clipstone, about 5 miles 
north-east of Mansfield. 

The new works are designed for a similar duty to that of 

those at Rainworth, namely, 750,000 gallons per day. The 
contract for the well specified that it should be sunk to the 
depth of 150ft., and headings driven from the bottom, but 
water was obtained so freely that it was unnecessary to carry 
the well to the full depth or drive the whole of the headings 
provided before the test quantity-of 1,680,000 gallons per day 
was continuously pumped. Borings were also put down 
further to increase the yield, so that the designed quantity 
might be maintained after many years of continual pumping. 
When the well had been proved to the satisfaction of the 
corporation’s consulting engineer, Mr. F. Walter Hodson, 
M. Inst. C.E., the erection of the permanent works was pro- 
ceeded with. The pumping station is a compact and sub- 
stantially built block placed immediately over the well, 
comprising engine-house, 38ft. by 28ft., boiler-house, coal 
store, fitting shop, and store. The fitting shop communicates 
with the engine-room, and is provided with lathe drill and 
other tools for maintaining the machinery in first-class con- 
dition, and effecting all ordinary repairs. The engine driving 
the tools also drives the dynamo for the electric lighting of 
the pumping station. A pair of cottages have been erected on 
the site for the accommodation of the engine-drivers. The 
pumping main, 15in. diameter and 5 miles long, is connected 
to the existing gravitation main from the reservoir, so that 
water is pumped direct from Clipstone to the town, any 
excess over the consumption for the time being passing direct 
into the reservoir. 
The pumping machinery consists of two duplicate sets of 
compound surface-condensing steam engines, each driving 
through gearing a set of treble-barrel deep well pumps of the 
stand-pipe type, and has been manufactured by Tangyes 
Limited, of Birmingham. Each set is capable of pumping 
40,000 gallons per hour a total height of 468ft. to the reser- 
voir. The steam cylinders are 12in. and 2lin. diameter, 
with the stroke of 24in., the steam pressure being 125 1b. 
per square inch. A pair of steel Lancashire boilers are 
installed, and a 4-ton overhead traveller fixed in the engine- 
house. The pumping station is connected by telephone with 
the offices at Mansfield, and also with the Rainworth works, 
and an apparatus is provided for showing a continual record 
of the water level in the reservoir, and also in the well, and 
a Venturi meter fixed to check the pumping and assist in 
prevention of waste. The total cost of the works, including 
land, will, we understand, be under £30,000. 











ENGINEERS AND SMOKE ABATEMENT APPLIANCES.—On Saturday 
afternoon (17th inst.) about thirty members of the Rochdale and 
District Motive Power Mutual Improvement Society visited the 
works of Ed. Bennis and Co., Limited, Little Hulton, Bolton. 
They were conducted through the shops by Mr: A. W. Bennis, 
and shown the different branches of coal and labour-saving 
apparatus in their various stages of manufacture. Amongst the 
objects of attention were the Bennis machine-stoker, fitted with 
nataral draught furnace, the same apparatus fitted with self- 
cleaning compressed air furnace, the firm’s improved smokeless 
chain grate stoker, various elevating and conveying plants in 
course of erection, and the moulding appliances installed by the 
company for the production of its own castings. Other apparatus 
inspected were the new balanced shovel arm, and also the 
improved 1909 model high-duty smokeless and gritless coking 
stoker fitted with a self-cleaning compressed air furnace, 








in the factory at Polmont, were unattended with personal 
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RAILWAY MATTERS. 


la From a report of comparative tests made by an 
American trunk line on the new ferro-titanium steel rails and 
those of the Bessemer type it is noted that the wear on the former 
showed 1.451b, per yard, as against 4,181lb. per yard on the latter, 
which is nearly 300 per cent. in favour of the new alloy steel. 


Tue Earl of Scarborough, presiding at the ordinary 
meeting of the Niger Company, Limited, said the Baro-Kano 
jtailway had been pushed on with extraordinary rapidity. Over 
100 miles of rails had heen laid, and it was expected that the 
remaining 300 miles to Kano would reach completion during 1911. 


Tar electrified portion of the Brighton Railway between 
Peckham Rye and Victoria Stations will, it is understood, be 
opened early next month, and it is expected that the full service 
between Victoria and London Bridge will be in operation by 
October Ist. Naturally, fares on this section will be revised to 
take advantage of the new system of working. 


Two American railway engineers have just completed 
a journey from Edmonton to Prince Rupert over the proposed 
route of the Grand Trunk Pacific. Mr. Parker, the former chief 
engineer of the Rock Island system, one of the travellers, was 
greatly pleased with the route selected. He says that easy grades 
have been secured, so that the company will be able to work the 
mountain section at a comparatively low cost. 


GOVERNMENT surveyors are engaged in carrying out a 
survey for a tunnel which is to be pierced through the cliffs, 
giving Dover Naval Harbour access by rail from the eastward, 
which it does not now possess. This would bring the dockyard 
centres of Chatham and Sheerness and the Kentish garrison into 
close touch with the Navy at Dover. The tunnel would be very 
valuable for sending ammunition and stores direct to the fleet. 


An order for two goods locomotives, to be employed on 
main line work, has been placed by the New York, New Haven, 
and Hartford Railroad Company. One of these locomotives is to 
be equipped with side rods, and the other is to be of the geared 
type. It is understood, states the Hlectrical Engineer, that tests 
will be made with these locomotives to determine the relative per- 
formance of electric and steam locomotives for goods service and 
the relative advantages of the two types of locomotives which are 
to be employed. 

Tare Grand Trunk Pacific Railway (Canada) has com- 
menced a novel undertaking whereby a record of the growth of 
the West so far as the railway is a factor in its growth will be kept. 
The official photographers of the company have begun to work on 
the plan of the company, and towns along tho line will be photo- 
graphed, each photograph being duplicated yearly, so that a 
continuous record may be obtained and kept of each individual 
town from the time it sprung up throughout the period of its 
growth. ‘The record kept is expected to be of invaluable im- 
portance in years to come. 


Tue North-Eastern Railway, like its other two partners 
in the East Coast route, still believes in the efficiency of the 
Atlantic type of express locomotive. Some ten more of these are 
about to be built to haul the heavy East Coast expresses between 
York and Edinburgh. They will have coupled wheels of 6ft. 10in. 
diameter, bogie wheels of 3ft. 74in , and trailing wheels of 4ft. 


diameter. The wheel base will be 28ft. in length and the 
cylinders 20in. by 28in., and piston valves will be used. The 
boiler will have a total heating surface of 2455 square feet. The 


weight of the engine in working order will be 72 tons and the 
tender 434 tons, with a capacity for 4125 gallons of water and five 
tons of coal. 


Tue Pennsylvania Railway is planning to set out more 
than1,000,000trees. This will makea total of 3,430,000 trees planted 
in the last three years to provide for some of the company’s future 
requirements in timber and sleepers. This constitutes the largest 
forestry plan yet undertaken by any private corporation. Hereto- 
fore, the company’s forestry operations have been confined to a 
limited area between Philadelphia and Altoona. This year, how- 
ever, 65,000 trees are being set out 01 tracts of land near Metuchen 
and New Brunswick, N.J. In addition, there are to be planted 
within the next month 207,000 trees near Conewago, Pa., 186,000 
in the vicinity of Van Dyke, 344,000 at Lewistown Junction, 7000 
at Pomeroy, and 205,000 at Denholm. 


Tue following information is from the report by 
H.M. Consul at Helsingfors—Mr. C, J. Cooke—on the trade of 
Finland in 1908, which will shortly be issued :—‘‘ For new railway 
‘ines a sum of about £380,000 has been granted. It is proposed 
to build a line through Vichtis to Higfors, forming a continuation 
of the projected line from Sockenbacka, near Helsingfors, 
to Nurmijiirvi, north-west of Helsingfors. So far the pro- 
ject has reached the preparatorv stage only, there being 
many difficulties in the way. The Finnish Senate have decided 
that a railway should be built from Seiniijoki station to 
Kristinestad and Kaskii, but the course of the line is not fixed 
yet. The line would begin at Seiniijoki, and run along the Kyri 
River to the village of Periilii, where it would fork off into two 
branches, 


Tue railway from the Pireus to the Turkish frontier 
(246 miles) may be said to be practically completed, the section 
from Bralo to Larissa having been opened to traffic since October 
last, and trains now run in twelve hours from Athens to Larissa. 
The construction of the final section of 28 miles to the frontier is 
in an advanced state. There remains, then, in order to release 
Greece from the isolation which she is the last of European States 
to suffer, but 70 miles between the frontier and the nearest station 
on the Ottoman railway system. There appears no indication, 
however, of any disposition on the part of the Ottoman Govern- 
ment to facilitate the construction uf the junction line, and it will 
be regrettable if the reformed Government of Turkey continues to 
oppose a project so evidently appertaining to an era of civilisation 
and progress, 


On December 12th, 1908, states a consular report, the 
new Mexican Central Railway line from Guadalajara to the sea 
port and harbour of Manzanillo, vi# Colima, was formally declared 
open for traffic by the President of the Republic, General Porfirio 
Diaz, although trains have been running regularly since Novem- 
ber 2nd. The opening of this new line, built at a heavy cost, and 
the completion of which has been delayed time after time by 
disastrous floods, marks the commencement of a new era in the 
history of Mexico. The entire Pacific coast, one of the richest 
districts of Mexico, has hitherto been neglected, undeveloped, and 
— known to the civilised world owing to its remoteness 
and difficulty of access. With the new railway, Colima, which is 
the largest city on the Pacific coast, is brought within 24 hours of 
the city of Mexico. 


Reryrorcep concrete telegraph poles have now been in 
use on the Pennsylvania Lines West for two years, and while 
erected in only a few places, are reported to be giving satisfaction 
where sufficient time for observation has elapsed. The first poles 
of this description, erected near Maples, Ind., were built after an 
elaborate series of experiments on both wooden and reinforced 
concrete poles, which were described by Mr. Robert A. Cummings 
at the 1907 meeting of the American Society for Testing Materials. 
These poles are still in service, and though they were within the 
belt of influence of the severe sleet storm of February 15th of this 
year, none of them showed any signs of failure. The latest instal- 
lations are those near Crestline, 0., and through the town of New 
Brighton, Pa. The poles are 30ft. long, 14in. in diameter at the 
bottom and 6in. at the top, and at present carry one cross-arm, 
accommodating eight wires, 





NOTES AND MEMORANDA. 


In 1907 the United States produced 166,000,000 barrels 
of oil, and in 1908, according to unofficial estimates, the total was 
in excess of that amount. The United States produces 63.12 per 
cent. of the entire oil production of the world. 


ALUMINIUM paint is made by blowing air or gas through 
molten aluminium while it is setting and at the same time stirring 
violently. This forms a spongy or granulated metal that is easily 
pulverised. The powdered metal is sized and polished. 


THERE were 32 dredges at work in New South Wales 
at the close of 1908, in the recovery of tin ore, or stream tin ; 
three being bucket dredges and 29 pump dredges. The quantity 
of stream tin saved during the year was 1562 tons, of £126,480 
estimated value. 


A RUST-PREVENTING coating for iron, used by a German 
manufacturing company, consists in coating iron and steelware 
first with lead, then electrolytically with zinc, and finally heating 
this coating, so as to obtain an alloy of the two metals which has 
the same potential as zinc. 


A NEW pyrometer for the measurement of high tem- 
peratures, known as the Féry spiral pyrometer, has been brought 
out recently. The new instrument is simple in principle and con- 
struction. Instead of the heat rays being concentrated on a 
thermo-electric couple, as in earlier instruments, they are focussed 
on a small bi-metallic strip made of two metals rolled into the 
form of a spiral, which unrolls when heated, owing to a difference 
in their coefficients of expansion. 


An interesting experiment to determine whether the 
strength of iron and steel was affected by magnetism was carried 
out at the Technical Institute of Belfast with the following 
reported result :—Bars of mild steel and wrought iron 8in. long by 
in. to lin. in diameter were used, part of which were magnetised 
by being saturated in a solenoid. When tested, the elongation of 
the magnetised parts decreased 3 to 16 per cent., and the average 
breaking load seemed to be increased. 


THE mica produced in the United States during 1908 
amounted to 972,964 lb. of sheet mica and 2417 short tons of scrap 
mica, with a total value of £53,585. In 1907 the production of 
sheet mica was 1,060,182 1b., of scrap mica 3025 tons, and the total 
value was £78,422. The average price of sheet mica in the United 
States during 1908 was 24.1 cents per lb., as compared with 
33 cents in 1907. North Carolina is the largest producer, supply- 
ing in 1908 599,2341b, of sheet mica and 1208 short tons of scrap 
mica, 


THERE are in the United States over 250 makers of 
automobiles, and this number does not include makers of com- 
mercial motor vehicles and trucks. In short, it refers to makers 
of cars primarily for pleasure purposes. Upward of 100,000 
workpeople are directly engaged in these factories, and not less 
than 4000 allied industries and works are more or less dependent 
upon the motor-car industry. Truly this is remarkable growth, 
and if, by reason of its years, this is still an ‘‘infant industry,” all 
must admit that it looks like a thriving infant. 


A rEporT on the resistance of rivets is presented by 
M. Ch. Fremont to the Bulletin de la Société d’ Encouragement for 
April. It is pointed out that the resistance of riveted plates to 
statical forces or shocks should be borne as much as possible by the 
adhesion of the plates, and as little as possible by shearing of the 
rivets themselves, and the author emphasises the necessity of 
standardising the heads of rivets and of regulating the maximum 
temperature during the process of heating, so as not to destroy 
the elastic qualities of the rivet. The increased efficiency obtained 
by the application of continued pressure during the riveting is 
also mentioned. 


A MONOPLANE of a new type, designed by Mr. John 
Neale and housed in a shed on the Aéronautical Society’s ground 
at Dagenham, has been recently completed. The machine consists 
of a triangular girder of spruce stayed with steel piano wire. 
At the front end, in solid wooden supports, is the engine, of 
12 horse-power. At the extreme front of the machine is the 
6ft. 6in. wooden propeller, geared to the engine to revolve once to 
every three revolutions of the latter. The main plane is 18ft. 
across by 5ft.in width. At each end of the plane are vertical 
wooden fins to ‘“‘hold” the air, and, slightly to the rear, at each 
extremity are disposed ‘‘ flaps” for steering and equilibrating. 
The tail consists of two superposed planes with a vertical rudder 
behind. 


ConsIDERABLE finds of asbestos have been made in the 
Urenberg district, covering large areas and of great body and fine 
quality. The discovery refers to two places named Peyan-Tchin 
and Ak-Zigit respectively, the area of the latter asbestiferousground 
being estimated at 48 square versts. ‘T'he deposits are found in the 
form of large strata of serpentine )ying amongst silicious schist and 
porphyry. The strata are intersected by many veins of serpentine 
which contains the asbestos. These veins in many cases rise right 
to the surface, and where the ground is stony and there is no soil 
on the top they are quite visible. The veins extend to various 
lengths, varying from 350ft. to 1400ft. and even 2100ft., and it has 
been found that at that depth the mineral does not change in form 
and that the quality ratherimproves. The fibre taken singly seems 
to be quite white, but in the bulk the colour is olive green. It is 
beautifully soft and wooliy, The land on which the discovery has 
been made is in the Orsk district. 


Ir may be affirmed, states a consular report, that the 
State of Siio Paulo has been the cradle of the utilisation of 
hydraulic power in Brazil for generating electricity. That at 
present, however, turned to account is but insignificant in com- 
parison with the immense undeveloped resources which the State 
possesses in the numerous large waterfal!s, mostly State property, 
and to a large extent still unexplored. The principal hydro- 
electric installations constructed in the State are that of the Siio 
Paulo Tramway, Light, and Power at Parnahyba, with a capacity 
of 8000 horse-power, and those of various other companies, viz. :— 
Jundiahy, generating 1000 kilowatts ; Sorocaba, 1000 kilowatts ; Rio 
Claro, 580 kilowatts ; Mococa, 500 kilowatts ; Piracicaba, 450 kilo- 
watts. Theimportant hydro-electricstation in course of construction 
by the Santos Dock Company at the Itatinga Falls, near to Santos, 
which should be completed in a year’s time, will transform and 
transmit electric energy of 3000 kilowatts, which will be used in 
the working of the cranes on the quay at Santos and the supply of 
light and power to that city. 


“Wirn the advent of the airship and aéroplane as 
practical machines,” states a contemporary, ‘‘there arises the 
enormous possibility of their being used for illegal purposes, namely, 
smuggling. Within the next year or two the science of aviation 
is certain to grow to an extraordinary extent, and then we shall 
behold a gradual revival of the old smuggling days, only by air 
instead of by sea. According to reports, a privately owned airship 
recently started from its hiding place somewhere in the south of 
England and calmly journeyed to Ireland in cone night, encamped 
during the day within a few miles of a large town, and returned to 
its home the following night without being discovered. Now, if 
that is true, continues our contemporary, how simple it would have 
been for the owner of that airship, had be so desired, to have done 
a little smuggling of illicitly-distilled whisky. And so airships in 
their present embryonic state are in reality an unknown danger to 
the Customs, for who knows that there are not other secret airships 
in construction in this country and abroad? How the possible 
evil is to be encountered is a problem which the authorities should 
consider at once.” 





MISCELLANEA. 


Tue sixth German Dreadnought, the Ersatz Olden- 
burg, will be launched at W:lhelmshaven in the middle of 
September. 


Tue next international congress of mining and metal- 
lurgy is to be held in June, 1910, at Diisseldorf. The last Congress 
was in 1905, and the place of meeting Litge. 


A consvuLaR report dealing with the trade of Japan 
states that machinery is one of the very few items which not only 
shows a substantial increase over the 1907 figures, but which 
establishes an easy record as regards all previous years. 


ExLaporaTE provision has been made at Portishead for 
the importation and storage of motor spirit. This is a new 
enterprise developed at Bristol docks, which are to serve as a 
centre for the distribution of supplies to the West of England, 
the Midlands, and South Wales. 


Tue difficult navigation in the Sound in the winter 
season, on account of the ice, not only in the traffic with Copen- 
hagen, but in the passage through, to and from the Baltic, has 
given rise to the idea of making a deep-water harbour north of 
Elsinore, at the entrance to the Sound. 


Tue first steel steamship ever built in the maritime 
provinces of Canada is under construction at Yarmouth, Nova 
Scotia. A great development is expected in this industry, which, 
in the days of wooden vessels, was such an important factor in 
the prosperity of the provinces bordering on the Atlantic Coast. 


THE new graving dock which the Clyde Trustees 
propose to construct at Renfrew is, states a contemporary, hardly 
likely to commend itself favourably to the Admiralty, owing to 
its situation so far up the river, with its restricted width and 
depth, which would prove a stumbling-block to its use by such 
Dreadnoughts as might reach the Clyde in a damaged state under 
abnormal draught conditions—the very contingency which has to 
be provided against, and which a floating dock appears to be best 
suited to cope with. 


A MATTER of great importance for Leipzig, states a 
consular report, is the building of a canal, which will give the 
town a direct waterway to the sea, and will thus facilitate 
commerce with foreign countries, and not least with the United 
Kingdom. The scheme has developed considerably in the year 
1908, after careful preparatory consideration extending over 
thirty years. Shortly before Christmas a Leipzig company, the 
Leipzig Canal Company, Limited, was formed to provide capital 
for the initial and technical expenses of a connection between 
Leipzig and the river Saale. 


Tae Carnarvonshire County Council have passed the 
following resolution :—‘‘ That the attention of the Chancellor of 
the Exchequer be called to the unfairness of imposing a tax on 
petrol when used for commercial purposes, when steam motor 
lorries are not subject to any tax or duty, and that, whereas soft- 
tired motor cars have to pay a carriage duty varying at present 
with the weight, and next year with the horse-power, of the car, 
and traction engines are subject to an annual licence of £10, 
heavy motor cars, which do an incalculable amount of damage to 
the roads, are exempt from all impositions of the kind.” 


Ow1ne to the extreme lightness of the hull plating of 
torpedo craft, it has been found necessary strictly to carry out the 
‘* drill testing ” of the bottom plating of these vessels periodically, 
in order to check deterioration and ensure their being maintained, 
as regards the hulls, in a state of efficiency. Postponement of 
these important tests having recently led to the development of 
weakness in certain cases, with consequent leakage, thus necessi- 
tating special docking, orders have been issued that in future the 
instructions governing the tests are to be strictly adhered to, 
advantage being taken to carry out the drill tests while the vessel 
is in dock for her regular overhaul of the underwater fittings. 


As the result of several representative meetings of 
electrical engineers held recently, it was considered advisable to 
form a South African Institute of Electrical Engineers, and ata 
largely attended meeting, held on the 12th inst. at the Grand 
National Hotel, Johannesburg, the Institute was duly founded, 
and draft rules approved. A provisional committee was elected 
to act as the council until the first general meeting of members, 
when the officers and council will be elected. All those joining 
the Institute prior to July 7th. 1909, will be considered foundation 
members. It is hoped that the hearty co-operation of the 
electrical engineers of South Africa will be given to this new 
society. 

Reptyine to Mr. Arthur Lee, in Parliament, recently, 
Mr. McKenna said that neither the submarine Cll nor C17 
carried the new safety helmets for enabling the crew to escape in 
the event of the vessel foundering. These life-saving helmets 
were a new invention, of which it had not been possible to obtain 
supplies sufficient to equip all submarine vessels. Delivery of the 
whole quantity ordered wouid not be completed until November 
next, but supplies were being distributed to submarines as the 
deliveries were received. The air traps required to enable the 
helmets to be used had been fitted to C17, and were to have been 
fitted to C11 at the first opportunity of the boat being in dock- 
yard hands. 


Tue work of building the engines for submarine C 19 
in the engineering factory of the dockyard has been completed, 
and they were recently subjected to a very severe test. No 
difficulty was experienced in securing the requisite horse-power, 
and the machinery worked smoothly. The engines will now be 
placed in position on board the boat which is lying in dock. 
Considerable progress has also been made with the building of 
the engines for C 33 and C 34, the last pair of boats to be ordered. 
It is expected that orders will be received next month for a com- 
mencement to be made with the construction of two boats of a 
larger and improved type. The new submarines are to be fitted 
for burning oil fuel. 


Tue destroyers Bonetta and Albacore, which were 
directly purchased, have during the recent operations been sub- 
jected toa thorough test of their steaming and sea-going qualities, 
with satisfactory results. These destroyers differ considerably in 
design from previous vessels of the type, and may be considered as 
a compromise between the 30-knot and River class, possessing the 
curved deck of the former and the high bow of the latter class. 
They differ, however, from both classes in having the upper strake 
of plating hollowed out to form a ‘‘flam ” bow, which gives them a 
very striking appearance, and steadies the vessel when pitching. 
The stern section of the Bonetta and Albacore is almost identical 
with that of the Scout class. They are now being prepared for 
receiving their gun and torpedo armament. 


In the House of Commons recently, Captain Craig 
asked the First Lord of the Admiralty whether the Great Central 
Railway Company had at any time offered to construct a dry 
dock on the East Coast at Immingham, capable of accommodating 
a battleship of the Dreadnought class, for a yearly subsidy or for 
the difference in price between such a dock and one satisfying 
commercial requirements ; if so, when was such an offer made ; 
and had it been accepted by the Admiralty? Mr. McKenna said 
that an offer had been received from a company in close connec- 
tion with the Great Central Company to construct a dry dock for 
a yearly subsidy. It was made last month, and was declined, as 
the subsidy was so high as to be prohibitive. Mr. Renwick (U., 
Newcastle-on-Tyne) asked if negotiations were still going on, Mr. 
McKenna said that he could not answer that question. 
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COATING COPPER WITH LEAD. 
Str,—I shall be much obliged to any reader who can tell me how to 


coat plates of thin copper, about 8ia. square, with lead on one side. I can 

tin these plates easily enough, but I cannot lead them. I have tried resin, 

= spirit, sal-ammoniac, without success. CupRuUM. 
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The Coal Trade Situation. 


THE best that can be said about the Scottish coal 
trade disputeat themoment of writing is that negotia- 
tions between the Miners’ Union and the coalowners, 
under the auspices of the Board of Trade, have not 
been broken off. But the prospects of a peaceful 
settlement are less bright than they were a week 
ago. As a result of last Thursday’s conference 
the Scottish coalowners agreed to suspend the 
notice of a 124 per cent. reduction of wages, which 
was to become operative on 26th inst., for a week, 
and, in the meantime, negotiation was to proceed 
upon a reference as to the “ conditions”’ which 
“ought fairly to be attached to the recognition 
of a new minimum, both as regards the limits 
and the rates of variation of wages above the 
minimum, and the procedure by which changes of 
wages should be regulated.’’ On Friday, in London, 
and again on Tuesday, in Glasgow, the terms of 
this reference were discussed. No settlement was 
arrived at, and another joint conference is to be 
held in London to-day, Thursday. Possibly the 
threatened conflict may even yet be avoided, but 
the attitude—we may almost say the temper— 
displayed by the miners’ leaders on Tuesday, both 
in conference and in conversation after the con- 
ference, renders the hope of avoiding rupture 
somewhat meagre. We may still hope that a 
strike, and all that that implies in financial 
loss and human suffering, will be averted; but 
frankly, we view the prospect with grave mis- 
giving. Even if the Scottish dispute—the merits 
of which we discussed on 16th and 23rd inst.— 
is settled peacefully, the question of a 5 per cent. 
reduction in the wages of English miners will have 
to be faced a fortnight hence. Besides this, the 
difficulties connected with the operation of the new 
Eight Hours Law are not being smoothed out 
very well, and are of such a character that in some 
districts both miners and managers are having their 
tempers sorely tried. We hear many mutterings, 
and we know that in some quarters there is a dis- 
position to welcome the prospect of a great national 
strike merely to “clear the air.” With the ques- 
tion of a new minimum wage and sliding-scale for 
Scotland; the demand of the coalowners in the 
Federated districts of England and Wales for a 
five per cent. reduction of wages; with a serious 
diminution of output in Wales and some other 
districts consequent upon the reduced working day ; 
and various other inconveniences which are being 
suffered by miners as well as owners—notably the 
interference with mealtimes and Saturday half- 
holidays—it is not too much to say that the mining 
industry was never in a more widespread state of 
unrest than at the present moment. Anything may 
happen. The whole situation is being aggravated 
by the Eight Hours Act, by the vapourings of 
untruthful Socialists, and by the existence of the 
infamous Rule 20 of the Miners’ Federation. 

Rule 20 stipulates ‘That whenever any county, 
federation or district is attacked on the wages 
question, the members connected with the Society 
shall tender notices to terminate their contracts, if 
approved of by the conference called to consider the 
advisability of such joint action being taken.” It 
is the knowledge that the great majority of the 
miners in England and Wales are prepared. to 
enforce this rule that is encouraging the leaders of 
the Scottish Miners’ Union not. only to resist the 
demand of the owners for a reduction of wages, but 





in refusing to submit the matter to arbitration. 





What justification is there for Rule 20? And 
what justification is there for its enforcement, in 
case the Scottish coalowners persist in their demand 
for a reduction? Why should there be a national 
strike, or the threat of such a strike, over a 
local wage dispute? It is a physical impos- 
sibility to work all our mines on one hard and 
inflexible principle. Not only have we widely 
varying qualities and prices of coal, but we have 
widely varying per capita outputs of coal, in the 
various districts. In one part of the country the 
output of coal, per worker employed, exceeds 
373 tons a year; in another district the per capita 
production is less than 260 tons. As with the 
natural conditions of mining, so with the matket 
value of the mineral. Roughly, the pit mouth 
price of coal in Scotland is, on the average, from 
1s. 3d. to 1s. 6d. per.ton less than in England, and 
from 3s. to 4s. per ton less than in Wales. In 
face of such facts as these we can do nothing 
but condemn the Miners’ Union for seeking 
to set local conditions at defiance. Surely the 
wages of Scottish miners might be ruled by the 
circumstances .of Scottish industry, and fixed by 
mutual bargaining and independent judgment on the 
spot by responsible persons, rather than by the 
strength of organised labour in England, manipu- 
lated by irresponsible agitators. The real object of 
this Rule 20 is the ultimate establishment of one 
uniform wage for all the miners in the country, 
regardless not merely of the abilities of the men, 
but of the natural conditions of the mines. 
Obviously, the ultimate end is as impossible as the 
immediate means are unwise. Besides, granting 
for a moment that Rule 20 was drafted with a 
practical, or legitimate, object in view—that 
the miners in one district are entitled to sup- 
port, even to the extent of a sympathetic strike, 
their comrades in another district, in accord- 
ance with the terms of the rule—what cause, we 
may ask, is there for the application of this rule 
on the present occasion? Where is there in the 
demand of the Scottish coalowners any ‘‘ attack’’ on 
the wage question? In 1904 the Scottish Miners’ 
Union was a consenting party to an agreement 
under which wages might, by sliding scale, drop to 
a minimum of 5s. 6d. per day. Allthat the owners 
have asked is that this agreement be adhered to. 
Failing this, they have offered to submit the point 
to arbitration, or to the judgment of the independent 
Chairman ofthe Coal Trade Conciliation Board. They 
have offered to support their case by documentary 
proof of market conditions, and then to abide by 
the result. Where, then, we repeat, is the 
“attack”? upon wages which justifies the enforce- 
ment of Rule 20? The machinery of the sliding 
scale was quite good enough for the Miners’ Union 
when trade was ‘“ booming” and prices rising; but 
now, in a moment of deep depression and acute 
unemployment, and when cheap coal is the cardinal 
essential of industrial recuperation, the sliding scale 
agreement which has served so well in the past is 
to be abrogated, and either the price of coal is to be 
put up permanently, or its supply is to be cut off 
temporarily. For, indeed, if the coalowners con- 
sent so to revise the “basis price” of coal, or 
the sliding scale, so as to permit of the estab- 
lishment of the 6s. minimum for which the 
miners are contending, it will be the public, and 
not the coalowners, who will inevitably be called 
upon to pay the difference between the new “‘basis’’ 
and the old one. Strike or no strike, we are about 
to pay dearly for having elevated coal-mining to the 
rank of a petted industry, and for giving a too 
attentive ear to the gospel of Socialism. 


Ever since 1842 the State has been interfering 
with working conditions in the interests of the 
miners. Much has been done—and rightly so—to 
promote safety. But in enacting the Eight Hours 
Law the State has gone too far. The granting of 
this unjustifiable concession, coupled with the 
dissemination of Socialist doctrines, is working 
mischief among the miners. That the wiser heads 
of the Miners’ Federation recognise the nature of 
the mischief may be gathered from some significant 
remarks made at Durham last Saturday. Speaking 
at a mass meeting of miners, Mr. Charles Fenwick 
said: “ It grieved him more than he could tell when 
they had men coming amongst them free from 
responsibility counselling extreme measures amongst 
men whose passions were easily inflamed, but not 
easily allayed. These men occupied a position wholly 
detached from the association, and if industrial war 
should take place, would not be there to share with 
the leaders of their association the responsibility of 
guiding it to a correct issue. He regretted more 
deeply still that these men should be listened tc.’’ 
And there is ample cause for regret. These 
Socialists come into. the big cities and tell the 
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public that the miners raise coal for a mere fraction 
of its selling price, and then they go among the 
miners and inform them that no matter what 
course they—the miners—adopt, both public and 
Parliament will support them. 


“ Lecomotive Fire-boxes. 


WE all know that the weakest part of a loco- 
motive engine is the internal fire-box, in the sense 
that it wears out quickly and costs much money for 
renewals and repairs. It is therefore not a little 
remarkable that no complete study of fire-boxes has 
ever been made. Much has been written about 
them, no doubt, but the literature of the fire-box is 
desultory and unsatisfactory. No principles of 
dimensions or form have been settled. As to 
material, there is a wide diversity of opinion, result- 
ing in an equal diversity of practice. Theory has 
been invoked, limited practice has been cited, and 
so at this moment the duration of the fire-boxes 
in any particular group of engines seems to be more 
a matter of luck than guidance. 

The internal fire-box presents itself for considera- 
tion in two aspects—first, as a chamber in which 
to burn fuel to the best advantage; secondly, as a 
chamber whose external superficies constitute 
heating surface. In so far as combustion is con- 
cerned, the proportions of the fire-box are largely 
determined by the quality and formation of the 
fuel burned. Thus, to cite extreme cases, we have 
the anthracite pea coal, which must be burned on 
a close barred grate, in a thin stratum, with a 
gentle draught; asharp draught would lift it off the 
bars and send it flying unburned up the chimney. 
Thus, grates as much as 8ft. wide and 9ft. long 
have been used. Again, in Belgium, fine bitu- 
minous slack coal is well watered until it resembles 
mud, and this is burned on grates of about the 
same dimensions. For good bituminous coal a 
grate 3ft. din. wide and 9ft. long is freely used in 
this and other countries. To get a still larger 
grate, the fire-box has been made to overhang the 
side frames, and we have in this way grates 5ft. 
wide and 6ft. long. The distance from the crown 
sheet to the grate bars is an important point, vary- 
ing with different kinds of coal. Some coals must 
be fired “thin,” some “thick.” A thick fire in a 
shallow box will usually make a great deal of smoke; 
a thin fire in a deep box will not keep steam. But 
the locomotive boiler is very accommodating, and 
unless there are outrageous defects in proportion, a 
skilful fireman will usually surmount difficulties. 
Theoretically the level of the fire bars ought to 
admit of adjustment with the character of the coal 
and the load behind the tender. In practice this 
idea could not be carried out, save, indeed, to the 
extent that grates may be altered both in level and 
width of opening to suit the coal of particular dis- 
tricts on which the engines are working for the time 
being. The difficulties met with in securing com- 
plete smokeless combustion are fairly well under- 
stood. We have no intention of discussing them 
here. It is enough to say that none of the 
refinements dictated by theory can be applied in 
practice. The regulation of the air supply can 
only be done roughly; everything depends after 
all on the coal and the fireman. The first con- 
sideration with him is to keep the safety valves 
very nearly lifting. After that he will take account 
for economy and smokelessness. 

The way in which coal is burned seems to have 
little effect on the life of a fire-box. That depends 
in the main on the performance of the outside of 
the box as heating surface. We have shown not 
long since that if the surfaces are clean, and kept 
really wet, the presence of the plate may be 
disregarded, the temperature of the plate at the 
fire side not being much greater than that of the 
water in the boiler. But the “if” involves a great 
deal, and some facts learned in practice are rather 
curious. Thus it seems to be proved that fire-boxes 
with narrow grates will last much longer than those 
with wide grates. Thereareso fewlocomotives with 
wide grates running in Great Britain, that experi- 
ence had with them is far too limited to count for 
much. In the United States it is not so. We find 
much information in a paper by Mr. Seley, read 
before the Western Railway Club not long ago. 
Mr. Seley is mechanical engineer of the Chicago, 
Rock Island and Pacific Railway. He finds that 
one of the special troubles with the wide fire- boxes 
on several roads has been the short life of the side 
sheets as compared with those of narrower boxes, 
involving a large increase in the maintenance and 
repair expenses. Discussing this paper, Mr. J. F. 
De-Voy, assistant superintendent of motive power 
of the Chicago, Milwaukee and St. Paul Railway, 


of the 4:4:2 class with narrow (42in.) fire-boxes, 
only 4 have had new door, tube, crown or side 
sheets in ten years. Of 28 engines of the same 
class with wide (66in.) fire-boxes, each had had at 
least one new sheet in seven years, and some had 
had as many as three sets of side sheets in that 
time. In one year, 140 stay bolts were applied to 
the narrow boxes as against 585 in the wide boxes. 
Of 16 freight locomotives of the 4:6:0 class built 
in 1900, and having narrow fire-boxes, all retained 
their original boxes in 1906. Of 66 locomotives 
of the same type, but with wide fire-boxes, built 
during 1901 to 1903, 14 had had new door, tube, 
crown, and side sheets in 1906. Tubes lasted nearly 
twice as long in the narrow boxes. During 14 
years there were 152 new stay bolts applied to the 
narrow boxes, as against 1127 for the wide boxes. 

At first sight it is very difficult to account for 
these rapid failures. Generaily speaking, the water 
spaces in the fire-box legs are wider with the large 
than the small box. The water is the same for all 
the engines. It is reasonable to suppose that the 
combustion is less fierce in the wide than in the 
narrow bex; indeed, to secure slower combustion is 
one of the objects had in view. So far as we can 
learn, there is small difference in the explanation 
given by various engineers. It has been argued 
that to slope the sides of a fire-box inwards over 
the fire must be a good thing, as it favours the 
absorption of heat by the water, and facilitates the 
rise of steam bubbles, instead of permitting 
them to cling to the metal. But in practice 
it is found that somehow this theory does not work, 
and it is best to make the side sheet either stand 
up straight, or, still better, incline outwards. There 
is reason to believe that although water cannot, 
if left to itself, be heated from above downward, 
save with extreme slowness, yet that a rapidly 
flowing current will freely take heat from a plate 
above it. It is known that the currents in water 
legs are very rapid. The explanation given of the 
injurious effect of sloping the plates inwards is that 
the rising current is so rapid that it interferes with 
the descending current, the result being that the 
leg is filled with foam instead of solid water, and 
the plate is overheated; whereas, when the plate 
inclines outward, the action is not so violent, and 
clashing of currents does not in effect take place. 
It may be added, we think, that deposit is far more 
likely to cling on a sheet inclined inward than 
under a sheet inclined outward. However, be the 
explanation what it may, it seems to be clear that 
the wide fire-box will not stand as well as the 
narrow box. 

Mr. Hughes, chief mechanical engineer of the 
Lancashire and Yorkshire Railway, read this week, 
during the Liverpool meeting of the Institution of 
Mechanical Engineers, a paper on the locomotives 
built at Horwich which contains a great deal of 
useful information. Nothing is said, however, con- 
cerning fire-boxes which throws any light on the 
questions we have raised. We find, however, that 
the water spaces have been made wider, as con- 
stantly advocated in our pages, with the best 
results. Mr. Hughes has not found the Hoy 
corrugated circular fire-box a success. No fewer 
than 108 large eight-coupled coal engines were built 
in 1900 with Belpaire boxes, and a further twenty- 
one with the corrugated fire-box. Particulars will 
be found in the paper itself. The point which 
claims particular attention here is that these 
furnaces became distorted, coming in, not at 
the top, but at the sides. They were set out 
again with a 200-ton hydraulic jack in the 
usual way. Up to the present it appears that fifteen 
of the boxes have been twice jacked, with an average 
mileage of 61,700. It is obvious that there is 
something exceptionally wrong here. We can cite 
the case of a large steamer, with six double-ended 
boilers, and thirty-six furnaces carrying 160lb.; 
only two furnaces have needed jacking in eighteen 
years. Mr. Hughes says that the circulation in the 
Hoy boiler is bad; but he does not say why, nor 
can we see any reason why the furnace plates should 
become short of solid water. It is, of course, true 
that the combustion is much more rapid and the 
heat intense than it is in a marine boiler. It is 
suggestive that the sides come in, tending to raise 
the crown, instead of the crown coming down. 
This seems to support the contention that the 
sides of a box should not turn in over the fire. 

Of course there are a great many factors to be 
considered, as, for example, the material of the box, 
and thetreatment which it receives. Information is 
too small to permit of any dogmatic assertion of 
opinion. Facts, however, whether they can or 
cannot be explained, must not be ignored. Those 
we have given are too consistent and too serious 
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properly. used. In this country extraordinary 
and indeed unaccountable differences are met with 
in the duration of fire-boxes. No satisfactory con- 
clusions can be drawn until facts are collected and 
compiled—a work well worth doing. 


The Treatment of Rail Steel. 


IN our Jast impression we dealt with the informa- 
tion supplied and the opinion expressed during the 
recent meeting of the American society for testing 
materials. We confined our attention, it will he 
remembered, to the breakage of steel rails; and we 
expressed the opinion that for the breakages it was 
not so much the chemical character of the metal 
or the method of its production that was respon- 
sible as the treatment which the steel received during 
the process of its conversion from the ingot into the 
rail. Papers were read, and much discussion took 
place, particularly on the treatment of the ingot. 
Much ground with which the steel manufacturer 
and the rail maker ought to be quite familiar 
was traversed over again once more. The apparent 
ignorance of men who are esteemed skilful and 
competent concerning what has been done years 
ago at this side of the Atlantic is at once 
curious and interesting. For example, let us take 
the consolidation of ingots. 

Last week we mentioned a rail which had a 
fissure in it extending from end to end, the result of 
a blow-hole in the ingot. This was but one of many 
cases cited. The question turned not on the preven- 
tion of the formation of these blow-holes in the ingot, 
but on the possibility of weldingthem upsubsequently. 
In this country a certain proportion of every ingot 
has to be cut off because it is “ piped” or otherwise 
unsound. In the whole report of the paper and 
discussion which lie before us we can find no 
reference whatever to the cutting off of the tops of 
the ingots. We, of course, do not say that it is not 
done. Indeed, we know that it is done frequently. 
But we gather that the cutting is not popular; and 
all the speakers dealt, not with the removal of 
blow-holes, but the possibility of welding them 
up. That they could be welded efficiently was 
contended by many speakers. Indeed, the point 
was brought out on behalf of the steel manu- 
facturers that the closing of blow-holes is the 
very purpose of certain methods of working, 
such as the raising of the steel to a very high 
temperature, and then cogging it with a heavy 
draught. It is contended that fissures in an ingot 
treated in this way will all be welded up, the 
occluded gas being squeezed out. On the other 
hand, itis argued with perfect soundness that if any 
scale or oxide is in the original fissure, as it cannot 
escape no welding can take place. It is not easy to 
see how oxidation can occur inside an ingot, and it 
appears to be indisputable that soundness can be 
imparted by proper treatment. One speaker 
attributed all the defects of modern rails to the 
cogging mill. Thus, forty years ago, ingocs instead 
of being cogged were treated by thé hydraulic 
squeezer, which was, if not introduced, much used. 
by the late John Haswell when locomotive super- 
intendent of the Austrian State Railway. At 
Pencoyd works a 20-ton steam hammer was used 
to reduce ingots for the rolling mill, with, it is 
said, the result that broken rails were unknown. 
But it must not be forgotten that more time was 
available. The enormous output of rails in the 
States is inimical to leisurely processes and methods 
of manufacture; and the problem is complicated by 
the necessity for speed. If, that is to say, more 
time is required to hammer an ingot than to cog 
it, it will be cogged, not forged. 

The question next comes up, can soundness in the 
ingot be obtained by fluid compression? This is a 
very, very old story with English steel manufacturers. 
Much water has run under the bridges since Whit- 
worth patented fluid compression. The contention 
was then, and is now, that no amount of compres- 
sion will get rid of occluded gas, simply because it 
cannot get out. Among the papers read was one by 
Mr. Bradley Stoughton, of New York, “On the 
Physical Quality of Steel which has been subjected 
to Compression during Solidification.’”” The con- 
clusions at which he arrived may be thus stated :— 
“Compression during solidification lessens the 
liability of steel to contain the remnants of pipes, 
blowholes, segregation and external cracks, and 
partially prevents the development of a weak struc- 
ture during crystallisation. So far as is shown by 
the tests we have been able to find, it also slightly 
increases the strength of finished steel and increases 
its toughness under impact, besides making the 
different parts of ingots more uniform in quality 
both before and after rolling. There are at least 
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with a total of three to forty presses, and at least 
three or four plants, so far as we are informed, 
with about an equal number of presses in America.” 

Professor Howe, who opened the discussion, 
confined his remarks almost entirely to the Harmet 
process, which consists, as is pretty well known, 
in the forcing up through a tapered ingot mould of 
the molten metal. This he terms a forging opera- 
tion taking place at an unusually high temperature. 
But as to what really goes on he did not pretend 
to know any more than other people—that is to 
say, nextto nothing. About all that could be said 
was derived from Harmet’s own reports, which 
showed that finished steel rolled or forged from 
compressed ingots showed an enormously high 
elastic ratio, suggesting that the steel may have 
been finished at lower temperatures than material 
from ordinary ingots with which comparisons were 
made. Similarly the impact tests give evidences of 
colder finishing of the steel from compressed ingots 
than of that from ordinary ingots. The question is 
thus raised whether the superiority indicated for the 
tluid compressed steel is not due to treatment sub- 
sequent to the compression. 

Steel makers will see that all this leaves matters 
very much where they were. It must be remem- 
bered that all compressing plant intended to deal 
with a very large output is enormously expensive, 
occupies much ground, and may cause serious delay. 
This question of cost was not forgotten, and Pro- 
fessor Dudley asked the meeting whether it was 
worth while to make better steel. It is proper to 
add that he meant that the true remedy lay not in 
making better rails, but in supporting incompetent 
rails better. In other words, by making permanent 
way better as a whole. He went on to make the 
extraordinary statement that while the question 
of rails #s a balance between the cost of 
the rail and the cost of supporting the rail, 
“No data as to methods or cost of better track 
construction and maintenance are now available. 
Engineers of maintenance-of-way must obtain 
them, and so lay a foundation for answering the 
question. The problem will come up prominently 
during the next five years; and if it turns out 
that it will cost more to give the rail better support 
than to get better rails, we must get better rails.” 
This is to attribute an ignorance to the railway 
engineers of the United States, an ignorance which 
they will no doubt hasten to repudiate. So far as 
our Own experience goes, the men who design the 
permanent way of the better class of railways in the 
United States and are responsible for its efficient 
maintenance know quite well what it costs, and can 
supply Professor Dudley with the information for 
which he asks—if they think it desirable. It may 
be added that one speaker said that he did not see 
what was to be got by putting ties—sleepers—closer 
together, as he had broken rails on bridges where 
the ties were only 4in. apart. Professor Dudley 
forgets that there is a limit to the closeness of 
sleepers beyond which they cannot be packed up. 

It is a pity that none of the great rail makers 
were present, or, if present, took no part in the dis- 
cussion. There are so many things to be con- 
sidered in the production of really good rails that 
little is to be expected from discussions carried on 
by men who only possess a half knowledge of the 
subject. The proceedings es a whole added nothing 
to the existing store of information inso far asit might 
lead to the production of better rails. The American 
question is really, it seems to us, not, how shall we 
make a better rail? but, why do we not makea 
better rail? The reply to the first question can be 
obtained by studying the practice of this country, 
France, Germany or Italy. The answer to the 
second question will only be obtained when the 
people of the United States insist that it shall be 
given. 
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Cane Sugar and its Manufacture. By H. C. Prinsen 
Geerligs. Amsterdam. 1909. 

At the first glance one may be disposed to consider this 
book, if not fitful, at least somewhat fragmentary, but 
judging it purely as a compilation its encyclopedic nature 
will make it a valuable addition to the literature of sugar, 
and as a work used in conjunction with other works on 
this subject, as also for purposes of rapid reference, 
the clear definitions and concise paragraphic style will 
make it exceedingly helpful. 

Touching now upon one or two details, we must first 
commend the use of Fischer's nomenclature for the 
purpose of differentiating between the varieties of sugars, 
and we are in entire agreement with the author that con- 
fusion is frequently caused by the usual want of clear 
definitions of such important terms as invert and re- 
ducing sugar, sucrose, fructose, &c., which should, and in 
this case has been made to, constitute actually the very 
alphabet of sugar chemistry. 





The first portion of this work is devoted to dealing 
with the raw material, and is really an index of 
chemical conditions; being explanatory of the principal 
phenomena occurring in sugar chemistry, it thus serves 
as a useful preface to the all-important subject dealt with 
in the second part, viz., the manufacture of sugar. 

In Chapter I. of Part I., dealing with the constituents 
of the sugar cane, very complete tabulation has been 
resorted to for illustration of such matters as the solubility 
of sucrose at differént temperatures, and its contraction on 
being dissolved in water; also Scheibler’s interpolation 
formule from computation of Gerlach’s formula for the 
specific gravity of x per cent. of sucrose dissolved at 
17.5 deg. Cent., is a useful adjunct to the Brix. spec. grav. 
tables of sucrose solutions at a temperature of 15 deg. 
Cent. The author has given a very full determination 
of the refractive index of pure sucrose solutions at a 
standard tropical temperature, and this, followed up with 
a table of corrections for temperature, makes it uni- 
versally useful. 

The second chapter, on the proportions and distribu- 
tion of the constituents of sugar cane, contains much 
useful information ; but perhaps the most noticeable 
feature here is the manner in which the separate joints of 
the cane stalk has been treated with a view to their 
analysis and for the accurate determination of the places 
of maximum sucrose content at variable periods of growth 
and season. 

In Chapter I. of Part II., dealing with mills, the subject 
of maceration takes a prominent part, and receives 
careful analysis; also the recorded results of tests on 
12-roller mills will not fail to interest those whose plans 
for central factories are in the initialstages of formulation. 

The stress laid on the regulation of crushing and 
maceration by striking a judicious compromise between 
these two important factors, shows the very comprehen- 
sive view the author takes of this subject. 

From the chapter on diffusion and those immediately 
preceding it, one is able to draw a very fair comparison 
between the advantages and disadvantages of milling 
and diffusion, a most important consideration, before com- 
mitting oneself to either process. 

Clarification and carbonatation methods, together with 
the chemistry of lime kilns, crystallisation-in-motion 
process, and the problems of megass as fuel, &c., occupy 
most of the last portion of the work. We feel that the 
author was right in restricting his work to a purely 
chemical treatise, as in many cases where elaborate 
analysis of constructive engineering details is intermixed, 
the very multiplicity of information is liable to defeat its 
own ends. 





SHORT NOTICES. 


A Practical Treatise on Bridge Construction. By T. Clax, 
ton Fidler. London: C. Griffin and Co., Limited, 12- 
Exeter-street, Strand. Price 303.—Since the previous 
edition of this book was published in 1901, the author has 
naturally acquired more up-to-date knowledge, and he has 
taken the opportunity of embodying it in this fourth 
edition. The problem of finding a rational determination 
for the safe working stress is again taken up at the end 
of Chapter XIII., and the new information given is based on 
the author’s observations and laboratory experiments. In 
Chapter X. the table giving the calculated breaking weight of 
columns is now given in more extended and convenient 
form, The figures have been obtained as before, but they 
are worked out for closer intervals in the ratio of length 
to radius of gyration. In Chapter XI. the deductions of 
Art. 144 regarding the calculable stresses in the various 
members of a brand strut are compared with the evidences 
afforded by Professor Burr’s recent experiment, as quoted in 
the report of the Royal Commission of Inquiry upon the fall 
of the Quebec Bridge. Some of the results of Dr. Stanton’s 
wind experiments are also dealt with. The author points 
out that the design of the Quebec Bridge was in many 
respects different from those which he illustrates on the plate 
of cantilever bridges, and he briefly mentions the general 
effects that have to be considered in connection with such 
special features. 

Theory of the Recoilof Guns. By F. Rausenberger. Trans- 
lated by Alfred Slater. London : Crosby Lockwood and Son, 
7, Stationers’ Hall-court, E.C. Price 10s. 6d. net.—This 
book is the outcome of some lectures on the theory and 
calculation of recoiling-gun mountings, which were delivered 
by the author in 1905, at the Military Technical Academy in 
Berlin. The book is divided into six sections, and each 
section is again sub-divided. In the first section the author 
gives a short general explanation of the subject. He then 
considers the external forces on a recoiling-gun mounting 
which come into action on firing. The determination of the 
brake pressure and the length of recoil is next considered, 
and following this the running-forward device is dealt with. 
The fifth section has reference to recoil brakes, and the last 
section is devoted to the running-forward brake. In the 
translator’s preface it is pointed out that, owing to the 
extreme secrecy with which the science of gunnery is re- 
garded in this country, there is very little important English 
literature dealing with guns and gun mountings available ; 
but on the Continent such literature is far more plentiful. 
The book is one which enters into a good many calculations, 
and shculd therefore prove useful to the designer; but at the 
same time the user of artillery should find the work in- 
teresting. 

Azimuth. By G. L. Hosmer. Lcndon: Chapman and 
Hall, Limited, Henrietta-street, Strand. Price 4s. 6d. net.— 
The object of this book, the author states, is to present in 
compact form certain approximate methods of determining 
the true bearing of a line, together with the necessary rules 
and tables arranged in a simple manner, so that they will be 
useful to the surveyor. It is a handbook rather than a text- 
book. In all the methods dealt with the author’s aim has 
been to secure sufficient accuracy for the purpose of checking 
the measured angles of a survey with the least expenditure 
of time. The author points out in his preface that the 
necessity for making astronomical observations from azimuth 
is confined chiefly to geodetic work, and arises so seldom in 
general engineering practice that many persons engaged in 
surveying are not familiar with astronomical methods, and 
therefore are likely to avoid making -use of such observa- 





tions. In this book an endeavour has been made to present 
the subject so that any one unfamiliar with astronomy will 
be able to apply these methods, and obtain satisfactory 
results, without taking the time completely to master the 
theory underlying the method used. 


The Building Foreman’s Pocket Book and Ready Reference. 
By H. G. Richey. London: Chapman and Hall, Limited, 
Henrietta-street, Strand, W.C. Price 21s. net.—As the title 
implies, this book is intended for the use of building foremen 
and for others associated with the various trades which enter 
into building operations. It is an American publication, and 
therefore deals with American practice, but at the same time 
a considerable portion of the information which it contains 
is equally as useful in this country asit isin America. In the 
first part of the book the author deals with duties, &c., of 
foremen, excavating and stone work, brick and terra-cotta 
work, lime and cements, mortar and concrete, miscellaneous 
cament and concrete work. Then he goes on to consider 
carpentry and woodwork, heatingand plumbing, miscellaneous 
trades, drawing and laying out work and the strength of 
materials. The last three sections of the book are devoted 
to the weight, size, &c., of various materials ; mensuration 
and time-saving tables, useful receipts, &c. A large amount 
of information is given in tabular form, and the work 
throughout is arranged for ready reference. 


Automatic Screw Machines and their Tools. By C. L. 
Goodrich and F. A. Stanley. London: Hill Publishing 
Company, Limited, 6, Bouverie-street, E.C. Price 8s. 6d. 
net.—This is an American publication, which is intended for 
the use of tool designers, tool makers, and machine operators. 
One section of the book is devoted to various types of 
machines and their construction, general tool equipments and 
methods of camming, &c. The other section deals with tools 
in detail, and it contains specific information, and making 
and using these tools, the speeds and feeds at which they 
should be operated, and other particulars are given which 
should be of service to mechanics connected with screw 
machine work. The chapters on camming, and on different 
types of cutting tools, originally appeared in the American 
Machinist. In Section I. some of the machines dealt with 
are, strictly speaking, of the chucking-machine type, and 
semi-automatic in their operation. The book is well 
illustrated, and is probably one of the most exhaustive of the 
kind. 


Slide Valve Motion for Marine Engineers. By Peter 
Youngson. Glasgow: James Munro and Co., Limited. 
Price 5s. net.—The slide valve with its gear, the author of 
this book states, is the pulse of the engine, and is of para- 
mount importance in providing economy in full combined 
with sweetness in running. The book has been specially 
written for marine engineers, but at the same time it is not 
without value to others who are interested in reciprocating 
engines. It is intended to illustrate the working and manage- 
ment of marine valve gear in a simple and complete manner. 
The drawings and diagrams which the book contains are well 
done, and they are very clear. A noteworthy feature about 
the book is that the last chapter contains one hundred verbal 
questions and answers on slide valve motion, which makes 
the book of particular value to marine engineers who are 
desirous of gaining Board of Trade certificates. The book, 
which is divided into eight chapters, constitutes a useful 
addition to the literature on the subject. 


The Instanter Decimal Tables of Weights, Measures, and 
Monies. By O.G. Winzar. London: Simpkin, Marshall 
and Co., Stationers’ Hall-court, E.C. Price 1s. 6d. net.— 
Although this 1s a small book, it is nevertheless a useful one. 
It gives at a glance the decimal equivalents of the monies, 
weights, measures, angles, fractions, &c., in general use in 
the British Empire and the United States. For convenience 
of comparing our weights and measures with those of other 
countries, or vice versd, tables of metric and other equivalents 
are given at the end of the book. The authorpoints out that 
hitherto slide rules and other calculating machines which 
are so universally used in every class of commercial work on 
the Continent, have been of comparatively little value to us, 
as they only work in decimals; but with the aid of this book 
it should be possible to take more advantage of these time- 
saving instruments. A noteworthy feature about the book is 
that it is provided with a thumb index. 


Steam Turbines. By Hubert E. Collins. London: Hill 
Publishing Company, Limited, 6, Bouverie-street, E.C. 
Price 4s. 6d. net.—The object of this little book, which is 
the ninth of the series of ‘* Power Handbooks,’’ is to provide 
instruction for the adjustment and operation of the principal 
types of American steam turbines. As in the case of the 
other books in this series, the majority of the information 
originally appeared in our contemporary Power. The book 
deals with the Curtis turbine, the Allis-Chalmers turbine, 
and the Westinghouse-Parsons turbine; and there are 
chapters on testing a steam turbine, auxiliaries for steam 
turbines, trouble with steam turbine auxiliaries, and getting 
the values of a Curtis turbine. The book, whicl is the first 
of its kind we have seen, gives a very good insight into the 
operation and adjustment of steam turbines; but it is by no 
means exhaustive, and, as already stated, it deals only with 
turbines of the American types. 

Practical Testing of Gas and Gas Meters. By C. H. Stone, 
B.8c., M.S. London: Chapman and Hall, Limited, 
Henrietta-street, Strand. Price 15s. net.—It is doubtful 
whether this book will prove of much value to English 
reajers, for it deals with American methods of gas manu- 
facture and testing, and as the author points out in his 
preface, there are many points of difference between the 
procedure in this country and America. Those, however, 
who are desirous of gaining knowledge of American methods 
will find the book useful. The book is divided into four 
parts, which deal with photometry, chemical tests, calori- 
metry, specific gravity and pressure, and the testing of meters 
tespectively. 

The Ore Deposits of South Africa J.P.Johnson. Lon- 
don: Crosby Lockwood and Sons, 7, Stationers’ Hall-court, 
E.C. Price 5s. net.—This book is intended to meet the 
demand among those technically connected with the mining 
industry for a co-ordinated and condensed account of the ore 
deposits at present known in South Africa. It is also 
intended as a guide to the prospector. There are chapters on 
titaniferous and chromiferous iron oxides, nickel, copper, 
cobalt, tin, molybdenum, tungsten, lead, mercury, antimony, 
iron, and hints to prospectors. The book is one which can be 
understood by anyone possessing an elementary knowledge of 
geology, and who has had some mining experience. 
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THE CROSS-CHANNEL FLIGHT. 





IMMEDIATELY following the attempt made last week by 


of his own design and construction, and is of the mono- 
plane type, as is that of Mr. Latham. 

It consists of a light framework formed of ash and 
poplar, piano wire being employed for bracing. Attached 


Mr. Latham, M. Blériot, a French engineer, has succeeded | to the forward end are two curved and inclined planes 














THE BLERIOT AEROPLANE JUST BEFORE ALIGHTING AT DOVER 


in crossing the English Channel on an aéroplane. Start- | having a total sustaining area of 17 square yards, the spread 
ing from Baraques, a village on the French coast, two | of these being 25}ft., while the breadth is about 6ft. A 


miles west of Calais, M. Blériot landed at Dover on Sun- 
day morning after safely accomplishing the cross-Channel 
passage. 

The journey across was not made without difficulty and 
danger, although the aéroplanist appears to have had 


complete confidence in the construction of his machine | 


and in the trustworthiness of his motor. That such con- 
fidence is absolutely necessary is obvious, and we are in- 
clined to believe that M. Blériot owes his success largely 
to this reason. 


Favoured by a light south-westerly wind, the aéronaut, 


after making a trial flight of about 3} miles, left the French 


coast at 4.35 a.m., and headed his machine for Dover by | 


the shortest route, being guided at first by the direction 
in which the destroyer Escopette, which was acting as 
escort, was steering. The destroyer, however, although 
steaming at full speed, was soon left behind, and M. Blériot 


found himself for about ten minutes unable to determine | 
the direction in which he was flying. Proceeding on his | 


journey, he, however, shortly afterwards sighted the 


English coast, but saw that, owing to the wind, he had | 
been carried to the eastward of his predetermined land- | 
ing place, and hence, keeping a little over a mile from the | 


coast, he steered bis machine in a westerly direction. 

On reaching Dover he turned and flew over the cliffs 
until he arrived above the spot chosen as suitable for the 
descent. Circling rcund twice he alighted safely, although 
some slight damage was done to the aéroplane. 

The distance traversed has been estimated at 26 miles 
and the time taken was 35 minutes. Supposing the 
estimate of distance to be correct, the average speed works 
out to about 45 miles per hour. M. Blériot states that 


controlled. Immediately in front of the operator’s seat 
is placed the motor, which is directly connected to the 
propeller. The motor is a three-cylinder Anzani machine, 
the bore of the cylinders being 4.13in. It is rated at 
2225 horse power, and during the flight on Sunday 
M. Blériot estimated its rotations at 1200 to 1400 per 
minute. As regards the weight of the machine, the 
following have been given as some of the items :— Motor, 
132 lb.; framework, 45]b.; landing chassis, 661]b. Its 
total weight, including operator and a supply of petrol, is 
about 600 lb. 

The machine, which is the eleventh made by its in- 
ventor, was exhibited at the Salon du Grand Palais, and 
since its construction in December, 1908, it has been con- 
tinuously tested and its design improved in the directions 
indicated by experience gained as to its powers. (n 
July 3rd M. Blériot flew in this machine from Etampes 
to Chevilly, a distance of twenty-six miles. 

Whether or not M. Blériot’s performance constitutes a 
real advance in the science of aéronautics, one perhaps 
would hesitate to say. There is no doubt, however, that 
he has greatly increased the interest taken by the outside 
public in the doings of his fellow-experimenters. In the 
meanwhile, it is interesting to note that he is reported as 
having stated that he is prepared to construct a machine 
capable of carrying six people across the Channel. 

We are enabled to reproduce in the accompanying 
engravings several photographs taken of this aéroplane. 
One of these shows the machine just completing the pas. 
sage of the Channel. Another shows it as it jay on the 
Downs above Dover after the descent, and the third is a 
front view showing the motor and propeller. 


A second attempt made by Mr. Latham on Tuesday to 
crozs the Channel in his aéroplane has, like the first, 
ended by the aéronaut’s falling into the sea. Starting as 
before from Sangatte, he followed the line of the French 
coast for a few hundred yards, then turning, proceeded 
seawards. A flotilla of destroyers was detached to form 
a convoy, and profiting by M. Blériot’s experience, these 
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FRONT VIEW OF THE BLERIOT AEROPLANE, SHOWING ENGINE AND PROPELLER 


he had no difficulty in regulating the height at which he | vertical rudder and a horizontal elevating plane are | vessels were spread out at distances of about five miles, 
wished to fly, and gives this at about 250ft. above the | hinged at the after end of the framework, the motious of |so that Mr. Latham had little chance of losing his 
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THE BLERIOT AEROPLANE AFTER ALIGHTING AT DOVER 


—_ re 
sea, although he says that he could with ease have | these being easily controlled from the driver’sseat. Suit: | 


doubled this figure. 





| able means are also provided for changing the inclination 
The aéroplane_used on this occasion by M. Blériot is | of the wings whereby the stability of the machine may be ' passengers and weighs 33] tons, 


direction, although rain was falling at the time. He 
expressed his intention before leaving of flying to Dover, 
and then continuing, to land somewhere in the neigh- 
bourhood of London. 

It would appear that everything went well in connec- 
tion with the machine until the aéronaut had reached a 
distance of about one and a-half miles from the English 
coast. At this point, Mr. Latham afterwards stated, 
the motor, from some cause unexplained at present, 
suddenly stopped, and the aéroplane dived rapidly from 
a height of about 200ft. to the surface of the sea. The 
shock in this case was somewhat more severe than 
previously, and the operator received some minor 
injuries. He was quickly rescued and conveyed to land. 
An estimate puts the distance traversed by Mr. Latham 
before his mishap at 21 miles, and the time of flight at 
20 minutes. 

Accepting these figures as correct, it will be seen that 
he was travelling at a rate greater than sixty miles an 
hour, a figure which may be compared with the average 
of 45 miles an hour attained by M. Blériot on Sunday. 
It is to be noted, however, that Mr. Latham, in his 
second attempt had substituted a 100 horse-power motor 


| for the 50 horse-power motor which he used in the first 


instance. The new motor seemed, however, to give 
some trouble in the earlier part of the day while trial 
flights were being conducted. 

It is reported that a third aéronaut, Count de Lam- 
bert, is preparing to cross the Channel. Should this 


| take place, the results will be observed with added 


interest, since in this case the machine is of the biplane 


type. 








Srx new electric motor coaches have recently been put 
to work on the North-Eastern Railway. Each coach is equipped 
with two motors with commutating poles, both carried on the 
leading bogie, the controllers and other gear being provided at 
each end of thecars. A feature of the design of the motors is the 
way in which it is possible for the armatures to be removed from 
the shafts in case of damage. Lach coach accommodates 64 
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THE PORHYDROMETER. 


AN opportunity was recently afforded us of inspecting the 
instrument known as the Porhydrometer. This apparatus 
has for 1ts main object the estimating of the weight of cargo 
loaded iuto or taken out of ships, barges, &c., and it is 
claimed that, owing to its simple construction, it can be 
readily applied to vessels either at the time of building or 
later. The engraving—Fig. 1—which shows the apparatus in 
diagrammatic form, will help to make clear the following 
description of its construction and mode of working. 

rected vertically over the longitudinal and transverse 
centre of the vessel, a pipe A is in communication with the 
water in which the vessel floats by means of a smaller pipe 
B. Thus the water in the pipe A rises to the same height 
as that outside. Inside this pipe a float C is suspended from 
a horizontal lever D, which has its fulcrum at E. The other 
end of the lever D is connected to a steelyard weighing 
machine situated at F, and shown diagrammatically in 
Fig. 2. All parts of the apparatus are standardised with the 
exception of the float C, which requires to be specially con- 
structed for each vessel. This float extends downwards, far 
enough to bring its lower end below the plane of flotation for 
light loading, and far enough upwards to bring its upper end 
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Fig.2. 
THE PORHYDROMETER 


above that for maximum draught. Its profile is such that the 
area of the float at any cross section bears a constant ratio to 
the area of the ship at the same level. Thus, if a weight w 
be placed on board the vessel, the latter will be depressed in 
the water to an extent h, say, and Z being the area of the 
plane of flotation at this particular draught, and w the weight 
of unit volume of the water, the following ‘relation holds :— 
WwW wZh. At thesame time, thelever D must experience 
an additional upward force, due to the further immersion of 
the float C, this force being of amount w zh, where z repre- 
sents the cross-sectional area of the float at this particular 
draught. This force is measured on the weighing apparatus, 
and is found to be of amount f, say. Then f = wzh. 

Therefore, W = f k f, where k is a constant. Hence 
the reading on the steelyard can be arranged to read directly 
the weight placed on board. 

In the actual example inspected, where it was applied to 
a barge of 200 tons carrying capacity, the weight of the float 
itself was counterbalanced by a weight attached permanently 
to the extremity of the other arm of the lever D. All the 
bearings are carried on knife edges, and the makers claim to 
be able to read to within ;4» per cent. The machine was 
demonstrated to be capable of giving the weight of a man 
stepping on board. 

When commencing to read the weighing apparatus is first 
set to zero by means of a movable weight G attached as 
shown. When a balance has been obtained the reading of 
the weight of cargo added to or extracted from the vessel is 
proceeded with, two scales being provided for this purpose. 
‘he upper scale in the example inspected was graduated so as 
to read hundredweights, the lower scale being divided into 
100 equal divisions, each one corresponding to a load of one 
ton. Asmall weight equivalent to 100 tonscan be attached 
at the extremity of the arm; thus the total measurable 
load in this case was 201 tons. 

The instrument can be adopted to vessels of any size, and 
the makers are, we understand, in negotiation regarding its 
application to a vessel of 10,000 tons burden. In this case 
the diameter of the float will be about 9in.; for the barge 
inspected this was 3}in. at the top and 2jin. at the lower 
end. 

At first sight it might be thought that a variation in the 
density of the water would introduce discrepancies into the 
weight of a cargo as estimated by the porhydrometer, but it 
will be seen by an inspection of the principle on which the 
apparatus depends that this is not so. Again, by placing the 
float in the position described the makers hoid that the weight 
of the cargo is given independently of the trim of the vessel ; 
that is to say, that a load placed forward or aft will be weighed 
exactly the same as if placed near the centre of the vessel, 
since the draught directly under the instrument is the mean 
of that forward and aft. 

In addition to its primary use, the porhydrometer can be 
conveniently used for checking the amount of water in the 
ballast tanks, and for indicating any leakage. For the latter 
purpose the instrument can be fitted with an electric alarm 
bell, which will give warning of any leakage taking place. 

The Italian Government has, we hear, tested the invention, 
and has authorised its Customs officials to accept as correct 
the weighings given by it. 








SECRECY IN NAVAL CONSTRUCTION. 


AT the present time four Professors of the Maritime 
Architectural Department of the Technical College of Char- 
lottenburg, Germany, accompanied by twenty students of 
the College, are in this country on a tour of inspection of 
some of the important British shipbuilding establishments. 
Before the party left home attempts were made with the help of 





the British Ambassador in Berlin to obtain permission from 
the British Admiralty for the party to inspect those ship- 
building yards in England in which warships of various types 
are now being constructed, but the British Admiralty refused 
to grant this request. That the British Admiralty in their 
policy of observing secrecy in affairs connected with naval 
construction are being strongly seconded by British builders 
themselves, would appear from what has just been made 
public in connection with the forthcoming joint meeting to 
be held in Glasgow, between the North-East Coast Institu- 
tion of Engineers and Shipbuilders and the Institution of 
Engineers and Shipbuilders in Scotland. Besidesthe reading 
of papers on professional subjects, the members of the two 
societies will pay visits, on the invitation of the respective 
firms, to a large number of important shipbuilding, engi- 
neering, and steel manufacturing establishments on the 
Clyde and around Glasgow. In the list of these, however, 
there are notable omissions, such as the works of Fairfield, 
Clydebank, Beardmore’s, Scott’s, and Denny’s, although in 
most cases members of these firms have a close connection 
with the Scottish Institution. The reason for these omis- 
sions is that, after fully considering the question of inviting 
the members of the joint meeting, all the firms in whose 
works British naval contracts are on hand decided to respect 
the wish of the Admiralty that as much secrecy as possible 
shall be observed regarding the structural character and pro- 
gress of contracts. The only establishment to be visited 
where naval work is proceeding is that of Yarrow and Co., 
Limited, at Scotstoun, where almost all the work on hand is 
of a naval character, but is all for foreign countries. 








A NEW STARTING SWITCH. 


FOR use with electrically-operated printing machines, the 
Adams Manufacturing Company, of Bedford, and of 106, 
New Bond-street, London, has introduced a new type of 




















Fig. 1—STARTING SWITCH 


starting switch which is illustrated in the accompanying 
illustrations, Figs. 1 and 2. It is well known by those 
associated with printing machine work that the starting of 
presses is very hard on the switch gear on account of the 
constant ‘‘ inching,’’ which is necessary when preparing the 
press. By ‘‘inching’’ is meant that the minder keeps 
starting up the motor, and immediately stopping it again, 

















Fig. 2—STARTING SWITCH 


the object being to move the press forward a very small dis- 
tance. This process constantly repeated may cause injurious 
arcing on the contacts of the starting switch, with the result 
that ordinary types are liable to be soon destroyed, and even 
though renewable contacts may be used, the renewals may 
be so frequently required as to become a nuisance, as well as 
an appreciable expense. 

To prevent this arcing various devices have been intro- 
duced, but in the starter illustrated a new method has been 
adopted which it is claimed is far more satisfactory than 
anything which has hitherto been placed upon the market. 
The manufacturers of this new starter maintain that other 
devices have failed because they have only protected the first 
step, whereas the minder, whose eyes must be on the 
machine and not on the starter, pushes the bandle when 





‘‘ inching ”’ over to the third or fourth contact, or perhaps 
further, and in moving it back draws a destructive arc 
across the contacts. 

As will be gathered from the illustrations, this new switch 
is provided with an interlocked magnetic circuit maker and 
breaker. The special feature of this arrangement is that no 
matter how far the operator pushes the handle over in a 
forward direction, the slightest backward movement instantly 
opens the circuit breaker. Consequently no arcing can occur 
on the starter contacts, because they are made dead by the 
opening of the breaker. The circuit breaker has carbon con- 
tacts and magnetic blow-out, and will consequently open the 
circuit an infinite number of times without injury. It is 
claimed that with this starter ‘‘ inching ’’ may be practised 
to any extent. We are told that a recent extended trial in a 
large printing works, under ordinary working conditions, left 
the contacts as good as new. In addition the interlocking of 
the circuit breaker with the starter makes it impossibie to 
close the motor circuit unless all the starting resistance is in 
circuit, thus the motor receives proper usage, for the starting 
switch is practically fool-proof. 








THE “TIME-SAVER” AUTOMATIC INJECTOR. 


THE injector illustrated in Figs. 1 and 2 herewith differs 
from others at present before the public in that the body 
which contains the nozzles can be dismounted by removing 
four T bolts, and without disconnecting any pipe joints. The 
instrument consists of three main parts, a branch piece, body, 








Fig. 1—THE ‘TIME-SAVER” INJECTOR 


and cap. The bottom section has four branches—for the 
steam A, water B, delivery C, and overflow D. Attached to 
it is the overflow valve, consisting of a small bend with in- 
clined seat, on which an automatic hinged valve seats. After 
the body has been removed, this valve and seat can be easily 
withdrawn for examination. In the body are arranged the 
steam, water, mixing, and pressure nozzles, which can be 
removed with ease. The working of the injector is not inter- 
fered with by the joints, as the nozzles are fitted in such a 


























Fig. 2—DETAILS OF INJECTOR 


manner that the thickness of the joinfing material does not 
affect the distance between the nozzles and their proper set- 
ting. It will be seen from the sectional views that there are 
no moving cones. The steam valve is contained in the cap. 
The injector is made according to Dikker’s patent by W. H. 
Bailey and Co., Limited, Manchester. 








EXPERIMENTS are being conducted under the super- 
vision of the Ordnance Department of the United States Army 
with a light-running motor designed to carry small rapid-firing 
guns, ammunition or rations. The idea is to devise a high-speed 
light-running car that may be applied to the numerous uses neces- 
sary in a flying campaign. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opynions of our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—I have read Mr. Henry W. Dearberg’s letter, as also the 
one signed ‘‘ Excelsior,” which appeared in yourissue of July 23rd, 
with great interest. In reply to Mr. Dearberg, I should like to 
point out that although the diagram of the express simple engine 
may appear to leave nothing to be desired as regards expanding 
the steam down to a low terminal pressure, we know that the 
Worsdell type of compound engine also did excellent work when 
expanding the steam in two cylinders, and that it was also able 
to maintain a high rate of speed when so doing. As the power 
developed and economy attained by both simple and compound 
engines is practically the same, it may be assumed that each use 
an equal weight of steam ; there are, therefore, two methods of 
using up steam expansively in the cylinders of a locomotive ; the 
question is which method is the better when seeking to increase 
the power of the engine? 

In face of the good work which is being done by the De Glehn 
type of compound, I cannot agree that the greatest field for com- 
pounding lies with the slow heavy pulling type of engine. The 
whole question is one of enhanced power. The engine which 
has the power to pull the heaviest load will also have the 
power to climb gradients at a high speed. Let us assume, for 
instance, that the power of the locomotive requires to be enhanced 
by as much as 50 percent. It must be obvious that the cylinders 
would require to be of large capacity to meet this demand, pro- 
bably with the assistance of high steam pressure. When we con- 
sider that an engine on the compound system can be designed to 
meet this demand from the use of a combination of high and low- 
pressure cylinders, and that the simple engine could only be 
designed to meet the demand by enlarging the high-pressure 
cylinders up to the capacity of the low-pressure cylinders of the 
compound engine, the apparent failure of the compound can only 
be attributed to engineers not making that type of engine more 
powerful. 

Let us, for instance, analyse the Worsdell compound engine, 
which has one 20in. high-pressure cylinder, and one 28in. low- 
pressure cylinder. In the first place, the work done by a com- 
pound engine is that of referring the steam to that of the low- 
pressure cylinder. The area of this cylinder is practically the 
same as two cylinders 19}in. in diameter, so that had the 
‘* Worsdell” engine been fitted with two such cylinders it would 
have done equally as well as the compound. Compounding an 
engine, therefore, without increasing the total cylinder capacity 
brings about absolutely no gain. This, however, is practically how 
British locomotive practice stands to-day ; at the same time con- 
tinental engineers are making progress but slowly. 

I quite agree with Mr. Dearberg as to the necessity for 
standardising, and consider that there is not the slightest difficulty 
in designing a compound engine which will answer all purposes 
having one type of engine only. 

In reply to ‘‘ Excelsior.” He begins his letter by referring to 
that much discussed question of over-cylindering the locomotive, 
than which nothing has done more to delay its improvement. In 
this connection we have surely been taught a lesson by the motor 
car engineer, who designs engines to develop as much as 250 horse- 
power and places them on frames, to which they also fit engines of 
only 40 horse-power, the adhesive weight on the wheels of the 
latter probably being the greater. It is, however, due to this 
over-cylindering that the high-powered motor car is able to get up 
a speed of 125 miles an hour, or twice that possible with the 40 
horse-power car. If our locomotives were similarly over-cylin- 
dered, I think we could safely rely on the drivers making use of 
the steam in a similar manner to that of the chauffeur when con- 
trolling the carburettor. 

f, as ‘* Excelsior” states, there is a disadvantage from the use 
of large cylinders—I found none from the use of a 3l}in. cylinder 
—it can only be due to faulty design, and can therefore easily be 
remedied. 

I quite agree with “Excelsior” that the introduction of very 
bigh steam pressure would speedily settle the question, for very 
high pressures can only be used to advantage in a compound 
engine. Any attempt to make use of high steam pressure in a 
simple engine would necessitate a reduction in the cylinder area, 
which would merely be .a distinction without a difference, nor 
would the use of multiple high-pressure cylinders be of much 
avail. 

‘* Excelsior ” states that the trial of a Serpollet boiler would be 
interesting to watch—ata distance. Why at a distance? He 
must surely be aware that there can be no disastrous explosion 
from such a boiler. Personally I sit within a couple of feet of a 
Serpollet boiler when the pressure gauge records a pressure of 
1000 lb. Nor is there the slightest danger in working the boiler at 
this pressure. I can see no difficulty in designing a boiler of this 
type which would be suitable for a high-powered engine. 

JOHN RIEKIE. 

Argaith, Dumbreck, July 26th. 





MARINE PROPULSION, 


Sir,—In view of your very interesting article ‘‘ Going Down to 
the Roots,” and also Sir George Greenhill’s ‘‘ The Work of Recoil,” 
will you permit me to give some aspects of ‘‘ momentum” and 
‘‘ kinetic energy ” when the energy of one moving body is used to 
cause momentum on another ? 

In order to avoid confusion or unnecessary controversy, I shall 
start with the fundamental principle of ‘‘ work done,” and only 
use generally accepted formuli. 

If we raise a weight W of 50 1b. to a height H of 20ft. against 

"=65 2 


the action of gravity, then ‘‘ work done” = 50 = 1000 foot- 
pounds, If we raise a second weight 7 of 101b. to a height / of 
100ft. against the action of gravity, then ‘‘work done” = 


10 00 = 1000 foot-pounds. In these elevated positions the 
weights would represent potential energy = 
W H = 50 x 20 = 1000 foot-pounds, 
and +h = 10 x 100 = 1000 foot-pounds. 
To allow these respective weights to fall freely under the action 
of gravity we obtain velocities :— 











V= /2gH = \/2 x 32-2 x 20 = 35-9ft. per second. 
v= /2gh = /2 x 32-2 x 100 = 80-25ft. per second. 

At these velocities the kinetic energy would be :— 

j2 35 x 35.9 

WwW —_=50 35.9 © = 1000 foot-pounds, 

2g 64.4 

Ti 80.25 x 80.25 _ 3 

> — 1000 foot-pounds. 


We have now two certain masses with two certain velocities 
possessing equal kinetic energy. 

To ure the same figures for weight and mass will here make no 
difference in the results. If, now, the two masses were to impinge 
on one another in a straight opposite direction, taking the masses 
to be abstract, perfect solids, then, according to the conservation 
of momentum, we obtain :— 

(50 x 35 9) — (10 » 
5U + 10 
= V, = 16.54ft. per second. 

So that after the impact both masses would move with velocity 
V, of 16.54ft. per second in the direction of motion of the greater 
mass before the impact. 


80 25) 


only overcome the equal energy (1000 foot-pounds) of m or w, but 
retained itself :— 
v2 16.54 x 16 54 
w *1 = 5020.94 x 10% 
29 ” 64.4 
and given to m 
v2, 16.54 x 16.54 
ee pene la i 
29 ° 64 4 
If only the greater mass were moving and the smaller one were 
stationary, then we obtain 


= 212 foot-pounds, 


= 42.4 foot-pounds. 


w 


7 MV+m_ 50x 359+10_.,. 
Ve = = = second, 
., M+m 50 + 10 a gerenin 
Energy left = W Y"s = 50 ee = 697.5 foot-pounds, 
“gy 
Ns 30 x 30 39 4 " 
and in = “dog 10 Tw = 139.5 foot-pounds. 
Energy apparently disappeared = 1000 — 837 = 163 foot- 
pounds, 


If, however, the smaller mass only is moving, and it impinges on 
the greater mass, we find that much more energy seems to 
disappear, and if this is done with the shot cited by Sir George 
Greenhill, and allowed to impinge on the mass of the gun and 
carriage, then we find that the energy of the shot is just about 
sufficient to produce the same velocity in the gun which the recoil 


did origioally. In tigures :— 
,_wv+ W _ 850 x 3000 + 112,000_ ., - 
<——v "Bike: 7 23-5ft. per second, 


which is very near the recoil velocity given by Sir George 
Greenhill, namely, 20 f/s about. This seems to justify my logical 
deduction that as the shot cannot produce more velocity on the 
gun than the original recoil, the energy expended in producing 
the original recoil must be equal to the energy expended on the 
shot. It is this that I have maintaiced throughout this discus:ion, 
namely, that the magnitude, or amount of work done by action 
and reaction, in foot-pounds, foot-tons, or metre kilogrammes, is 
equal and opposite, whilst, of course, it is evident that the kind of 
work may differ to any extent, like moving large masses slowly or 
small masses quickly. It does not seem logical to me that when 
estimating any ‘‘total work done,” it is only necessary to 
ascertain the ‘‘ available kinetic energy.” 

Regarding marine propulsion, kinetic energy need really not at 
all be brought in, and the whole matter could be settled by 
pressure, which I endeavoured to do in my letters published in 
THE ENGINEER on June llth, May 2lst, April 23rd and 
March 19th, 

It must be evident that not only 5 per cent. or 10 per cent. or 
50 per cent. of the engine energy is transmitted on to the water, 
but the whole 100 per cent. which reaches the propeller, and it is 
on the reaction of the water on which the speed of the vessel 
depends. It must also be evident that a column of water of a 
certain cross section moved twice as fast as originally also means 
twice as much water, and the resistance or reaction must be in 
proportion to the energy absorbed by the water. 

July 26th. W. PREIDEL. 


MOMENTUM, ENERGY, AND WORK, 


Sir,—If, as ‘‘ Fuse” assumes, the gun recoils freely 2ft. while 
the shot advances 48ft. along a chase 50ft. long, he implies that 
the gun is only twenty-four times the weight of the shot, while the 
energy is as 1 to 24; so that, taking the figures given in Lieut. 
Dawson’s lecture, the energy of the shot being 53,000 foot-tons, 
the energy of the gun is 53,000 + 24 = 2208 foot-tons—much too 
great to be manageable. 

Lieut. Dawson tells us that 53,000 foot-tons is the energy of the 
shot at a velocity of 3000 f./s., and this implies that, if the shot 
weighs w lb., 

== ae 
2240 name, 
when ¢ 3000; or, with g = 32, « 2240 x 64 53,000 
+ (3000)? = 844.23 1b., and this becomes 850 Ib., the official figure, 
on raising g to 32.2. 

We should have been spared the trouble of this calculation if the 
weight of the shot had been stated in the lecture ; but, now, a gun 
twenty-four times heavier than this shot will weigh 24 « 850 
20,400 lb. = 9.1 tons, and the energy of 22/8 foot-tons of recoil 
would be enough to lift the gun vertically 2208 + 9.1 = 242. 6ft., 
which will show the liveliness of the recoil of so light a gun. 

But the real gun weighs more like 50 tons = 112,000 Ib., or 
132 fold ; and then the length of recoil during the passage of 
the shot up a chase 50ft. long is only 50 x 850 112,850 = 
0.376ft., say four inches and a-half. 

If F is the average thrust in tons of the powder on the base of 
the shot, F = 53,000 + (50 — 0.376) = 1068 tons, equivalent in a 
12in. gun to a pressure 1068 ~ (0.7854 = 144) = 9.44 tons/inch?, 
instead of the 7.25 given previously ; the discrepancy was due to 
the fault of taking round numbers with the pe figures, cutting 
the recoil velocity down to 20 f./s., and g down to 32. 

The recoiling velocity of the gun as the shot is leaving the 
muzzle is 3000 x 850 + 112,000 = 22.8 f./s., and the energy of 
the gun is then 53,000 x 850 + 112,000 = 402 ft./tons—enough 
to raise its weight of 50 tons vertically about 8ft.; or an average 
buffer resistance of 100 tons would check the recoil in 4ft.; and at 
an average velocity of 11.4 f./s. this takes 4 + 11.4 = 035 


seconds. 
July 26th, 


” 
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G. GREENHILL. 





COLOMBIAN MINING. 


Smr,—Your article in THE ENGINEER of 23rd inst. was very in- 
teresting to me as an engineer who has been there, and having 
some knowledge of interior conditions--no doubt there are hun- 
dreds of persons with more—I think | can give some useful in- 
formation amplifying your article. 

(«) Communications : - It may be said that—roughly —communi- 
cation with the interior is wholly dependent on the rivers and 
on mules. The ravigation of the Magdalena is impeded by 
numerous shoals and by baffling and perplexing cross currents and 
limited by low water in the dry season. Thus goods landed at 
Barranquilla may have to lie there for weeks before they can be sent 
up the river, and en route the steamer may swing suddenly round, 
and, drifting into the bank, wreck her stern wheel and come to 
complete destruction. Such an accident may seriously spoil a 
mining company’s prospects for half a year. This is on the main 
river where steamers drawing 4ft. 6in. can pass. On the smaller 
rivers—e.g., the Nechi—navigation is still more difficult, and 
impossible to the larger steamers. Thus it is out of the question 
to do work quickly, and the best laid plans are often defeated by 
causes beyond the control of anyone. 

The railways, such as there are, only serve as feeders to and 
from the river Magdalena, and to pass absolute bars to navigation 
of any sort, ¢.g., the railway from Savanilla to Barranquilla. Thus 
the river governs everything. 

Mules :—A fair average load may be taken at 250]b. Some 
exceptional animals will carry 300 lb., and some poor beasts will 
die under less than 200lb. A great deal depends on the route and 
season, It is obvious that a beast can carry much more weight, 
and with less distress on a good, hard trail than it can on a road 
formed on a tough sticky clay, into which it sinks to the girths at 
frequent intervals. This latter may be taken as the common con- 
dition of the roads at the close of the wet season. 

The practicable load also depends on the class of load and its 
packing. The essential point is to get as evenly balanced a 








that it is as little topheavy as possible. Thus we have a load of 
125 Ib. slung each side of the animal by the lashings—raw hide, 
dried—passing over the pack saddle. It is possible to carry 4 
heavy load, such as a casting, on the back of the animal, provided 
that its shape is such that it naturally fits, or can be made to fit 
the saddle, and also can be effectively lashed. It must not be of 
any great height, for in the—inevitable—event of the beast lcan- 
ing to one side, the weight tends to pull him over, and on rough 
ground he may either roll down a hill and destroy himself or the 
load, or fall inco a mud hole and stick there. Note: In both cases 
the load will quite likely lie where it has fallen for months. ‘There 
must be hundreds of tons of machinery lying on the banks of the 
river which is abandoned, owing to the impossibility of trans. 
porting it farther. . 

(>) Engineering :—What precisely is meant by “ First-class 
Engineers?” Book knowledge is at a heavy discount, for the 
reason that it is useless designing elaborate aad delicate machinery 
to be run by more or less careless native labour, perhaps entirely 
without supervision whilst the English boss is in bed with fever, 
What is wanted is ability to scheme ways out of difficulties caused 
by breakdown and losses in transport, fair health, and—for this 
country—muscular strength. Muscular strength will largely fail 
when an Englishman tries to make long continued exertion of any 
kind, even in the higher country of Antioquia. The real cause of 
so many failures is the total inability of men at home to realise 
the difficulties and needs of their concerns. Thus, machinery is 
designed and sent out, which may be reckoned extra first-class in 
this or any civilised country, but which proves a miserable failure 
from the simple cause of insufficient consideration of climate and 
labour. 

For example, a plant is designed and sent out, | have no 
doubt admirable for better conditions, but quite unreliable in the 
circumstances and requiring an electrician’s skilled supervision. 
The generators built for 3000 volts after repeated breakdown, «ue 
to insulation failures caused by the mouldy tropical dampness of 
the air, have necessitated the lowering of the pressure to 171) 
volts. What was really required was a special design to meet the 
conditions. ; 

Departures from standard designs cost money, it is true, but 
reasonable capital cost is less important than having a rich level 
drowned for months together by ashort failure of pumping power. 
To unwater a drowned shaft takes vastly more time than it takes 
to keep it unwatered. Thus, if a pumping plant has a reserve 
capacity 10 per cent. beyond ordinary needs, a single day’s 
stoppage causes a collection of water that will require ten days to 
get out. Electrical power is put to a vastly more vital.duty when 
applied to drainage than in = f other department. Such points as 
this are liable to be overlooked. 


Angmering, July 24th. Gero, T. PARDOE. 


4 FALLACIES. 


Srr,—Your correspondent ‘‘W.J.H.” is distressed that he is 
unable to find out the correct displacement of our ships, and finds 
a general unwillingness on the part of owners and naval architects 
to disclose the A of their productions. But surely he must know 
that this is because they do not know what A is themselves. 

You will remember, Sir, doubtless if you have studied your 
‘* Alice,” that the White Knight sang a song, and he was careful 
to explain what it was before he began. First of all, there was the 
name of the song, then there was what the song was called, and, 
lastly, there was what the song really was, and these were all 
different. . 

A similar state of affairs rules with A, especially in the case of 


warships. First of all, there is the name of it, which, being inter- 
preted, is the displacement at the designed draught. i 
en the 


passes through this stage once during completion. 
designed draught has been reached within }in., an urgent 
telegram is sent to the Admiralty. The next day a constructor 
arrives, and, having walked round the ship, and noticed that 
everything—or nearly everything—is on board, he proceeds 
to row round the vessel in a boat, and notes the draught. 
In the meantime, a few hundred more men have been sent 
on board, and, hey presto! the vessel is exactly down to the 
designed draught. Much cheering, and a special meeting of the 
Admiralty Mutual Admiration Society, at which pats on the back 
are administered all round. Some months elapse before we come 
to the second stage—what the displacement is called. It is called 
‘deep draught.” By this time the vessel has undergone trials, 
several junior officers have joined, with their sea chests and 
bicycles, the ward-room piano is on board, and the washing has all 
come back from the laundry. These items, and possibly some 
others, account for the deep draught. The last stage—what the 
displacement really is—does not arrive until the vessel is in regular 
commission, and, presumably, ready for battle. At this time a 
few unconsidered trifles of weight, such as coal in reserve bunkers 
and ammunition, have been added. But when we arrive at this 
stage, the upper edge of the armour belt is getting perilously near 
the water-line, and it is discreet to say as little about this stage as 
possible. Hence the mystery of A. 


July 28th. WETTED SURFACE, 








LAUNCHES AND TRIAL TRIPS. 





WoopMErgE, steel screw steamer ; built by the Blyth Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of Messrs. 
Falconer, Ross and Co., Newcastle-on-Tyne ; dimensions, length, 
193ft. 8in., beam 26ft. 6in.; engines, triple-expansion ; con- 
structed by Mr. G. T. Grey, South Shields ; launch, July 15th. 


SHONGA, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of Elder, Dempster 
and Co., Liverpool; dimensions, 355ft. by 46ft. by 25ft. din.; 
engines, triple-expansion, 25in., 40in., 67in. by 45in. stroke, 
pressure 180 lb.; constructed by Richardsons, Westgarth and Co., 
L mited, Hartlepool ; launch, July 19th. 


APPENINE, steel screw steamer ; built by Irvine's Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Gulf Line, 
Limited ; dimensions, 360ft. by 51ft. by 25ft. 6im.; to carr) 
6300 tons ; engines, triple-expansion, 25in., 40in., 67in. by 45in. 
stroke, pressure 1801b.; constructed by Richardsons, Westgarth 
and Co.; !aunch, July 20th. 


ROSENDAL, steel screw steamer for passenger and cargo trade ; 
built by the Laxevaags Engineering and Shipbuilding Company, 
Bergen ; to the order of ‘‘ Hardanger Sondhordlandske Selskab, 
Bergen ; dimensions, 151ft. by 23ft. by 11ft, 3in.; launch, 
July 20th. 


Armstor, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Furness, Withy 
and Co, Limited ; dimensions, 336ft. by 47ft. by 24ft. 10in.; 
engines, triple-expansion, 32gin., 36in., 64in. by 42in. stroke, 
pressure 1801b.; constructed by Richardsons, Westgarth and Co.; 
trial trip, July 24th. 


NYLAND, turret deck steamer ; built by William Doxford and 
Son, Limited ; to the order of Axel Brostriim and Son, Gothen- 
burg ; trial trip, July 27th. 


TYNEMOUTH, steel screw steamer ; built by Wood, Skinner and 
Co., Limited ; to the order of the Burnett Steamship Company, 
Limited ; engines, triple-expansion, 2lin., 34in., 56in. by 36in. 
stroke, pressure 180lb.; constructed by the North-Eastern Marine 
Engineering Company, Limited ; trial trip recently. 








Accordingly the energy (1000 foot-pounds) of M or W has not 





load as possible each side of the fore-and-aft line, and so arranged 
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HORWICH, WITH SOME RESULTS.* according to the demands of the traffic. 


By Mr. GEORGE HUGHES, Member, Chief Mechanical 
Engineer, Lancashire and Yorkshire Railway, Horwich. 
BeroRE discussing the design and performance of locomotives the | types of goods engines, 


1000 engines, namely, 353 passenger, and 647 goods. 
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LOCOMOTIVES DESIGNED AND BUILT AT | there are about 1100 engines in steam daily, varying, of course, 


When the works at Horwich were opened the company had 
There were 
twenty-nine different types of passenger engines, and twenty-six | 
Realising the great importance of having 





decided to adopt the Joy gear, as it was found that the mileage 
between repairs was greater, and also that there was a slight 
economy of coal per engine mile. Consequently, the Joy motion 
was adopted for all future new engines—Fig. 11. At the time this 
gear was designed, the cylinders were 17}in. by 26in. stroke, with 
a working pressure of 160 1b. per square inch, but bearing the fact 
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Fig. i—POWER AND WEIGHT OF LOCOMOTIVES 


in mind that tie size of trains was increasing rapidly, and having 
decided upon interchangeability, the motion was designed on such 
liberal lines that it has stood the test of over twenty years, and 


as few classes as possible, Mr. Aspinall, then chief mechanical 
engineer, resolved to reduce the number, and to introduce 
standardisation, and, wherever possible, interchangeability. This 


critic must have some knowledge of the railway upon which they 
run and the nature of the work they perform. Particulars will 





be found by referring to the appendices and the subjoined 
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diagram—Fig. 1—-and statement, which give the power and 
weight of the various locomotives operating this traffic_-see also 
otherwise it may have a tendency to impede progress. 
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policy, no doubt, from a commercial point of view, is correct, but 
requires to be judiciously handled, and at the right moment, 
After due 


has actually been used for engines witb 214in. diameter cylinders, 
and a working pressure of 180 lb. per square inch. Until the 
advent of the fast heavy passenger and goods trains, this gave 
every satisfaction. However, the increasing sizo of cylinders, 
demanded by heavier trains and accelerated speeds, has now 
rendered it necessary to strengthen this motion. 

As regards interchangeability of boilers, the flanged plates were 
common to each class for a number of years, with only a slight 
difference in the lengths of the barrels, but this uniformity was 
disturbed by the introduction of the larger types, and Figs. 12 to 
16 illustrate the different boilers, and Fig. 17 gives specimens of 
the flanged plates now in use. Interchangeability was also 
extended to cylinders, valves, axles, axle-boxes, springs, wheels, 
and boiler mountings. 

A spinall’s standard radial passenger tank engine. (Built February, 
1889.)—The first type of engine Suilt was the eight-wheeled tank 
engine, four wheels coupled, with a radial box at each end— 
Fig. 18—an arrangement possessing many advantages for engines 
which have to work equally well in either direction. The number 
of engines built of this class is 270, and their usefulness is shown 
by the fact that they run 56 per cent. of the total passenger 
engine miles. The cylinders are inside, with valves on the top, 
thus giving ample steam-chest room and easy access to valve faces. 
The earlier engines of this class were fitted with unbalanced D 
valves, but a number are now running with the Richardson 
balanced form of valve, and some also with a circular balanced 
back-to-back valve of Mr. Aspinall’s design. Water is carried in 
side and back tanks, fitted with a scoop to pick up when running 
in either direction. The lowering and raising of the scoop is 
accomplished by means of Aspinall’s well-known vacuum arrange- 
ment, which has been used on all subsequent engines. These 
engines haul trains of 270 tons behind the draw-bar, at an average 
speed of 36.5 miles per hour, over grades shown on Fig. 6. 

Asprnall’s six-wheeled goods engine. (Built September, 1889.)— 
The next class of engine was the six-wheeled coupled goods 





Fig. 25. There are 440 of this class, twenty-two of which are, or 
will be, fitted with the Schmidt system of superheating. The 
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Figs. 3 to 1O—GRADIENTS ON THE LINE 


consideration and from the running experience of a number of | cylinders, with the exception of those fitted with superheaters, 
engines, some fitted with Joy gear, and others with the Stephen- | are similar to those on the radial tank engines, having either un- 


The Lancashire and Yorkshire Railway Company possess 1517 
son link motion, but otherwise of the same design, Mr. Aspinall | balanced D valves or the Richardson balanced type. These 


locomotives, 1052 of which have been constructed at Horwich, and 
* fhe insutution ot Mechanical Engmeers, 
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engines are employed in hauling goods loads up to 760 tons, and, | 
possessing a moderately-sized wheel, are very useful for passenger | 
traffic during the excursion season. Being simple in design, and | 
the parts accessible, they are light on maintenance, and easy to | 
repair. Several are fitted for steam heating of carriages. The | 
six-wheeled tenders, which carry 1800 gallons of water and 3 tons | 
of coal, have the water pick-up arrangement. 
Aspinall’s eught-wheeled bogie passenger engine. (Built March, 
1891.)—These engines—Fig. 2/—followed the goods engines. 


Aspinall’s converted tank engines for shunting. 
Prior to the construction of locomotives at Horwich, the stock for 
goods service comprised a large number of 4ft. 6in. tender engines 
and a variety of designs of out-of-date tank engines. To bring 
the shunting stock up to date, and meet the heavy demand for 
this class of work, Mr. Aspinall decided gradually to convert the 


| 4ft. 6in. tender engines into saddle tanks, cutting up the obsolete 
| types, and using the tenders for new stock. The conversion con- 


sisted of placing a saddle tank on the boiler, and adding a short 


Joys Valve Motion 


“Backward 


‘erward « 
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Fig. 11—JOY’S VALVE MOTION 


They were designed to work the fast passenger tratlic between 
Manchester and Southport, Manchester and Liverpool, Manchester 
and Blackpool, and Manchester and Leeds, and have similar 
cylinders to the goods engines, and unbalanced valves. When 
designed, they had the largest coupled driving wheels in this 
country—namely, 7ft. 3in. diameter. The tenders are inter- 
changeable with those of the goods engines. The maximum loads 
hauled are 220 tons over routes shown on Fig. 3, at an average 
speed of 42.8 miles per hour. Forty of these engines have been 
constructed. 

















length to the frames to carry a bunker—Fig. 35. The cylinders 
are inside, with valves between, actuated by Stephenson’s gear. 
The tank capacity is 1000 gallons, and the bunker holds two tons 
of coal. Two hundred and thirty of these engines are in service, 
and have proved exceedingly useful. 

Aspinall’s ten-wheeled bogie passenger engine, ‘‘ Atlantic” type. 
(Built March, 1899.)—To meet the persistent demands of the traffic 
department for heavier trains, these engines were next designed 
— Fig. 29; a sectional elevation is also shown on Fig. 35. (post). 
At the time of construction they were the largest inside-cylinder 


(May, 1893.)— 


back. The employment of large cylinders and small driving 
wheels renders these engines extremely powerful for heavy hay}. 
age. They are fitted witn large tenders carried on four pairs of 
fixed wheels, with a capacity of 3600 gallons of water and fivo tons 
of coal, One hundred and eight of this type are in use, and g 
further twenty-one have been constructed, but with corrugated 
flue boilers, March, 1903—Figs. 32 and 14. Originally the tude 
| plate of the corrugated steel flue was gin. thick, and steel tubes 
| were employed, but this combination was unsuccessful, owing to 
| frequent tube leakage. The tube plate was then taken out, and 
| replaced by another gin. thick, with slightly better results. Steg] 
| ian with copper ends in combination with the gin. plate were 
| next employed, and although Sep was effected, the leak. 
| age was not entirely sto! ped. he thin plates were then replaced 
| by copper tube plates lin. thick, and the trouble through leaky 
| tubes has disappeared. After 54 years’ service, however, many 
are now developing cracks in the upper and side portions of the 
| tube plate near the flange. It was anticipated that the fire-box 
crown, being subjected to the highest temperature, would be the 
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DETAILS OF BOILERS 


point at which drooping would first occur, but in some cases, con- 
trary to expectations, there was no droop ; but the crown actually 
moved upwards and flat places also appeared in other parts, 
notably in positions from 12in, to 18in. on either side of the centre 
line. Later measurements showed that there was a tendency for 
the box to assume a more or less oval form. It was calculated 
that a deviation of 14in. from the circle could be allowed as a safe 
maximum ; the defective part is forced back to its original form 
by a 200-ton hydraulic jack. The first box attained a mileage of 
43,000 before this became requisite, and it was again jacked after 
a further 19,500 miles. The second box covered 29,000 miles in 
its first period. Up to the present fifteen fire-boxes have been 
treated in this manner, with an average mileage of 61,700, and 
experience with these boxes indicates that the mileage becomes 
less each time jacking is resorted to. In this deflection from the 
circular form it has been repeatedly noticed that the movement 
when once started is fairly rapid up to about lin., after which it 
becomes slower. The depressions in the crown are generally 
most pronounced over the fire-bridge, while the tendency of 
the box to assume an oval form is most noticeable about 
half-way between the fire-bridge and the fire-hole door. 
After the first jacking it was noticed that the weld which was 
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alspinall s small four-wheeled shunting tank CnGURE. (Built 
November, 1591.)—The next engine constructed was the small 
shunting tank, or ‘‘ Pag” engine—Fig. 24. The aim in this 
design was to attain lightness and power. They have outside 
cylinders, with valves placed inside the frames, Stephenson 
motion, and are employed to work the traffic on the dock sides at 
Liverpool, Fleetwood, and Goole. Possessing good hauling power | 
for their weight, and having a short wheel base, they are useful 
for handling the traffic round the sharp curves with which these 
dock sides abound. There are thirty-seven of this type. 

















Figs. 12 to 1S—TYPES OF BOILERS 


engines of this type in the country. Thecylinders were of similar 
design to those of the eight-wheeled passenger, radial tanks, and 
goods, but were of larger dimensions, steam-jacketed,* and had 
valves of the Richardson type, exhausting through the back. 
Twenty were first built, one of which was fitted with a superheater 
of Mr. Aspinall’s design. ‘The tenders, which are larger than those 
previously constructed, carry five tons of coal and 2290 gallons of 
water. A further twenty followed, not fitted with jacketed 
cylinders, five of which had superheaters, similar to the one pre- 
viously built. The trains hauled by these engines are 375 tons, 
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Fig. 16—TYPE 
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Aspinall’s six-wheeled coupled outside-cylinder shunting tank | being tie heaviest and fastest on the line. 


engines. (Built October, 1891.)—These engines are employed for 
shunting purposes in the various goods yards, and for hauling the | 


Aspinall’s eight-wheeled coupled coal engines. 


traffic up the stiff incline from the Manchester Ship Canal Dock— | wheeled coal engine, with Belpaire fire-box, specially designed to 


Fig. 23. 
balanced valves placed on the top. 
of the ‘‘ Allan” type, with a rocking shaft. In order to negotiate 
sharp curves, the weight is concentrated on a short wheel base. 


They are fitted with outside cylinders, and Richardson’s | haul the heaviest mineral and goods train—Fig. 31. 
The motion is a combination | cylinders, 20in. diameter, placed inside the frames, were the 
largest yet employed by this company. The valves were of the 
Richardson type, plac 


The 


on the top, and exhausted through the 





Twenty of this type have been built, and haul loads of 1000 tons 
on the level. : 


* “ Proceedings,” Inst. Mech. E., 1896, Part 4, page 466, 


(Built April, 1900.) | 
—The ‘ Atlantic” type of engine was followed by the eight- 





placed at an angle of 45 deg. on bottom of right-hand side, 
had just become visible, but subsequent service did not affect it. 
An experiment has been made to prevent this deformation by 
direct staying of the flue to the outer shell, but with little success, 
The most recent examinations of this type of flue show that com- 
paratively little wasting occurs on the sides and crown, but it is 
pronounced round the ash-hopper. This wasting has reduced the 
plate thickness in some cases ,*zin., the original thickness being jin. 
Some grooving has been observed at the junction of the tube-plate 
and flue on the fire side. The usual pitting is encountered on the 
| box and shell, The circulation in this type of boiler is poor, and 
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Fig. 17—FLANGE PLATES 


compares unfavourably with the stayed fire-box boiler in this 
respect. Trouble has been experienced with priming, especially 
when shunting. Several appliances have been tried to obviate this, 
such as increasing the size of the dome, baftle-plates across the 
| boiler near the base of the dome, perforated plates in the dome, «c., 
but none of these removed the evil. Satisfactory results, however, 
| have been obtained by connecting the safety-valve manhole to the 
dome with an anti-priming pipe placed outside the boiler. An 
| arrangement is also under trial known as the Ross-Hotchkiss scum 
collector and circulator. Both the Belpaire and corrugated types 
are hauling trains up to 1000 tons, 
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Hoy’s ten-wheeled radial tank engines. (Built October, 1903.)— 
The next design was a ten-wheeled radial tank engine, built for 
the Manchester and Oldham branch service—Fig. 21. The gradients 
on this section are as severe as 1 in 41, eight stations occurring in 
74 miles. Loads of 200 tons have to be hauled atan average speed 
of 26 miles per hour, including stops, and with a restricted time 
allowance an engine possessing rapid acceleration was necessary. 
To obtain sufficient adhesion six wheels coupled were employed, 
with a radial box at each end. The cylinders, which are 19in. 
diameter, are similar to those of the goods and passenger engines 
previously described. Water is carried in side and back tanks of 
2000 gallons capacity, and the double scoop apparatus, similar to 
the eight-wheeled tanks, is used. The a, le is 3} tons. 

Hughes’ eight-wheeled radial tunk engines with Belpaire fire-boxes. 
(Built April, 1905).—These engines are similar to the previous 
eight-wheeled tanks, except that the fire-box is of the Belpaire 
pattern, and the boiler has 20 per cent. more water and 40 per 
cent. more steam space than the ordinary round top type—Fig. 19— 
this addition being obtained without altering any other portion of 
the original design. These engines are employed on the same work 
as the other eight-wheeled tanks, and twenty are in service. 

Thermal storage tanks. (June, 1902).—Six radial tanks of the 
round top fire-box type have been equipped with the Druitt-Halpin 
thermal storage tank—Fig. 20. This arrangement consists of a 
cylindrical tank mounted above the boiler, and connected thereto 
by a saddle-plate— Fig. 37 (post)—and is so well known that a further 
description is unnecessary. Where stopping places are frequent 
on rising gradients there is distinct economy. Certain tests were 
carried out between Salford and Accrington, resulting in an actual 
saving of one ton of water, and under similar conditions elsewhere 
the saving was 12 per cent. When, however, these engines have 
to take their turn on other sections of the line which are not so 
favourable the all round economy is brought down to 4 per cent. 

Hughes’ steam rail motor cars, (Built May, 1906).—Thirteen steam 
rail motor cars have been built—Fig. 34. The engines have outside 
cylinders, 12in. by 16in. stroke, and the valves are operated by 
ths Walschaert gear. A locomotive type boiler is fitted, similar 
in design to Fig. 18, which allows the employment of standard 
flanged plates and fittings, thereby reducing the cost of manufac- 
ture. The adoption of a comparatively large boiler gives additional 
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Fig. 35—CONVERTED TANK ENGINE 


heating surface, and provides a good margin for starting purposes. 
The car body is 47ft. long, and divided into three sections, namely, 
a luggage compartment with a capacity of 340 cubic feet, third- 
class accommodation for 56 passengers, and a driver's compartment. 
The car is steam heated, and lighted by incandescent oil-gas lamps. 
A feature in the design is the collapsible steps at each doorway, 
which can be raised or lowered from the trailing end so as to form 
a staircase from the car floor to the rail level, to enable passengers 
to board or leave at the ‘“‘halts.” The ease of attaching or 
detaching the engine from the car is another feature, thirty 
minutes being ample time for this work. The car can be operated 
from either end, and electric bell communication is also provided 
for signalling purposes between the driver and fireman when pro- 
pelling. These cars run on gradients of 1 in 40 and 1 in 50, and 
attain an average speed of 35 miles per hour, with an annual 
average mileage of 34,000. 

Hughes’ compound coal engine. (Built April, 1907).—Following 
the rail motors, ten compound coal engines were constructed— 
Fig. 33. This step was taken after some exhaustive tests with an 
engine which the author had converted into a compound. This 
subject will be dealt with in a future paper atan eariy date. 

Schmidt's superheater.—ln November, 1906, two standard goods 
engines were fitted with Schmidt’s superheating arrangement— 
Fig. 26. Schmidt’s experience showed the possibility of increased 
piston area, and so the 18in. cylinders were replaced by cylinders 
20in. diameter ; the maximum steam cut-off at the same.time was 
reduced to 70 per cent. With superheating, a higher initial pres- 
sure is maintained in the cylinder, and therefore a greater range 
of expansion is possible, whilst condensation is less. The additional 
weight, by reason of fitting this appliance, is about two tons, but 
the tractive force is increased in agreater ratio than the adhesion. 
Five passenger engines and twenty new standard goods engines, 
with this arrangement, have been built, or are under constructior, 
and the actual number in service up to date is sixteen. The subject 
will be dealt with in a future paper at an early date. 

Hughes’ banking engines. (Built March, 1908).—For heavy 
banking service and coal-shunting in the neighbourhood of 
Fazakerley, Liverpool, and Accrington, the author has put into 
service five very powerful engines—Fig. 22, They are equipped 
with the largest diameter of cylinders yet employed in a simple 
engine in this country, and, with their comparatively small wheels, 
possess a high tractive effort—an essential quality for shunting. 
In this design, owing to permanent-way considerations, it was 
necessary slightly to increase the fixed wheel base beyond that of 
the six-wheeled goods and eight-wheeled coal engines. For ease in 
passing round curves the flanges of the two middle pairs of driving 
wheels are omitted and the tires made wider. Water is carried in 
side and back tanks of 2000 gallons capacity. Steam and vacuum 
brakes are provided. 


(To be continued). 
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Waterworks and fire protection.—At the annual meeting of 
the American Waterworks Association, Mr. H. M. Wilson 
presented a paper on ‘‘ Fire Wastes,’’ in which he showed 
that the total cost of or loss in fires in the United States 
during the year 1907 amounted to £91,300,000, while the 
actual fire loss due to the buildings and their contents being 
destroyed was £43,000,000, or a per capita loss of 10s. for the 
entire country. He pointed out the significance of these 
figures in view of the fact that the average for the six leading 
countries of Europe was a loss of only 1s. 4d. per capita. The 
insurance loss for the year amounted to £29,000,000. The 
cost of fire department maintenance—including interest on 
capital—amounted to £8,800 000, while that of private fire 
protection was £3,600,000. Of the £43,000,000 due to the 
burning of buildings and their contents, £13,700,000 was 
chargeable to brick and stone buildings, and £29,300,000 to 
wooden buildings. The total cost of the waterworks systems 


of the United States amounts to some £225,849,500. Of this 
total, £176,715,000 is chargeable to domestic service and 


cent. of the total cost of waterworks systems is due to the 
additional supplies necessary for protection against fires. In 
individual cities, this proportion of fire protection cost to total 
cost of waterworks ranges from zero up to 60 percent. Of 
the total amount riven above, £49,134,500, the water supply 
cost represents 2£13,300,000; the distributing system, 
£25,450,000; hydrants, £6,000,000; and separate high- 
pressure fire service, £4,440,000. The cost of waterworks 
ranges from £4 15s. 6d. per capita in towns of 5000 to 30,000 
inhabitants, to £5 16s. 10d.in those of 30,000 to 100,000, and 
£6 11s. 4d. per capita in cities of over 100,000. 


Factory stock room methods.—To reduce the work of 
handling stock when taking an inventory, the Ryerson 
Company has an extra vertical row of empty bins at the end 
of each stack of bins. Thus, if there are fifteen bins in each 
horizontal row, the first one will be empty and the others 
numbered 1 to 14. In taking stock the contents of No. 1 are 
counted and placed directly in the adjacent empty bin, 
which is then marked No. 1. In the same way the contents 
of No. 2 are transferred to form No. 1, which is re-numbered 
as No. 2, and so on until No. 13 becomes No. 14, and the 
end—or fifteenth—bin is empty. At the next stock-taking, 
No. 14 is taken first, and the contents placed in the adjacent 
empty bin, which is then numbered No. 14, and so on down 
the line. The Pierce Automobile Company uses rows of 
sheet steel boxes or drawers in horizontal and vertical rows 
for storing small articles. A boy makes a daily round of 
the stacks, and wherever he finds the supply low he turns 
on end the stock card, which is set in a frame on the box 
and indicates the contents. These upright cards attract 
the attention of the stock clerk, who makes out the necessary 
order for replenishing the supply ; he then replaces the card, 
but with its reverse side outward, indicating that the supply 
has been ordered. For emery wheels and polishing wheels, 
which are of odd sizes, and for other odd shaped articles, 
the United Shoe Machinery Company uses long pegs of 
iron rods, each having an iron lug cast on one end. A 
rack of horizontal angle irons is placed against the wall, 
and the rods are set in any desired part of the rack by 
means of the lugs, which form attachment lugs. Thus the 
spacing or position of the rods is varied to suit the size or 
shape of the articles strung upon them. 


Machines for loading railway wagons with coal.—In certain 
parts of the United States coal is shipped very largely in 
covered wagons or ‘‘ box cars,’’ partly to reduce loss by theft 
and partly to utilise the ordinary goods wagons. As these 
wagons are of 30 to 40 tons capacity and about 30ft. long, 
with a door in the middle of each side, special means are re- 
quired to give them full loads promptly. Special portable 
conveyors have been adapted to this work. Some of these 
have fast-running belts, the belt being carried on a frame 
which is inserted in the wagon and turned parallel with its 
length. The coal delivered to this frame or belt, or inclined 
shoot, is thrown from the belt to the end of the wagon. This 
method is liable to result in considerable breakage with cer- 
tain kinds of coal. Another form of machine has a trough- 
shaped hopper, which travels to and fro inside the wagon, and 
has a rocking motion which tilts the contents out at each end 
of the travel, assisted by a scraper which passes through the 
hopper before the motion is reversed. At the middle of its 
travel, when opposite the door of the wagon, the hopper 
receives its load from a shoot. The hopper is mounted on 
the end of an arm which is inserted through the door, the 
hopper being pivoted so as to be parallel with the frame 
during the placing or removal of the frame. When inside 
the wagon the hopper or trough is placed parallel with the 
rails. The frame is pivoted to a steel truck or lorry, which 
carries the driving machinery and travels on a line of rails 
parallel with the wagon loading siding. A 75 horse-power 
electric motor is uged, running at 450 revolutions, and using 
current at 220 volts. Two wires and a double trolley are used, 
one for the supply and the other for the return current. The 
last few tons are shot in direct from the shoot. The machine 
can load from 40 to 50 wagons in ten hours. 


A steel bowstring arch bridge.—At Philadelphia, a 
steel bridge of novel design is being built to carry a street 
across a railway at a point where there are some sixteen 
lines of rail, and no intermediate piers or columns could be 
used. The rails are about 20ft. below the level of the street. 
The bridge has two steel arch ribs of box section, 15in. wide, 
16in. deep at the crown, and 104ft. deep at the inclined 
springing lines on the abutments, the springing being just 
below the street level. The clear span between the faces of 
the springings is 250ft., and the rise of the arch is 544ft. 
above this level. The height from the roadway to the top of 
the arch is 46ft., and the roadway has a camber of 3ft. in 
125ft., with a radius of 2000ft. at the middle of the span and 
gradients of 1 in 33 at the ends. The arches are 374ft. apart, 
and the floor girders carry outside footpaths, the total width 
being 57ft. A peculiar feature is that the hollow arch ribs 
are filled with concrete, made with jin. stone, and very wet. 
This is deposited through holes in the top cover plate and 
thoroughly rammed. The filling is carried on from both 
sides simultaneously. The arches were erected on staging 
and bolted at three splices, which were not riveted until 
the centers had been struck. The cross girders for the floor 
are suspended from the arch by hangers made of din. steel 
joists, the upper end of the joist lying inside the arch rib, 
with its flanges riveted to the web plates. The bottom 
cover plates of the ribs are cut to fit snugly between the 
hangers. Between the cross girders are 15in. rolled joists 
forming longitudinal bearers 17ft. 4in. long. The cross 
girders are encased in concrete, and concrete jack arches are 
built between the longitudinals, being so placed as to com- 
pletely encase the steel and protect it from smoke and gases 
from the engines. The roadway is paved with asphalt. The 
bridge is designed for a distributed load of 1001b. per square 
foot, with a concentrated load of 40 tons on a four-wheeled 
tram car on the roadway, and 1101b. per square foot on the 
footpath. 


2oad improvement experiments.—Much experimental work 
is being done in the United States to improvethe public roads 
of two different classes :—First, the roads of moderate and 
heavy traffic, especially near cities and towns; second, the 
roads in thinly populated country districts. Many of the 
experiments are in relation to utilising local materials, where 
ordinary road-making materials are not easily available. In 
the neighbourhood of some large sugar refineries a by-product 
—which is almost a waste product—is ‘‘ blackstrap,’’ a heavy 
treacle. Itis extremely dense and sticky, and when mixed 
with quicklime sets into a heavy and sticky cement. This 





Thur, only 22 per 


£49,134,500 is chargeable to fire service. 





About 300 Ib. of lime are slaked with 


manent and waterproof. 
100 gallons of water and 90 gallons of treacle residuum added 
and well mixed ; to this are added 50 gallons of asphaltic oi), 
While the mixture is hot, road metal in graded sizés is added 
and thoroughly mixed, When rolled upon the road surface 
it produces a firm and resilient paving. Another experiment 
consists in mixing oil or asphalt compositions with the 


natural earth, whether sandy or clayey. The road surface is 
alternately ploughed—or harrowed—and sprinkled, and finally 
rolled. With sandy soil the rolling is best done by a roller 
having its face formed by aseries of mushroom-shaped lugs 
or projections, which thus pack the material by ramming in- 
stead of by dead pressure. In still another case, in sandy 
districts, where the sandy road material is blown away by 
constant winds, a bed of heavy clay is laid upon the sandy 
road and well packed. This is watered, harrowed, covered 
— — and rolled until a thick and dense road covering is 
ormed. 








MIDLAND INSTITUTE OF ENGINEERS —The annual meeting of the 
Midland Institute of Mining, Civil, and Mechanical Engineers was 
held at Sheffield on the 22nd inst., Mr. M. H. Habershon presid- 
ing. The annual report notified a membership of 365, as compared 
with 363 last year. The report dealt with various aspects of the 
work of the Institute during the year, and, referring to the 
appointment of Professor C. T. O’Shea as hon. secretary of the 
Institution of Mining Engineers, in succession to the late Mr, 
Walton Brown, said that Mr. O’Shea had asked to be allowed to 
resign the secretaryship of the Midland Institute in consequence 
of the extra work his new appointment entailed. The Council had 
accepted his resignation, having taken the view that what was 
undoubtedly an immediate loss to that Institute was for the ulti- 
mate benefit of the Institution of Mining Engineers. Officers for 
the ensuing year were elected, and subsequently Mr. James Elce 
Silverwood, read a paper on ‘Some Notes on the Working and 
Testing of Locked-coil Winding Ropes.” An interesting discussion 
followed, 

THe TuHwalte Funp.—The B, H. Thwaite fund has received 
from Mr. Carnegie a cheque for £500. ‘The conditions which were 
attached to Mr. Carnegie’s offer—namely, that a further £510 
should be forthcoming from subscriptions from those who 
recognised the value of the services rendered to certain depart- 
ments of science and industry by the late Mr. Thwaite—were not 
exactly complied with, as the subscriptions did not reach a quite 
equal sum ; but Mr. Carnegie has not allowed this to stand in the 
way. He was doubtless influenced in his decision by the 
successful efforts of the committee with regard to Mr. Thwaite’s 
son, aged nine, who has been elected to the Yorkshire Society 
School, We understand that arrangements are also in progress 
for placing Mr. Thwaite’s daughter in a school. The Com 
mittee are desirous of expressing, through our pages, their 
gratitude to Mr. Carnegie for his generosity and kind considera- 
tion, to all who by their subscriptions have helped to make up the 
required sum, and to those who have so substantially assisted by 
placing Mr. Thwaite’s son in the above school. In the last- 
named connection, special thanks are due to Mr. George Mellor, 
the secretary of the Association of Yorkshiremen in London, of 
which association the late Mr. Thwaite was a founder. 


REPORT ON THE IRON ORES OF Nova Scotia.—The Mines 
Branch of the Department of Mines, Ottawa, which was organised 
for the pur, of devoting special attention to the economic 
features of Canada’s mineral resources, has just issued a report on 
the iron deposits of Nova Scotia, prepared by Dr. J. E. Wood- 
man, until recently Professor of Geology at Dalhousie University, 
Halifax. This report, which covers the more important iron 
deposits of the province, consists of 222 pages of text, 63 illustra. 
tive photographs, diagrams and maps, and an index. The scope 
and economic importance of the work may be judged from the 
instructions given to the author, who was requested to give 
special attention to:—(1) Localities of iron ore deposits so far 
discovered, and names and addresses of owners ; (2) history of 
development of mines and companies (if any); (3) geological 
description ; (4) analyses of cres; (5) in cases of mines which 
have om worked, output and statistics; (6) transportation 
facilities ; (7) limestone in neighbourhood of deposits ; (8) the 
general character of the forest in the neighbourhood, 7.¢., whether 
the supply is sufficient for mining purposes and for the produc- 
tion of charcoal in the event of the introduction of electric 
smelting ; and (9) maps of mines (and drill holes, if any). The 
report itself is divided into two main parts :—Part |. deals with 
the geographic relations of the deposits, their mineralogy and 
geology, and questions relating to mining policy, bounties and 
mining laws. Part II. is entitled ‘‘ Details of Iron Districts,” and 
covers more particularly the ores of the Clementsport basin, the 
Nictaux-Torbrook field, the deposits of Hants and Colchester 
counties, the ores of the Western Cobequid mountains and of 
Arisaig, and the ores of Cape B-eton, and is replete with analyses of 
ores, records of bore-holes and geological sections, and other 
statistical data. A second volume covering iron ore deposits, not 
referred to in Volume I., and devoting special attention to lime- 
stones of value for metallurgical purposes, will shortly be issued. 
Copies of the report may be obtained on application to Dr. 
Haanel, Director of Mines, Ottawa. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND.— 
The detailed official programme of the summer meeting of the 
North-East Coast Institution of Engineers and Shipbuilders, to be 
held jointly with the Scottish Institution of Engineers and Ship- 
builders in Glasgow on the 4th, 5th and 6th August, has now been 
issued. The representatives from both bodies will meet ou 
Wednesday, August 4th, at 10 a.m., at the fine new home of the 
Scottish Institution in Elmbank-crescent, when an address of 
welcome will be given by Mr. John Ward, the President of the 
Scottish Institution, which will be responded to by Mr. Summers 
Hunter, President of the North-East Coast Institution. The fore- 
noons of both Wednesday and Thursday will be devoted to the 
reading and discussion of papers. These will be as follows :—-‘‘ A 
Slight Sketch on the History of Propellants,” by Sir Andrew 
Noble, Bart., K.C.B., F.RS., D.Sc.; ‘‘ Notes on the Trials and 
Performances of the s.s. Otaki, fitted with a Combination of K3- 
ciprocating and Turbine Machinery,” by Engineer-Commander 

. McK. Wisnom, R.N.; ‘Sixty Years of Merchant |e 
on the North-East Coast,” by Dr. G. B. Hunter and by Mr. E. W. 
DeRusett, M.I.N.A.; ‘‘ Fifty Years of Warship Building on the 
Clyde,” by Professor J. H. Biles, LL.D. he afternoon of 
Wednesday will be devoted to alternative visits to works in the 
Motherwell, Johnstone, and Renfrew districts. At Motherwell a 
visit will be paid to the Dalzéll Steel and Ironworks (David 
Colville and Co., Limited), the Brandon Bridge Building Company, 
Limited, and the steel roof and bridge-building works of Messrs. 
Alex. Findlay and Co., Limited. At Johnstone a visit will be 
paid to the machine tool-making works of John Lang and Sons 
and Messrs. Thos. Shanks and Co. At Renfrew the works of 
Messrs. Babcock and Wilcox, Limited, engineers and _boiler- 
makers, will be visited. The afternoon of Thursday will be 
devoted to alternative visits to the Albion Motor Car Company, 
Limited, and the shipbuilding and engineering works of Yarrow 
and Co., Limited, at Scotstoun, to the dredger-building works of 
Messrs. Wm. Simons and Co., Limited, Renfrew, or to the Steel 
Company of Scotland’s works at Blochairn, and the works of Sir 
Wm. Arrol and Co., Limited, engineers and bridge builders, 
Dalmarnock, In addition about twenty other works will be open 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


War in Galvanised Sheet Trade. 

THE war in the galvanised sheet trade was confirmed in 
every detail to-day. It is stated that the members of the late 
organisation have in set purpose declared war to the knife against 
the newer firms, which, by refusing to join the late Association, 
brought about the downfall of that body, and that they have 
determined to try either to drive these newer firms out of the 
trade, or force them to reconsider their decision to remain outside 
any association. With this — object, selling prices, it was 
declared this afternoon, are to be sacrificed in an utterly reckless 
manner, and the conduct of business below cost is to be the rule 
of the trade. The ruin which this reckless state of things must 
of necessity bring about is almost shameful to contemplate, and 
the money which must be lost in the course of the fight is certain 
to be very large. Names were freely canvassed to-day respecting 
which makers in the galvanised sheet trade are supposed to be in 
the best—i.e., the strongest—positiun to emerge sound out of the 
fierce racket, and which must succumb, but beyond the general 
fact that makers situated near the ports will, owing to their situa- 
tion, stand a much better chance of surviving than those inland, 
such as the Staffordshire and Midland makers in particular, 
nothing definite could be declared. The position which has 
been sprung upon the industry is certainly one for extreme 
regret, and of grave trade moment. Selling prices to-day for 
24 w.g. f.0.b, Liverpool or equal were £10 to £10 10s. and £10 15s, 
per ton, compared with £12 10s., which was the ruling quotation 
before the break up of the Association. The spelter market 
partakes of the disorganisation of the sheet branch, and virgin 
spelter is quoted £12 15s, at Birmingham, and hard at £18 10s, 


Closing Ironworks. 

The immediate result upon the black iron trade of the 
war which has been declared in galvanised sheets is disastrous. 
One large firm in the Wolverhampton district owning four sheet 
mills has given notice to its men of its intention immediately to 
close down the works until such time as better trade arrives, and more 
remunerative prices can be got. ‘This is a very serious state of 
things, and it is feared that some other ironworks may follow the 
example. Owing to the unsatisfactory state of trade and the 
exceedingly low prices prevailing, certain of the common bar iron- 
works have been closing down some of their mills for some time 

t, and now it seems the black sheet makers are to do the same. 
lack sheets have falien 2s. 6d. to 5s. per ton the last fortnight, 
and prices are now :—20 w.g. sheets, £7 to £7 2s. 6d., 24 w.g., 
£7 2s. 6d., and 27 and 28 w.g., £7 15s. to £7 17s. 6d. per ton. 
Common bars for nut and bolt and fencing purposes are down to 
£5 12s. 6d. per ton, and merchant bars are as low as £5 17s. 6d. 
North Staffordshire ‘‘crown” bars are £6 10s. at the ports, 


Raw Iron Trade. 

The price of pig iron is said to be out of proportion to 
the selling values of finished material, but makers will not listen 
to consumers’ demands for any sensible reduction in prices. The 
improvement on the Cleveland market, with an advance in the 
value of No. 3 iron of 1s. 1d, on the week, adds to the strength 
of the local makers’ position. Prices are quoted :—Forge pig 
iron: Staffordshire common, 46s.; part-mine, 48s, to 49s, 6d.; best 
all-mine, 80s. to 81s.; cold blast, 110s.; Northamptonshire, 46s. to 
47s.; Derbyshire, 47s. 6d. to 48s. 6d.; North Staffordshire, 49s. to 
50s, 








NOTES FROM LANCASHIRE. 
(From eur own Correspondent.) 
MANCHESTER, Thursday, 
Better Undercurrent in Pig Iron. 

Ir is pleasing to note that there are now improved 
prospects in pig iron. Merchants are sending out a fair number 
of inquiries for decent quantities, and, notwithstanding bad trade, 
consumers are at last compelled to cover their requirements. 
There is also some anxiety to buy for forward delivery, but this 
makers in most cases will not hear of. Indeed, one well-known 
Scotch firm has withdrawn quotations for a time owing to the 
critical position in the coal trade, while others will not quote for 
delivery within the next three months, No doubt much of this is 
caused by buying on speculative account, coupled with strong 
American advices. English brands are firmly held for full rates, 
and Middlesbrough and Scotch are 6d. to 1s. better on the week, 
according to circumstances. On the month, Staffordshire and 
Derbyshire are practically unchanged, and Lincolnshire 6d. better. 
(iartsherrie has shown the highest figure, ls. to 1s. 3d.; Eglinton 
and Dalmellington, 9d. to 1s.; and Glengarnock, 6d. per ton. 
Hematite is about 6d. per ton better, but the close is dull. Forge 
iron was in better inquiry, but remains weak on spot. 


Finished Iron and Steel. 
Shows little change. There is still a scarcity of foreign 
billets, which now pretty well approximate to English in price. 


Copper. 
Manufactured rallied somewhat in the concluding week of 
this month, but while tubes were 4d. per lb. higher, sheets were 
£2 per ton lower, ‘Tough ingot was rather easier. 


Lead. 
Values gradually dropped, and sheets are 10s, per ton 
lower, and the feeling easier, 


Tin. 
English ingots have been variable, but close about 20s. 
per ton better on the month, 


Quotations, 

Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. to 51s, 6d.; Derbyshire, 52s. 6d. to 53s.; Middles- 
brough, open brands, 57s. 10d. to 58s, 1d. Scotch: Gartsherrie, 
59s. 8d.; Glengarnock, 58s.; Eglinton, 57s. 6d.; Dalmellington, 
57s. 6d., delivered Manchester; West Coast hematite, 58s, 6d.; 
East Coast ditto, 56s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 57s. 3d.; Glengarnock, 56s.; Eglinton, 55s. 6d.; Dal- 
mellington, 55s. 6d. Delivered Preston: Gartsherrie, 58s. 3d.; 
Glengarnock, 57s.; Eglinton, 56s. 6d.; Dalmellington, 56s. 6d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. 
to £8. Steel: Bars, £6 5s.; Lancashire hoops, £7 5s.; Stafford- 
shire ditto, £6 17s, 6d. to £7 ; sheets, £7 17s. 6d. to £8; boiler 
plates, £7 2s. 6d.; plates for tank, girder, and bridge work, £6 
to £6 5s.; English billets, £4 10s, to £4 12s. 6d.; foreign ditto, 
£4 7s. 6d. to £4 10s.; cold-drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £71; tough ingot, £62 to £62 10s.; best 
selected, £62 to £62 10s. per ton; copper tubes, 84d.; brass 
tubes, 6§d.; condenser, 7{d.; rolled brass, 64d.; brass wire, 64d.; 
brass turning rods, 64d.; yellow metal, 64d. per lb. Sheet lead, 
£17 5s. per ton. English tin ingots, £131 10s. per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was rather under 
the average, but there was more business being done. The Eight 
Hours Act, with one or two slight exceptions, does not appear to 
have caused much trouble. Still, there was a marked disposition 
on the part of buyers to cover forward, espzcially in house coal, 





In shipping and bunkering coal the tone was also decidedly better. 
The market closed with an upward tendency, although no change 
was made in official quotations. 


BARROW-IN-FURNESS, Thursday, 
Hematites. 

The tone of the hematite iron trade has not improved. 
The demand is confined to a much smaller business than bas been 
the fact of late, and makers, generally speaking, are not holding as 
many orders as for some time past. Consequently there is an in- 
erease of stocks in makers’ yards, and the prospect of a further 
increase in warrant stores. The iron held in the latter is the same 
as last week, 13,377 tons, which is, of course, only looked upon as 
a comparatively small bulk of metal. There are still 26 furnaces 
in blast, and it is not proposed at the moment to put any of these 
out of blast, as the general feeling is that the present period of 
depression will only be of brief duration. Prices are still easy at 
58s. net f.o.b. for mixed Bessemer numbers, and 56s. 6d. for 
warrant iron net cash sellers, 56s, buyers, special hematites are at 
60s. to 61s, 6d., and are in fairly good demand ; indeed, although 
the general trade is quiet, the special trade is reasonably supplied 
with orders. There are good prospects for this particular business, 
as by the means of specifying exactly the analysis of metal a con- 
sumer wants half his battle is fought in the special manufactures 
which require this high grade metal as the basis of their opera- 
tions. The sale of spiegeleisen is not large, and most of it is used 
in the district, but a portion of it is being utilised on foreign 
account. Ferro-manganese is making a market for itself, and 
there is no question that this material will be in very strong 
demand when there is a general improvement in trade. Charcoal 
iron is selling fairly well, and there is much activity in the district 
in the manufacture of charcoal required in the smelting operations. 
Scrap iron is in good demand, and some large parcels have recently 
been sold. Iron ore is in small request, and the mines are being 
but indifferently worked, except those at Hodbarrow and Ronhead, 
where there is a good output of iron ore, which, of course, is of the 
best uality, and realises 17s. per ton net at mines, while medium 
sorts are at 13s, 6d. and ordinary at lls. per ton. Cargoes of 
foreign ores have not been largely imported of late. 


Steel. 
There is no improvement to report in the steel trade. 
The mills are not fully employed, even in the Bessemer depart- 
ment. The demand for rails is not large enough to keep all the 
wills in the district employed, and considerable foreign competition 
has now to be faced. Merchant steel is in quiet demand. Ship- 
building classes of steel are in poor request, although some good 

local orders are expected. 


Shipbuilding and Engineering. 

The only news in the shipbuilding trade this week is the 
receipt of an order by Vickers, Sons and Maxim for the construc- 
tion of a floating dock to raise one of the Dreadnoughts. No 
information is to hand as to the size of this dock, but as it has to 
lift about 23,000 tons, it may be judged to be of considerable 
dimensions. Other docks of this class have to be built for the 
Admiralty. Orders have been received for a large number of gun 
mountings, and this department of local industry will soon be very 
briskly employed. 

Shipping and Coal. 
The shipping figures this week are not to hand, but it is 


known that the exports of iron and steel are low. Coal and coke 
quiet, but prices, in view of the crisis, are high. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Steam Coal Active. 

STEAM coal is at present much in demand for shipment, at 
prices reaching up to 9s, 6d. per ton. Heavy tonnages are leaving 
the South Yorkshire districts for the East Coast more especially, 
and also for the West. All kinds of steam fuel are selling freely, 
steam nuts and seconds hards being inclined to move with almost 
equal freedom to best hards, at corresponding rates. The latest 
available official return of exports of coal from Hull—that for the 
week ending 20th July—shows the total to have been 106,241 tons, 
as compared with 84,979 tons for the corresponding period of last 
year. Cronstadt was the principal market, taking 19,690 tons, 
Alexandria second with 9831 tons, and Rotterdam third with 
9271 tons, 


House, Gas, and Small Coal. 

House coal keeps in fair demand, owing largely to house 
holders putting in their winter supplies. London merchants 
maintain their requirements, which are stated to be rather larger 
than usual at this period of the. year, Country merchants are also 
reported to be ordering somewhat more freely, especially from the 
Eastern Counties. Secondary qualities do not sell so actively as 
the superior grades. Best Barnsley continues at 11s. 6d. to 13s. 
per ton at pit ; secondary descriptions, from 10s. to 11s. per ton at 
pit. Gas coal is in moderate demand, a considerable tonnage 
being despatched on account of contracts. Slacks are in good 
request, extra supplies being taken in several instances for stock 
at works and mills. For qualities used in Lancashire cotton and 
Yorkshire woollen districts the prices are maintained at 4s. 6d. to 
5s, 6d. per ton. 


Coke. 

A fair demand continues in the coke market at recent 
prices, and is showing no tendency to decline. Best washed coke, 
10s. 6d. to 11s. per ton; unwashed, 10s. to 10s. 6d. per ton. 
Coking smalls are in good request, and somewhat scarce, the 
firmer tone noted last week being still evident. 


The Iron Market. 

Official pricesof hematites still continue as during the past 
few weeks. A brisk demand arose for East Coast iron a few days 
ago for shipment, but not sufficient to affect prices permanently. 
Generally the demand for East or West Coast is much below 
the output, and iron is being daily put into stock. Hopes are 
still entertained of better times, and this, with the low Bank 
rate, keeps up the make and price. The Lincolnshire Iron- 
masters’ Association met last Friday, but made no alteration 
in prices—neither buyers nor sellers seem to be pushing business. 
Most of the pig iron producers are fairly well sold until after the 
holiday season, when they expect trade will improve. Quota- 
tions :—Hematites: West Coast, 68s. to 69s. per ton ; East Coast, 
64s. to 65s. per ton; both less 24 per cent. delivered in Sheffield 
and Rotherham ; Lincolnshire, No. 3 foundry, 50s. per ton; No. 4 
foundry, 493. per ton; No. 4 forge, 49s. per ton; No. 5 forge, 
mottied and white, 49s. per ton; basic, 50s. 6d. per ton; Derbdy- 
shire, No. 3 foundry, 49s. 6d. to 50s. per ton; No. 4 forge, 
48s. 6d. to 493. per ton. Both Lincolnshire and Derbyshire irons 
net delivered in Sheffield and Rotherham. 


Bars, Hoops, and Sheets. 

The finished iron trade of the district is very much in want 
of work, the employment afforded being little more than half time 
in several directions. Quotations unaltered, viz. :—Bars, £6 10s. 
per ton ; hoops, £7 10s, per ton ; sheets, £8 10s. per ton. 


The Heavy Trades—Armour Orders. 
The statement that the Government had decided to carry 
out their vontingent programme of four additional Dreadnaughts 





was most acceptable. The Government have given out the orders 
for armour for two ships, and distributed them fairly equally 
amongst the five armour-making firms of the country. The total 
weight is from 6000 to 7000 tons. This will follow on very con- 
veniently the work just being completed, and is very welcome 
all round. In other departments of the heavy industries we do 
not hear of much change. Orders for railway material are very 
small and engineering requirements languid. No firms are fully 
employed, the majority areca only about half on these classes: 
of work. In marine work there is nothing new except for special 
lines, and limited to few firms, 


Tne Lighter Trades. 

Several of the lighter departments are moderately em- 
ployed on foreign account, more especially in tool steel, circular 
saws, and various kinds of tools. Russia and Italy aro reported to 
be satan, Be cay freely in several lines. There is said to be 
rather less being done in high-speed steel. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

SELLERS of Cleveland iron have not done so well this 
week as they did last, though on Monday they booked very good 
orders, and this has placed them in a rather satisfactory position, 
so that for the present they have no need to press iron upon the 
market. On Tuesday, however, the active buying ceased, and 
prices have since fallen away a few pence. The upward movement 
resulted in the price of Cleveland pig iron being raised 1s, 3d. per 
ton, 49s. 3d. per ton for No. 3 being touched on Monday, ar 
since then 3d. of this has been lost, while the Cleveiand warrant 
price has dropped 4d. Consumers bought rather freely last week, 
and there was considerable animation in the warrant market, the 
stocks of users having been allowed to get small, and the need to 
have them replenished became rather pressing. This week since 
Monday a quieter state of things has been reported, and one 
reason for the reaction is said to be the more rapid increase in the 
stock of Cleveland pig iron in Connal’s store, and another reason 
was that speculators in warrants were endeavouring to take profits, 
and thus were offering them more freely. Then tin and copper 
prices are somewhat easier. No. 3 Cleveland G.M.B. pig iron on 
Wednesday was quoted at 49s,; No. 1 at 51s. 6d.; No. 4 foundry 
at 48s.; No. 4 forge at 47s. 9d.; and mottled and white at 47s. 3d., 
all for early f.0.b. delivery. The prices for forward delivery were 
practically nominal, buyers holding back. 


Hematite Pig Iron. 

Makers of East Coast hematite pig iron at last are able 
to give somewhat more cheerful reports about their business, and 
it is now hoped by them that the worst of the depression is over, 
so far as they are concerned, for there appears some improvement in 
theshipbuilding industry, on which local hematite pig iron producers 
largely depend. Cx s have been buying more freely during 
the last few days, and sellers have seen their way to advance 
quotations for mixed numbers to 55s. per ton for early delivery, 
which is a rise of 3d. per ton this week, and the higher price can 
be more readily realised now than was the 54s. 9d. asked last 
week. Makers.of East Coast hematite pig iron have had a very 
unsatisfactory experience during the last two years, and the direc- 
tors of the Normanby Ironworks Company, Limited, Middles- 
brough, in their annual report, state that at no time during the 
past twelve months has it been possible to sell hematite iron and 
purchase the ironmaking materials so as to leave a reasonable 
margin of profit. They have only kept two furnaces in operation out 
of their four built, and nevertheless it has, at.times, been difficultto 
dispose of even the reduced make and keep down the stocks of pig 
iron. This company makes exclusively hematite pig iron, This 
experience is more or less general among those who produce this 
class of pig iron for the market. Cheaper ore cannot be reported, 
for 16s, 3d. per ton e.i.f. Tees is firmly adhered to, nor is any 
relief obtainable in the price to be paid for coke, the figure for 
furnace coke being maintained at 15s. 61. per ton delivered equal 
to Middlesbrough, and some sellers hold out for 15s, 9d. 





Stock and Shipments of Pig Iron. 

It must be conceded that the figures with respect to the 
stock and shipments of pig iron are most disappointing. They 
were bad enough in June, but are much worse this month, more 
especially the stock returns. Last week alone nearly 8000 tons 
were added to Connal’s stock of Cleveland pig iron, and for the 
first time since July, 1907, that stock, which was under 48,000 
tons a year ago, has overtopped a quarter of a million tons. It has 
a weakening effect to find that iron is going-into the public store 
from furnaces which have not heretofore had any of their iron 
lodged with Connal’s. The quantity of Cleveland pig iron in 
Connal’s store on the 28th was 258,353 tons—an increase of 20,471 
tons for the month—a more rapid increase than has been known 
since 1905. The stock consisted of 252,718 tons of No. 3, 4734 tons 
of No. 4 foundry, and 901 tons of other iron undeliverable as 
standard. Shipments are poor this month ; they were not good 
in June, but are much worse this month, only 83,946 tons having 
been despatched up tc the 28th, as compared with 96,546 tons last 
month ; 97,881 tons in July, 1908 ; and 129,268 tons in July, 1907, 
ali to 28th. 


Realised Prices of Manufactured Iron. 

It has been this week notified to the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North of 
England that the average net _— realised by the manufacturers 
of the district for the finished iron despatched from their works 
during May and June was £6 6s. 7.16d. per tun, which was 
1s. 2.26d. per ton below the average for March and April, and in 
accordance with the sliding scale arrangement, the rate for 
puddling in the North-East of England will be reduced 3d. per 
ton, viz., to 8s. 3d. per ton, while other forge and mill wages will 
be reduced 24 per cent. from Monday next. The following were 
the average prices realised for the different descriptions of finished 
iron, and the increase or decrease on the figures for the March- 
April rates :—Rails, £5 12s. 2.65d. per ton, decrease 16s. 2 47d.; 

lates, £5 18s, 6.35d., decrease 2s. 9.06d.; bars, £6 7s. 7.8d., 
increase 2.25d.; and angles, £6 14s. 8.45d., decrease 3s. 7.66d. 
The fall in realised prices during the first half of the year was 
6s. 103d. per ton, and over the last twelve months 7s, 3.45d.; 
while from the highest average of the late ‘‘ boom” the decrease 
has been 20s. 1.94d. The rate for puddling has fallen 1s. per ton, 
and other mill and forge wages 10 per cent. The price now 
reported for all kinds—£6 6s. 7.16d.—is the worst that has been 
announced since November-December, 1905. The deliveries of 
the last two months were the smallest ever reported—they were 
at the rate of only 30,000 tons per annum, whereas as much as 
657,000 tons were turned out at one time in a year. 


Manufactured Iron and Steel. 

On the whole more sanguine reports are given with 
respect to business in the finished iron and steel trades, and 
increased business is being done in several branches, more par- 
ticularly in rails, sheets, and plates, the better demand for the 
last being due to the improvement which is at last being a 
enced in shipbuilding. Messrs. Boleckow, Vaughan and Co, have 
secured the order for 25,000 tons of steel rails for the Transvaal 
Government Railways, also one for 12,000 tons for the Australian 
Railways. On the other hand, one of the other railmaking 
concerns, owing to shortness of specifications, cannot keep its 
works fully going. At Messrs. Bolckow, Vaughan and Co,’s Eston 
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Steelworks the wages of the men, which are regulated by a sliding 
scale based upon the prices which the firm realises for steel rails, 
have been raised 4 per cent. for the next two months. -No 
changes have been made in the —— for manufactured iron 
and steel during this week. The Darlington Forge Company has 
this week sent to Belfast two of the largest boss brackets ever 
forged. They weigh nearly 40 tons each, and are for the new 
White Star liaers now being built there. 


Shipbuilding and Engineering. 

Some improvement in shipbuilding in this district can 
now fairly be reported, a number of orders for new vessels having 
been secured, and the outlook is certainly more favourable. The 
list of ‘‘laid up” vessels is being shortened, and on the Tyne the 
number is under fifty, or nearly a third of what it was at the com- 
mencement of the year, while rates of freight are showing a slight 
improvement. The directors of the West Hartlepool Steam 
Navigation Company say that they believe the worst of the de- 
pression has been experienced, and the current voyages of their 
steamers are more satisfactory. Profitable business is likely to be 
done in the autumn. 


Cleveland Ironstone Miners’ Wages. 

A fortnight ago the Cleveland Mineowners’ Association 
claimed a reduction of 24 per cent. in miners’ wages. This they 
regarded as due owing to the fall in the price of pig iron shown by 
the last ascertainment. A deputation of the men on Wednesday 
asked the owners if they could not forego a reduction on this 
occasion. The owners were unable to acquiesce in the suggestion, 
but expressed a willingness to settle at 14 percent. reduction. 
This proposal will be placed before the district. 


Coal and Coke. 

The coal trade in Northumberland and Durham continues 
to show much activity; indeed, the collieries experience some 
difficulty in satisfying the demand for coal for early delivery. The 
rates for forward execution are not so brisk as they were, because 
the consumers expect prices will ease if there is an amicable settle- 
ment of the dispute in the Scotch coal trade. Quotations are 
now comparatively high, best steams at 12s. 6d. to 13s,; steam, 
smalls, 5s. 6d. to 6s. 6d.; best gas coals at 1ls.; gas, seconds, 10s. ; 
and bunkers and coking coal 9s. 6d. to 10s. 3d. Coke is very firm 
in price, and in good request ; furnace coke is realising 15s. 6d. 
to 15s. 9d. per ton delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Crisis in the Coal Trade. 

THERE was a general impression in trade circles early in 
the week that a settlement might be reached by the conference 
that took place in Glasgow on Tuesday between representatives 
of coalmasters and miners to deal with the wages dispute. It was 
understood that the employers were not unwilling that the 6s. 
minimum wage should be obtained by the miners, provided that 
they—the employers—could be saved from loss by a readjustment 
of the sliding scale. The conference lasted over three hours, and 
failed to arrive at an arrangement, it being understood that 
its proceedings would be reported to an adjourned meeting 
to be held at the Board of Trade offices in London on Thurs- 
day. Hardly any information regarding what occurred at 
Tuesday’s meeting was allowed to leak out, but it became known 
that the representatives of the men took up an uncompromising 
position, fortified as they were by the very large majority by 
which the Scottish miners have voted in favour of a general strike. 
Of the 80,000 miners, no less than 68,275 took part in the vote, 
and 63,083 voted in favour of a strike, and 5192 against. This 
result, together with reports as to the balloting in England, seems 
to have encouraged the miners’ leaders to assume very high 
ground, and the outlook at the moment is not reassuring. 


The Pig Iron Market. 

At the end of last and beginning of the present week 
there was a more hopeful feeling in the warrant market, and a fair 
business took place, with a gradual improvement in prices. This 
feeling bas not been maintained, the result of the conference on 
the mining dispute having had an unfavourable effect on the 
market. Business has been done in Cleveland warrants from 
48s. 5id. to 49° 2d. cash, 48s. 94d. to 49s. 5d. one month, 
and 49s, 24d. to »~- 10d. three months. Transactions were also 
noted at 49s. anu ~ 14d. for delivery in seven days, 49s, 2d, 
seventeen days, and 1d. for September 2nd. 


Scotch Makers’ Iron. 

Deliveries and shipments of pig iron in the last few weeks 
showed a tendency to increase, this being due not so auch to any 
real improvement in trade as to a desire on the part of consumers 
to be supplied with raw iron in case of a rise in price. There was, 
of course, the probability of a proportion of the furnaces being 
put out of blast in the event of a general strike of colliers, and a 
searcity of fuel might reduce the output of iron. The demand for 
pig iron fell away considerably, however, in the course of the past 
week, so that the- market was flat ; but it is quite likely that a 
strike of miners might help somewhat to raise prices by reducing 
output and stocks. Ten furnaces have been stopped, but it has 
been quite usual to reduce the production during the summer trade 
holidays. There are now 72 furnaces in blast in Scotland, com- 
pared with 82 in the preceding week, and 69 at this time last year. 
Should the mining trouble be prolonged, it is not unlikely that the 
pig iron output may be furthercurtailed. Some brands of pig iron 
are lower this week. Monkland,No. 1, is quoted f.o.s. at Glasgow, 
55s.; No. 3, 53s.; Carnbroe, No. 1, 58s. 6d.; No. 3, 53s. 6d.; Clyde, 
No. 1, 59s. 6d.; No. 3, 53s. 6d.; Gartsherrie, No. 1, 60s.; 
No. 3, 54s.; Calder, No. 1, 60s.; No. 3, 55s. ; Summerlee, No. 1, 
60s. 6d.; No. 3, 55s. 6d.; Langloan, No. 1, 61s.; No. 3, 56s.; 
Coitness, No. 1, 88s.; No. 3, 56s.; Glengarnock, at Ardrossan 
No, 1, 62s.; No. 3, 57s.; Eglinton, at Ardrossan or Troon, No. 1, 
553.; No. 3, 53s.; Dalmellington, at Ayr, No. 1, 58s.; No. 3, 
53s.; Shotts, at Leith, No. 1, 60s.; No. 3, 55s.; Carron, at 
Grangemouth, No. 1, 63s.; No. 3, 56s. per ton. 


The Hematite Trade. 

The market for hematite has this week been very dull. 
Consumption in the West of Scotland has been at a standstill, with 
some doubt as to when it might be fully resumed. Cleveland 
warrants have been on offer at 56s. 6d. without purchasers, and 
Scotch hematite is also comparatively neglected, the nominal price 
being 57s. for delivery at the West of Scotland steelworks. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in =o 
week amounted to 5968 tons, against 3846 in the corresponding 
week of 1908, Of the total, there was despatched to Italy 2052 
tons, Belgium 120, Canada 400, India 60, France 25, Germany 41, 
Holland 60, China and Japan 110, other countries 225, the coast- 
wise shipments being 2875 tons, compared with 2113 in the 
corresponding week. The arrivals at Grangemouth of pig iron 
from Cleveland and district were 7090 tons, showing an increase 
of 3137 tons over the corresponding week’s imports last year. 


Finished Iron and Steel. 
Only a partial start was made this week after the holidays 

at the finished iron and steel works, The orders coming to hand 
have been unsatisfactory, both as regards malleable iron and steel. 
For shipbuilding material the new orders are small, but if a strike 





of miners were averted, it is believed they would soon become more 
important, as it is understood the prices are now low enough to 
induce business. 


The Coal Trade. 

Business is disorganised in the Scottish coal markets by 
the labour dispute, and the tension pending the final result of the 
conferences between representatives of employers and workmen 
has been so great that scarcely any business could be attempted, 
except for prompt delivery. The demand for manufacturing 
purposes has been reduced by the holidays, and from the same 
cause shipments have decreased to little over one-half what they 
were in the preceding week. Prices cannot be given at the 
moment with anything like accuracy. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


IN some respects business last week was of a disappointing 
character. Usually before holiday there is a more vigorous tone, 
with a tendency to stronger prices, but last week, what with 
absenteeism on the part of colliers, many of whom are engaged in 
harvest work, supplies were scanty, and yet quite sufficient to meet 
the demand, so that prices remained but slightly affected. New- 
port totals were good, considering, the total being 90,525 tons, of 
which nearly 77,000 tons went to foreign destinations. Swansea 
total was only 62,000 tons, and in all there was a decrease in the 
export and import trade of the port of 6000 tons. Port Talbot 
showed an improved total. Occasionally during the week Cardiff 
showed an improvement, and the foreign shipments were large, but 
on the whole there was a falling off. Among the larger shipments, 
Port Said, Cronstadt, Montevideo, and Alexandria figured well. 
Steam coal was brisk; dry coals in demand. Supplies of steam 
and semi-bituminous remain in the ascendant. No. 3 Rhondda 
continues with an upward tendency. Best bunker prices firm ; 
other kinds unsteady. No improvement in house coal, which 
remains, both in volume and in price, below the expectation of 
coalowners—in fact, the season so far has failed to bring this class 
of coal up to summer bulk and values, 


Present State of Coal Trade. 

The severe weather has told seriously against the coal 
trade, and even best and seconds steam coal have been in poor 
demand. > and Monmouthshire are in a similar position. The 
outlook is bad. The situation, authorities say, can only be saved 
by the successful issue of Mr. Churchill's intervention. At 
Cardiff, mid-week, prospects were stated to be gloomy, even by 
authorities who have hitherto been hopeful. Latest prices :— 
Best large steam, 16s. 9d. to 17s ; best seconds, 15s, 9d. to 16s.; 
ordinary seconds, 14s, 6d. to 15s.; best drys, 15s. 6d. to 1é6s.; 
ordinary drys, 13s. 6d. to 14s. 3d.; best washed nuts, 13s. 9d. to 
14s, 9d.; seconds, 12s. 9d. to 13s. 3d.; best washed peas, 12s. 6d. 
to 12s, 9d.; seconds, 10s. 9d. to 11s. 9d.; very best smalls, 9s. 3d. to 
Qs, 9d.; best ordimaries, 7s. 3d. to 7s. 9d.; inferior sorts, 6s. 6d. to 
7s.; best Monmouthshire black vein, 15s. 6d. to 15s. 94d.; 
ordinary Western Valleys, 14s. 6d. to 14s. 9d.; best Eastern 
Valleys, 13s. 9d. to 14s. 3d.; seconds, 12s. 9d. to 13s. Bitu- 
minous coal: Very best households, 15s. 6d. to 15s. 9d.; best 
ordinaries, 14s, 6d. to 15s. 6d.; No. 3 Rhondda, large 
17s. to 17s. 6d.; brush, 13s, 6d. to 13s. 9d.; smalls, 10s. to 
103. 3d.; No. 2 Rhondda, 12s. 9d. to 13s.; through, 10s. 
to 10s. 6d.; smalls, 8s. 9d. to 9s. Patent fuel, 15s. to 15s. 6d. 
Coke: Furnace, 17s. to 1%. 9d.; foundry, 18s. 6d. to 2ls. 6d.; 
special foundry, 24s. 6d. to 27s. 6d. Pitwood, ex-ship, 21s. to 22s, 


Newport Coal. 

This district continues to enjoy a greater degree of favour 
than has been obtained by Cardiff of late. There was a difficulty 
in getting supplies for this side of the holidays, and sellers were 
firmer in their quotations, Best black vein in good demand. 
Best black vein, 15s. 3d. to 15s. 6d.; ordinary Western Valleys, 
14s. 3d. to 14s. 6d.; best Eastern Valleys, 13s. 6d. to 14s.; other 
sorts, 12s. 6d. to 12s. 9d.; best smalls, 8s. to 8s. 6d.; seconds, 
7s. 3d. to 7s. 9d.; inferiors, 6s. 9d. to 7s, Bituminous coal: 
Best house coal, 15s. to 15s. 3d ; seconds, 14s. to 14s. 3d. Patent 
fuel, 14s. 6d. tol5s. Coke: Foundry, 18s. to 19s.; furnace, 16s. 
to 16s, 6d. Pitwood, 21s. 6d. to 22s, 


Swansea Coal. 

Trade showing a slight improvement and demand im- 
proving, but, as at all , the weather has been and continues 
very adverse, and strike foreshadowings are prominent. Latest 
prices:—Best malting, hand picked, 23s, to 24s. net; second 
malting, 21s. to 22s, net; big vein, 18s. to 19s. 6d., less 24; red 
vein, 12s. to 12s. 6d., less 24; machine-made cobbles, 23s. to 
23s. 6d. net; Paris nuts, 23s. 6d. to 24s. 6d. net; French nuts, 
23s, 6d. to 24s. 6d. net; German nuts, 23s. to 233. 6d. net; 
beans, 17s, to 17s. 6d. net; machine-made large peas, 10s. 6d. 
to lls, 6d. net; fine peas, 103. to lls. 6d. net.; rubbly culm, 5s. 
to 5s, 3d., less 24; duff, 3s. to 3s. 3d. Other coal: Steam, best 
large, 15s. 6d. to 16s., less 24; seconds, 13s. 6d. to 14s. 6d., 
less 24; bunkers, 10s. to 10s. 9d., less 24; small, 8s. to 9s., less 
2}. Bituminous coal: No, 3 Rhondda, 17s. 6d. to 18s. 6d., less 25 ; 
through, 14s, 6d. to 15s., less 24; small, 9s. 9d. to 10s., less 24. 
Patent fuel, 13s. to 13s, 6d., less 24. 


Amalgamated Society of Engineers. 
Mr. C. A. Adams has been selected for the vacant position 
4 Oe Secretary for the West of England and South 
es. 


Miners’ Refusal to Work Extra Hours. 


The refusal of miners to work the extra hours authorised 
by the Coal Mines Regulation Act is to be associated with police 
proceedings. Early in August a summons is returnable in con- 
nection with the Porth case at Ystrad, Insoles Company claiming 
for damages. This is to be a test case. 


Mabon and the Coal Trade Crisis. 


Mabon’s opinion is that the Scotch coalowners will not 
persist in forcing a reduction. In closing my despatch the 
question is left in great uncertainty. The outside opinion is that 
to strike will be suicidal, but, unfortunately, the colliers appear to 
be banded together to bring about a crisis. North and South 
Wales colliers support the Scotch in advocating a strike. 


Iron and Steel. 

There was only half a week’s work last week. The Big 
Mill at Dowlais was busy up to Thursday, but in the finished 
steel departments very little was done, and the situation gener- 
ally may be regarded as unimproved. In the Llanelly and 
Swansea districts the condition of things is better. The local 
market in Llanelly is doing well with steel bars. At Swansea all 
the steel smelting works are brisk. Cargoes of steel have been 
coming in freely ; 1720 tons from Bruges, 1112 from Antwerp, 
old rails and scrap iron from Southampton. Swansea imported 
3540 tons pig iron, 1290 tons scrap steel, 4087 tons iron ore. The 
iron cargoes have been large and varied, including a quantity 
from Belfast. Quotations remain much about the same :—Steel 
bars: Siemens £4 8s. 9d. to £4 10s.; Bessemer the same. Hema- 
tite pig: Mixed numbers, 50s. 3d. cash and month ; Middlesbrough, 
49s. cash ; 49s. 3d. month. Scotch, 55s. cash and month. Welsh 
hematite, 60s. to 61s. East Coast hematite, 59s. 6d. c.i.f. Rubio, 





15s. 6d. to 15s, 9d.-16s, 








Tin-plate. 

The harbour returns for last week were as follows :— 
Received from works, 101,241 boxes ; shipped during the week, 
81,129 boxes ; stocks remaining at docks, 219,728 boxes. Latest 
prices :—Siemens and Bessemer, 11s. 104d.; C.A. roofing sheets, 
£8 5s. to £8 7s. 6d.; big sheets for galvanising, £8 7s. 6d. to £8 10s, 
per ton ; finished black plates, £9 5s.; galvanised sheets, 24 ¢., 
£10 10s. to £11 souleal per ton; ternes, 21s. 6d. Norway is 
importing largely of terne plates. 


Other Quotations. 

Block tin, £132 12s, 6d. cash, £134 three months ; copper, 
£58 13s. 9d., three months £59 8s. 9d.; lead, £13; spelter, £22 ; 
silver, 1s. 114d. ‘Tin-plate works all fully occupied; spelter 
refineries busy, and produce of copper works a good average. 
Foundries and engineering works busy, and ample orders in hand 
generally that will necessitate full time for some time to come. 
At Llanelly extensions are well in hand. The break up of the 
galvanising combination is noted with interest, and its effect on 
local works is being noted carefully. 








CATALOGUES. 


GILBERT LITTLE AND Co., Limited, Horton Works, Bradford. 
This company has forwarded us a concise little pamphlet having 
reference to belt conveyors for various classes of service. 

THE TupoR AccUMULATOR COMPANY, 119, Victoria-street, 
Westminster, S.W.—This is a list giving prices of battery 
installations working at 25 and 50 volts, and suitable for metallic 
filament lamps. 

Roreways, Limited, Eldon-street, South-place, E.C.—This is an 
excellently got up catalogue dealing with ropeways. It contains 
many illustrations, showing the company’s ropeways in various 
kinds of industrial service. 

THe GLOBE PNEUMATIC ENGINEERING CoMPANY, Limited, 150, 
Queen Victoria-street, London.— A well got up _ illustrated 
catalogue of pneumatic tools and appliances has reached us. Also 
an interesting and useful little booklet dealing with the care of 
pneumatic tools. 

THe Lonpon ELectric Firm, George-street, Croydon. — 
Catalogue No. 125 has reached us. It deals with arc lamp lower- 
ing gear and self-sustaining winches, and many other fittings ard 
accessories connected with arc lamps, such as guide pulleys, 
flexible wire rope, span wire lowering gear, contact devices, and 
so forth. 

WILLANS AND Roprnson, Limited, Victoria Works, Kugby.— 
From this company we have received an excellently got up 
pamphlet dealing with steam turbines. It contains a considerable 
amount of descriptive matter, also illustrations showing turbines 
erected in various power stations, parts of steam turbines, the 
company’s system of blading, &c. 

J. DAMPNEY AND Co, Limited, Bute Docks, Cardiff.—This is a 
little booklet dealing with Dampney’s ‘‘ Apexior” compound for 
coating the internal surfaces of steam boilers to prevent the deposit 
of hard scale and pitting, also for coating the external surface of 
steam boilers and steam pipes before clothing, as a protection 
from corrosion, and for various other purposes, 

NEWALL’s INSULATION ComMPANY, Limited, Scottish Provident- 
buildings, Mosley-street, Newcastle-on-Tyne.—A well got up 
pamphlet has reached us which has reference to Newall’s magnesia 
covering for steam pipes, boilers, &c. Among the illustrations 
which the pamphlet contains there is one showing a large turbine 
lagged with the company’s magnesia slabs, 

CALLENDER’S CABLE AND CONSTRUCTION Comrany, Limited, 
Hamilton House, Victoria Embankment, London, E.C.—The 1909 
edition of this company’s catalogue has reached us. It has been 
got up in the usual excellent style and the cable code at the end 
obviates the possibility of telegraph errors when ordering rubber 
insulated wires, and the heavier mains of the vulcanised bitumen, 
paper insulated, lead sheathed, and steel tape armoured types. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


AT a meeting of the directors of Vickers, Sons, and Maxim, 
Limited, held on the 20th inst., Mr. Frank Barker, director of 
Parsons Foreign Patent Company, Limited, was elected a director 
of the company. 

Messrs. J. BEARDSHAW AND SON, Limited, of the Baltic Steel 
Works, Sheffield, have just appointed Messrs, W. A. Walber and 
Co., 38, Victoria-street, Westminster, their agents for London and 
the South of England. 

THE sole control of sales in the Eastern Hemisphere of the 
‘*Schureman ” switch gear, has now passed into the hands of the 
Adams Manufacturing Company, Limited, of Bedford, and 106, 
New Bond-street, London. 

Mr. JENS ORTEN-BovinG, M.I.M.E., informs us that he has 
taken into partnership Mr. Douglas Spencer, and Mr. P. R. Cobb. 
The style of the firm will henceforth be Jens Orten- Biiving and 
Co., and on andSafter Monday, 26th inst., the address of the firm 
will be 94, Union-court, Old Broad-street, London, E.C. Tele- 
grams; ‘* Jenorten, London.” Telephone: London Wall 6480. 

JoHN I, THORNYCROFT AND Co., Limited, ask us to state that, 
having disposed of their Chiswick works, they have made the 
following alterations in their addresses :—The head office has been 
transferred from Church Wharf, Chiswick, to Caxton House, 
Westminster, S.W. The marine motor, stationary motor, and 
motor launch sales department is also situated at Caxton House. 
For the car and vehicle repairs department they have acquired a 
large and well-equipped garage and repairing works, the Vauxhall 
Bridge Garage, 5-11, Vauchall Bridge-road, 8S. W. 











ConTrRACTS.—Ed. Bennisand Co., Limited, have recently received 
orders for over thirty stoking plants of various types, many of 
which are, we understand, repeat orders.—Willans and Robinson, 
Limited, have just received an order from the Lambton Collieries 
for a pump on the Urten-Biving principle, to deliver 2500 gallons 
per minute against a head of 315ft. at 1170 revolutions per minute. 
This firm is also employed on an order for two similar pumps for 
Messrs. Isaac Holden and Sons, of Reims. Each of these pum 
will deliver 400 ga lons per minute against a head of 170ft. at 950 
revolutions per minute.—In addition to the 100-ton electric Giant 
crane which Applebys Limited have supplied to Earle’s Ship- 
building and Engineering Company, the former firm is erecting 
a similar 100-ton crane at the works of George Clark, Limited, at 
Sunderland, and has just shipped to Japan a Giant crane of 150 
tons power, and has recently completed a 75-ton floating crane.— 
On July 2\ist the opening ceremony of the new refuse destructor 
installed by the Gainsborough Urban District Council took place. 
The plant is a two-cell ‘‘ Meldrum ” destructor of the back-feed 
type, capable of efficiently destroying 14 tons of general house 
refuse per hour, the heat being utilised for steam raising in a 
Lancashire boiler 30ft. by 7ft., working at 1501b. per square inch 
pressure.—The contracts for seven Warner trucks—non-parallel 
axle—l0ft. wheel base, for the Llandudno Tramways Company, 
has been awarded to Mountain and Gibson, Limited, of Bury, 
Lancashire.—We understand that Sir Raylton Dixon and Co., 
Limited, have secured a further order from the Rea Shipping 
Company, Limited, for a duplicate of the steamer they are now 





building for that company’s general trade, ern 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rhenish- Westphalian Iron Trade. 

SALES have been restricted to the utmost during the past 
week. The steel works of the district are reported to intend 
stopping the production of rails and sectional iron for a while 
owing to a want of orders. Quotations for pig iron again met 
with a reduction of M. 1 p.t. on the 16th inst., chiefly in conse- 
quence of the exceedingly keen competition for next year's 
purchases. 


Iron and Steel in Silesia. 

Though activity is moderate and output has been restricted 
in many departments, stocks have increased and very low rates are 
complained of. The business in merchant iron, as well as in plates, 
is getting more languid every week, and prices leave next to no 
profit. 


The Coal Trade. 

Concerning coal, the reports of previous weeks can only 
be repeated ; there is very little activity shown, and purchases are 
not extensive. Silesian coalowners are doing a fair trade with 
Russia ; gas coal is in improving request ; engine coal remains in 
moderatedemand. A steady trade is done on the Khenish-West- 
phalian coal market. Owing to the favourable state of the Rhine, 
shipments to South Germany have been lively. Deliveries in steam 
coal are reported to be much higher than in last month. In coke 
likewise an improvement against previous weeks can be noticed. 


Austria-Hungary. 

Considering the general depression in the iron industry, 
sales of the United Austrian Ironworks for June of the present 
year have been fairy satisfactory, as may be seen from the 
following :— 


1909, 1908. 

q. q. 
Bars 267,189 310,377 
Girders . 41,859 121,165 
Heavy plates .. 40,579 42,684 
Rails ae ia 73,620 85,208 

Production since the 1st of January. 

Pars 1,549,4¢9 1,891 168 
Girders . «. Gai 625,213 
Heavy plates .. .. .. 82, 47 a 
 _ irre £¢5.010 541 813 


The building department is likely to be better employed during 
the next few weeks, owing to the commencement of some large 
public buildings. Both pit coal and brown coal have shown a good 
deal of firmness. In the Ostrau-Karwin district output goes into 
immediate consumption, and orders for forward delivery are 
numerous, 


Good Accounts from France, 

Pig iron has been in increasing demand during this and 
last week, and activity in the semi-finished steel trade and at the 
coustruction shops has been more lively than before. Additional 
} last furnaces have been blown in at various establishments in the 
Meurthe-et-Moselle district, Girders show increasing animation, 
and the business in machines has developed satisfactorily. Stocks 
in coal show a decrease, in consequence of more demand for most 
serts. Rates are firm. 


Steady Business in Belgium. 

In finished iron a slight upward movement is noticeable, while 
pig iron shows a weakening tendency in consequence of strong 
foreign competition. Basic, however, remains firm at 66 to 67f. 
p.t. Of 44 existing blast furnaces 37 are in blow at present. Rails 
and also merchant iron show increasing strength. Foreign busi- 
ness in barsis rather better than previously, but in girders little 
has been done for abroad. Plates, both light and heavy sorts, sell 
freely at fair rates, although German competition is very active 
and successful in sheets. An abatement in deliveries of dry coal 
is noticeable, owing to a very moderate demand from the brick 
kilns. The prolonged rainy period has been most unfavourable 
for the brick industry, and this is naturally influencing the 
demand for coal. An official change in prices for coal and coke 
has not taken place, 








AMERICAN NOTES. 
(From our own Correspondent.) 


NEw York, July 19th. 

THE pipe line builders are entering upon constructions of lines 
which will create a heavy demand upon mills furnishing pipe and 
upon furnaces making pipe iron. Among recent orders are one 
for 12 miles of 20in. pipe, another for 30 miles of 6in. and 8in. 
ag Inquiries are in the market for 400 miles of 8in. pipe to 
e laid in the State of Illinois, to be constructed by the Pure 
Oil Company. The Hope Natural Gas Company will construct a 
line between 400 and 500 miles long, from the oil field in West 
Virginia to the city of Baltimore. The Union Petroleum Com- 
pany, of Buffalo, will construct a line 60 miles long with 8in. to 
10in. pipe. Under this heavy present und prospective demand 
prices have been advanced 2 dols. to 4 dols. per ton. 

The tin-plate manufacturers are making a stubborn fight 
against the Union, and are endeavouring, without present pro- 
nounced success, to operate their mills. The amalgamated 
membership ceased work July 15th. Some tin-plate mills are work- 
ing, especially the independent mills. The demand for plates is 
good, and prices have hardened. The last Panama Canal steel 
order is for 1600 tons shapes for lock gates. The Jones and 
Laughlins Company will soon make 6000 tons of shapes for its 
new open-hearth Fg at Alliquippa, and 4000 tons for its new 
tin-plate plant under erection. There are even now probabilities 
of speculative advances in stee], but manufacturers are lending no 
countenance to those who would buy for speculative purposes. 
The Carnegie Steel Company will name its price this week on 
enough steel ao to construct 34,000 freight cars which have 
been contracted for. 

Large blocks of pig iron are now under negotiation for delivery 

during the rest of the year. An upward tendency has developed 
in pig, and a number of makers are declining to quote prices for 
late delivery until after mid-August. Industrial activities are 
bringing out a good many orders for light rails ranging from 16 Ib. 
to 45 Ib, sections, The locomotive works are steadily filling up, 
and full time will be the rule within a few weeks. Nearly all 
railway systems are increasing their motive power, and, as a rule, 
engines of a larger driving capacity than formerly are being built. 
There are not a few evidences to lead to the probability of exces- 
tive activity in the steel industry. Congress will soon adjourn, 
and with that body not sitting people will begin to get busy. 
_ Copper interests anticipate an active buying movement will set 
in about August Ist. There is no threatening accumulation to 
deal with. and the consuming industries are becoming more and 
more active, lectrolytic is selling at 13. 








Tur Highways Committee of the London County 
Council estimates that the tramcars on the northern and southern 
tramway systems will number 1425 at the end of the financial year. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-o, ‘Sale Branch, 
25, South ypt easlae J Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment 4s the date of the advertisement of the acceptance 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 











STEAM GENERATORS. 


14,162. July 3rd, 1908.—A ComMBINED WATER GAUGE AND 
FEED-WATER REGULATOR, by Herman Garbe, of 17, Sybelstrasse, 
Charlottenburg, Berlin, Germany. 

This feed-water regulator presents the special arrangement that 
the expanding body A is fixed in a lateral widening of the water- 
gauge casing B and enclosed in a narrow cooling tube C, so that 
only a small quantity of steam is able to enter the cylindrical space 
between the expansion body and the cooling tube. The casing B 
has sockets B! formed thereon, which serve for securing the water- 
gauge cock and the gauge glass H (shown in dotted lines). If the 
water level in the boiler falls below the normal water line N—W, 
the lateral widening of the water-gauge casing becomes filled with 
boiler steam, and, consequently, the cooling tube is filled also ; by 
raising the temperature this steam causes the expansion body A to 
expand. This causes feed-water to be supplied to the boiler, tha 
water in the gauge again rises, and access of steam to the expan- 
sion bar is prevented. The steam contained in the cooling tube 
speedily condenses as the water drawn in becomes cooled by 
yielding up its heat to the exterior, and thereby causes the expan- 
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sion bar to contract and, consequently, cuts off the supply of feed- 
water. The arrangement is such that the apparatus operates very 
sensitively. The free end of the bar A passes through a stuffing- 
box E to the outside of the cooling tube and comes directly into 
contact with the guide pin of a valve mounted in the upper valve 
casing F, and held against its seat by means of a spiral spring. 
The valve and its spiral spring are not, however, illustrated. The 
valve casing F is rigidly connected with the gauge tube by the 
rods G,G. When the valve is closed the conduits H and I are 
subjected to the pressure of the boiler steam. The tube I trans- 
mits this pressure to the cut-off valves of the feed pump, which 
are thus maintained closed in the known manner. An exhaust 
conduit K is also fitted to the valve casing F. If now the valve 
be opened by the expansion of the bar A, the steam flows out 
of the two tubes H and I through the valve and the exhaust 
ipe K into the atmosphere, the cut-off valves of the feed pump 
ing thereby relieved and opened, so that the feed-water can 
be supplied to the boiler until the valve is again closed by the 
cooling, that is to say, the contraction of the bar A, thereby prevent- 
ing the escape of the steam from the valve casing F.—./uly 7th, 1909. 


17,604. August 21st, 1908.—IMPROVEMENTS IN INJECTORS, Robert 
Grundy Brooke, Upton Grange, Macclesfield, Chester. 

The object of this invention is to provide improved constructions 
whereby the adjustment, setting and removal of the overflow cham- 
ber and branch can be effected upon the manipulation of a portion of 
the body of the injector to which the lower cones are attached, the 


N° 17,604. 








arrangement being such that the cones are removed with the body 
portion when it is desired to remove the overflow chamber. The 
accompanying engravings illustrate in longitudinal section two 
constructions of injectors according to this invention, In each 





case A is the steam inlet, B the water inlet, C the overflow branch 
and D the delivery. In the arrangement shown on the left the 
upper portion of the injector from which the water branch B ex- 
tends is formed with an extension that is externally cylindrical 
at E and is formed with ports F and a threaded portionG. The 
overflow branch C projects from a channel or trough section ring 
H which forms a passage through which the overflow escaping 
through the ports F passes to the branch C. The ring H fits the 
cylindrical portion E and is faced at its ends so that when the 
lower portion J of the injector is screwed up tight on the threaded 
part G of the upper portion, the ring His held tight in its adjusted 

ition. By slightly screwing back the lower portion J, the ring 

can be turned on the cylindrical extension of the upper portion 
so as to bring the branch C into the required ition. The 
right-hand engraving illustrates a modification, in which the 
delivery D is at the side.—July 7th, 1909. 


27,761. December 21st, 1908.—IMPROVEMENTS IN SMOKE-BOX 
SUPERHEATERS FOR USE WITH BOILERS OF THE LOCOMOTIVE 
Typr, 7. Heinrich Lanz, of Mannheim, Germany. 

The object of the present invention is to produce a simple and 
effective smoke-box superheater arranged in an annular space. 
According to the form shown two headers A and B are arranged 
in the smoke-box of the boiler. These headers are connected by 
zigzag tubes C which are arranged in concentric cylindrical planes. 
The header A receives steam from the boiler — a pipe H, 
while the superheated steam passes from the header B by the pipe 
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K. The tubes passing from the header A to the header B are 
arranged in two groups lying on cpposite sides of the central axis 
of the boiler. To facilitate this grouping, the headers A and B 
are preferably bent at X and Y inwardly towards the axis of the 
boiler. The annular space occupied by the zigzag tubes Cis on its 
inner part closed off by a wall D which shows the openings E and 
F at the top and bottom. In the form of the invention shown the 
opening E is provided with a damper plate G. A tube having 
branches O and P is preferably provided for the purpose of clean- 
ing the tubes of the superheater.—Ju/y 7th, 1909. 


DYNAMOS AND MOTORS. 


19,992. September 23rd, 1908 —IMPROVEMENTS RELATING TO AUTO- 
MATICALLY REGULATING DIRECT-CURRENT AND ALTERNATING- 
CURRENT MACHINES, the Aktiengesellschaft Brown, Boveri et Cie, 
of Baden, Switzerland. 

A metal dise B is mounted on the spindle or shaft A, on which 
dise an electro-magnet D, fed by the current, in this case a shunt 
current of the generator C to be regulated, exerts a torque which 
is normally counterbalanced by a weight E. Further, a plate 
spring F, having a point bearing G, is mounted on this spindle A. 
This spring presses a sector H resting with its point in the bearing 
G, against stationary resistance contacts X which are arranged 
along an are and provided with resistances K, connected in the 
shunt circuit of the exciting dynamo L, the ement also 
being such that the sector H can roll along the contacts in order 
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to vary the effective field resistance. A spiral spring M is con- 
nected at its inner end with the spindle A, and at its outer end 
with a disc N loosely mounted on this shaft or spindle. This disc 
has a serrated or toothed portion engaging with a small wheel O, 
of a damping device consisting of a dise P, mounted together with 
the pra wheel O on a shaft, and of a direct-current electro- 
magnet S, which on movement of the disc exerts a torque on the 
same. If the pressure of the generator C varies, then the torque 
exerted on the disc B also varies, that is to say, the disc will rotate 
with the spindle A, and consequently roll along the arc of the 
sector H on the contacts X in such a manner that according to the 
7. and pressure more or less resistances are inserted.—Ju/y 
7th, . 
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PUMPING AND BLOWING MACHINERY. 


24,703. November 17th, 1908.—IMPROVEMENTS IN VALVED PISTON 
AIR OR Gas Compressors, /ngersoll-Rand Company, of 11, 
Broadway, Manhattan, New Yort, U.S.A. 

The upper engraving is a longitudinal central section through 
the piston taken in the plane of the line A A of the lower engrav- 
ing, looking in the direction of the arrows. The lower engraving 
is a face view of the piston, one-half of the view being taken in 
section in the plane of the line B B of the upper engraving, look- 
ing in the direction of the arrows. C designates the hollow piston 
of a double-acting air compressor. The central pipe D is con- 
nected to the piston and constitutes the inlet for the fiuid to be 
compressed. Inthe example represented the piston is furnished 
on the side opposite to the central pipe D with a rod E for the 
purpose of making connection between the piston and the motor 
for driving it. The piston is provided in one or both of its faces, 
in the present instance both of its faces, with annular passages F, 
arranged near the periphery of the piston. Ring valves are arranged 
to open and close the passages F. An annular seat G is provided 
exterior to each passage F, and an annular seat H is provided 
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interior to the passage on the face of the piston. The ring valve 
comprises external and internal flanges K and L forming the face 
of the valve, an inwardly extended annular stem M, and an out- 
wardly extended annular stem N. The external and internal 
flanges K and L provide valve faces arranged to engage the annular 
seats G and H, exterior and interior to the annular passage F in the 
piston. The inner circumference of the annular passage F in the 
piston is turned truly to form a cylindrical guide for the inwardly 
extended annular valve stem M, the stem being turned to fit the 
so formed cylindrical guide with an easy sliding movement. A 
plate P is screwed on to the piston face, as shown at R, which plate 
is provided with a circumferential flange S, which is arranged to 
overlap the internal flange L of the ring valve so as to limit the 
outward movement of the valve. The periphery of the flange S 
is turned truly to form a cylindrical guide for the outwardly ex- 
tended annular valve stem N, the inner wall of which is turned to 
fit the said cylindrical guide with an easy sliding movement. The 
valve in this instance is thus guided inside and outside of its ex- 
ternal and internal flanges K and L which form the face of the 
valve.—July 7th, 1909. 


SHIPS AND BOATS. 


23,946. November 9th, 1908.—IMPROVEMENTS IN PLUGS FOR 
REPLACING RIveETs, William Bagguley, of 3, Kyle Park, 
Uddingston, Glasgow. 

This invention relates to improvements in plugs for replacing 
defective rivets for ships. The top left-hand engraving is an 
elevation. The top right-hand engraving is an end view of the 
plate of a ship showing the expanded tube taken through the 
line CD. The bottom engraving is an end view of the inner 
portion of the bolt when screwed up, taken through the 
lines A B looking in the direction of the arrow. A tube A! is pro- 
vided, the diameter being equal to that of the rivet hole B! in the 
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plate. This tube is slotted at its outer end C!, so that when 
driven into position it will expand by the aid of a cone-shaped bolt 
D!, which bolt is provided with a keyway E towards its inner 
end, Carried on the bolt there is a washer F, having a key G 
which engages with the keyway E. When the bolt D! is driven into 
position, the washer F is held by a wrench and prevented from 
ae ae a nut H on the bolt D causes the cone-shaped piece 
of the bolt D to be drawn into the slotted part of the tube, thus 
expanding it beyond the diameter of the rivet hole, as shown, 
so making it water and air-tight, and at the same time drawing 
the two plates I, J, into their normal position.—July 7th, 1909. 








TRAMWAYS AND RAILWAYS. 


14,463. July 8th, 1908.—New or IMPROVED AUTOMATIC ELECTRO- 
MAGNETIC SWITCH OR CUT-OUT FOR DISCONNECTING CHARGED 
CONDUCTORS IN OVRRHEAD SYSTEMS OF ELECTRIC TRACTION 
OR THE LIKE, Willie Barraclough, of Bankfield, Rayner-road, 
Brighouse, York. 

This invention relates to overhead electric wires or conductors, 
pariicularly the overhead trolley wires in electric traction systems, 
and comprises a new or improved automatic electro-magnetic switch 
for disconnecting or cutting off the current to the wires in the 
event of a breakage or other disturbance in the continuity of the 
system, the object of the improvements being to provide simple and 
effective means for this purpose which can be avplied to existing 
traction systems at comparatively little cost. If one of the con- 
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ductors A B should break, or the contiguity of the current through 
them be disturbed, the magnet.C is de-energised and consequently 
fails to attract the armature D. The latter is therefore released, 
and the action of the solenoid E causes the lever F to be rocked on 
its pivot, the motion of the lever being transmitted by link G and 
lever H to the switch K, which is thereby opened, cutting off 
current from the section. A spring or like buffer cushions the 
descent of the core or plunger’ of the solenoid. To prevent 
adherence or sticking of the armature to the magnet, through 
residual magnetism, when the circuit is broken, adjusting screws 
X Y are employed to adjust the air gap or space between the 
ae and the armature when the latter is attracted.—Ju/y 7th, 


2638. February 3rd, 1909.—IMPROVEMENTS IN WEDGES FOR 
RAILWAY TRACKS, Société Anonyme Etablissements Arbel, Forges 
de Couzon, of 25, Rue de Rocher, Paris. 

This invention has reference to metal wedges of that kind which 
are constituted by two branches, one parabolic in form and 
another of sinuous form, and adapted to be interposed between 
double-headed rails and theirchairs. This wedge is constituted by 
two arms; the arm A is parabolic in form and provided with a 
nose B and is intended to be placed against the chair. The other 
arm C which is in contact with the rail is formed by two ares of a 
curve united by a curved or a rectilinear part D, the concavity of 
these arcs being directed towards the arm A. The arm B ends at 
its free extremity in a nose E, The arms A and B are united bya 
circular part F. A wedge of this kind is placed in position by 











engaging the extremity F between the chair and the rail and in 
striking the nose Bin order to drive the wedge in. The wedge 
arranged between the bearing and the rail forms a resilient joint. 
If a sudden shock results say from the rocking movement of a 
train the parabolic arm A comes into contact with the nose E, 
which gives rise to a fresh resistance and, owing to the movement 
continuing the arm A encounters the shoulder D, This shoulder 
is capable of great deformation while at the same time remaining 
perfectly resilient owing to itsform. It enables the wedge to 
remain always in contact with the rail, and this at a considerable 

ressure ; finally it imparts smoothness to the running whilst not 
interfering with the necessary rigidity of the track. The parts D 
and E of the arm thus constitute two resilient bearings. The 
shoulder D may present various forms. The engravings illustrate 
two examples,—/u/y 7th, 1909. 


TESTING AND MEASURING INSTRUMENTS. 


18,952. September 9th, 1908.—IMPROVEMENTS IN PRESSURE AND 
Vacuum Gavces, Walter Charles Hill, of 28 29, St. Swithin’s- 
lane, London, E C., and Richard Matthes, of Goethe Platz 10, 
Chemnitz, Saxony, Germany. 

This invention relates to improvements in pressure and 
vacuum gauges of that class which comprises a flexible tube 
capable of axial expansion and contraction under the action of the 
positive and negative pressure respectively of the gaseous or liquid 
substance the pressure of which it is desired to indicate, the 
expansion and contraction being used to operate through appro- 
priate mechanism a pointer or other indicating member or device, 
Extending into the gauge casing in ‘the usual manner is the pres- 
sure or vacuum pipe A, to the upper end of which is attached the 
length of expansible and contractible tubing B provided with 
helical corrugations C, the number of which may be increased 
or decreased according to requirements. To the upper end 
of the tube is attached a cap D, to whichis pivoted a lever 
E fulcrumed at Fin a bracket G, the other end of the lever 
being adjustably connected to a bell-crank lever H pivoted 
at S, and having adjustably connected thereto a racked quadrant 
J meshing with a pinion K on the spindle L of the pointer M, The 
lever H and spindle L are carried in a bracket N, which, together 
with the bracket G, may be mounted within the casing on a 
removable plate O. Asa means of connecting the tubing B tothe 
pipe A and cap D respectively in such a manner as to make a fluid- 
tight joint, the upper end of the pipe and the lower surface of the 
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ne are each provided with a groove P, into which the ends of the 
tube Bare inserted, the connection being effected by means of a 


soldered or brazed joint. ‘The sensitivencss of the tubing ty 


N°18.952. 








changes of pressure for a given diameter is dependent on the 
thickness of the tubing and on the number of corrugations or 
equivalents within a given length thereof.—.//y 7//, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





925,486. Furnace, F. S. Lang, Seattle, Wash.—Filed June 5th, 
1908. 


There is only one claim, which is as tollows:—In a furnace, a 
grate member having a depending hub, a tubular member fixed 
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in said hub and provided with openings at its upper and lower 
ends, and a second grate member having a hub portion in 
which the hub of the first said grate member is journalled. 


925,544. Car-coupLina, M. Westra, Ovange City, Towa,—Filed 
May 12th, 1908. 
The only claim for this invention is the following :—In a car 


coupler, the combination of a pair of draw-bars having the 
extremities thereof slotted, hollow draw-heads at the ends of the 
draw-bars, the said draw-heads being provided with side opening~ 
at the rear ends thereof, a pair of oppositely-facing hook 
members arranged within each of the draw-heads and super 
posed one above the cther, the rear ends of the hook members 
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being pivoted within the slotted extremity of the draw-bar, 
while the outer ends project beyond the draw-head and ter- 
minate in bevelled noses, spring strips bearing against the hook 
members and normally tending to force the same inwardly, the 
said spring strips extending through the side openings of the 
draw-heads and being secured to the exterior of the draw-heads ; 
means for moving the hook members outwardly against the 
action of the springs, and a laterally extending pin upon one of 
the hook members of each draw-head for engagement with the 
onposite hook member when the two hook members have been 
swung inwardly into operative position. 
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THR opening of two more “tube” tunnels under the 
Hudson River at New York makes an important change 
in the railway geography of that city by connecting the 
city with some of the great passenger terminal stations on 
the opposite side of the river. In 1908 a local underground 
railway company completed a pair of “ tubes” under the 
river, serving one of the railway termini, and on July 19th 
last it opened to traffic another pair of “ tubes’ about 
two miles further down the river, with a connecting under- 
ground line following the west bank of the river. Thus 
the completed line forms a U, with two termini in New 
York city, and passing under three main line termini on 
the opposite side of the river. These main line railways 
will still maintain their fleets of steam ferry boats, but 
passengers will have the option of crossing the river by 
boat or “tube.” As this is a local line only, passengers 
will of course change at the termini, which are connected 
with the “ tube” line by lifts. The Pennsylvania Rail- 
road, however, will in a short time operate trains through 
its own tunnels under the river to its immense under- 
ground terminus in New York city. The “tube” lines 
just opened are 15}ft. inside diameter, and connect with 
the Pennsylvania Railroad station in Jersey city by six 
hydraulic lifts, the cars of which hold fifty people each. 
The terminus of the tube line in New York is beneath 
a 22-storey building, 400ft. by 175ft., owned by the 
railway company. It has four passenger lines with plat- 
forms 875ft. long, the lines connecting at each end with a 
single line into a “tube,” so that the trains move in one 
direction through the station without reversing. A fifth 
line is provided for trains handling luggage and bringing 
in coal for-sor removing ashes from—the power station of 
the building. There is an enormous traffic to be handled. 
The various ferries carry about 128 million passengers 
annually, and it is expected that the tunnels will carry 
from 50 to 60 per cent. of this traffic. The normal service 
will be trains at 3 minute intervals, with from five to eight 
carriages. The maximum capacity will be 220 million 
passengers annually, with trains of eight carriages at 
14-minute intervals. 


An interesting test of the boom defence, such as in 
time of war would be placed across the parrow harbour 
entrances, was carried out on Thursday, July 29th, at 
Portsmouth. This test demonstrated that it is possible 
for a destroyer, with bows stiffened by steel plates, to cut 
through it, and so to effect an entrance. Early morning 
was fixed for the trial, so as to ensure privacy and not to 
cause too much inconvenience to the ordinary harbour 
traffic. At about 5 a.m. the Ferret was seen steaming up 
the harbour at some 15 knots. She struck the boom a 
direct blow, and forced her way clean through the 
obstruction, the steel hawsers and timbers parting before 
her as if they had been smal] cord. Large waves were 
forced up under her bows, but she did not show the 
slightest inclination to “hang up.” With the exception of 
a dent on her bows, the vessel sustained very little damage, 
and no water was taken in. The Ferret is one of the 
older types of destroyers, having a speed of 25 knots. 
She had been specially strengthened for the experiment, 
steel plates having been riveted on either side of the 
bows so as to stiffen the fore part, and in other ways the 
bows were prepared for enabling them to cut through the 
obstacle. The boom, which is similar to those at the 
other naval ports, consists of massive baulks of timber 
about 10ft. long, held together by stout wire ropes. On 
each timber are steel spikes, which it was expected would 
penetrate the thin plates of any torpedo craft that struck 
them. An additional obstacle, consisting of a 3in. wire 
hawser, was stretched some 3ft. above the timbers. the 
idea being that, should any destroyer charge the boom, 
this hawser would throw down the funnels and sweep the 
deck of everything upon it. Below the surface of the 
water was another hawser so fixed as to offer considerable 
impediment to the hull, and possibly foul the propellers. 
Notwithstanding all this, however, the Ferret easily 
entered the harbour. 


At the opening of the new engineering laboratories of 
the Manchester University last month, Mr. J. A. F. 
Aspinall, the general manager of the Lancashire and 
Yorkshire Railway Company, made an eminently sensible 
suggestion which it would be well if large teaching bodies 
such as Universities would adopt, namely, specialisation 
in some particular subject. There seems to be a growing 
tendency to make the engineering course too wide in some 
institutions, with the result that it does not attract the 
endowments which might otherwise flow in, and be con- 
centrated on subjects of special interest to the general 
body of engineers in the particular district. The chief 
danger regarding the adoption of such a suggestion as 
that made by Mr. Aspinall seems to be that students 
who may not have already made up their minds which 
branch of engineering fits in with their ideas may be led 





from want of choice to adopt a side to which they have 
the least inclination. On the other hand, the proposal 
would seem to afford a method of preventing unnecessary 
competition between rival universities. 


ANOTHER submarine, with eleven of her crew, has been 
lost under circumstances which can only be described as 
absolutely accidental. There is no question this time of 
open hatches, mistaken orders, bad rivets, petrol explo- 
sion, or any other defects of the kind that have been the 
alleged or proved causes of other accidents. The sub- 
marine—C 11—in company with several others, and 
escorted by the mother ship Bonaventure, was making 
her way from Grimsby, where she was stationed, to 
Lowestoft, when the tramp steamer Eddystone ran in 
amongst the fleet, sinking the ill-fated vessel and causing 
two others to collide with such force as so seriously to 
damage one that she had to be taken in tow. How the 
Eddystone failed to see the lights of the submarines will 
no doubt be settled at the inquiry, but it is at the moment 
a mystery. Some reports say that there was a fog or 
mist at the time, whilst others assert that the night was 
clear and the lights of the little vessel shone out clearly. 
The C 11, after the collision, sank immediately in 
15 fathoms, and was found easily by the vessels which 
arrived quickly at the scene of the accident. 


A DEPUTATION representing the whole body of men of 
science in this country waited upon Mr. Runciman on 
July 13th to urge the importance of proper housing for 
the valuable science collections at South Kensington. 
The memorial, which was presented by Sir Henry Roscoe, 
set forth in detail the demand for a science museum 
representative of all branches of physical science, both 
pure and applied, so housed that its treasures might be 
easily accessible for the purpose of scientific education 
and research. Aé present these treasures are huddled 
together in makeshift buildings quite unsuitable for the 
purpose of a museum, and with an area altogether inade- 
quate. In consequence, it is impossible to show them 
properly even as exhibits, and it is still more impossible 
to obtain the benefit from them that should be derived for 
educational purposes. Mr. Runciman agreed with all 
that was said, and confessed that he was ashamed that 
things were in their present condition. But there was 
the difficulty of money and land. On this point he had 
little to say, except that he would press the necessities of 
the case upon his colleagues, and that he would use all 
the personal influence he possessed. Many years 
ago the Duke of Devonshire’s Commirsion urged the 
necessity for a properly equipped science museum. 
Afterwards the commissioners of the 1851 Exhibition 
offered the Government £100,000 and a site for such a 
museum, on condition that the Government would under- 
take its maintenance. The offer, which was repeated in 
1897, was declined on both occasions. Sir Henry Roscoe 
hinted that the twice-rejected offer might be repeated if 
the Government showed a disposition to do its part. 





On Wednesday, July 7th, his Majesty tke King, accom- 
panied by Queen Alexandra, opened the new buildings of 
the Birmingham University at Bournbrook. During the 
nine years which have elapsed since the foundation of this 
university the progress has more than fulfilled the expecta- 
tions of its founders. The nucleus of its teaching staff, 
taken over from Mason's College, and including the Queen’s 
Faculty of Medicine, numbered 28 professors, with their 
complement of lecturers and demonstrators. Now there 
are 39 professors, with a full staff of assistants. There 
were 678 students enrolled during the first session of the 
university, 1900-1901, and with the exception of one year. 
in which there was a fall in the number of students, there 
has been a substantial annual increase. The year in which 
the number of students went down was the second in the 
record, when there were twelve students less on the roll 
than in the previous year. This is attributed to the fact 
that the first examinations, especially the matriculation, 
were unusually difficult, the authorities having been 
influenced by a desire to uphold a high educational 
standard. Since that year the number of students has 
shown a steady increase. Seven years have elapsed since 
the work of erecting the new buildings was commenced, 
and abvut two-thirds of the buildings shown in the archi- 
tects’ designs have been erected and equipped, the work 
doneand the liabilitiesincurredinrespect ofsite, buildingand 
equipment accounting for an expenditure of over £500,000. 
On an average about 200 men have been constantly em- 
ployed on the site during the past six years, and it is worthy 
of note that the undertaking has been carried out without 
a fatal or even a serious accident occurring. 


On the evening of Monday, July 19th, a Technical 
Committee of the Royal Automobile Club began, at the 
Crystal Palace, a series of trials of headlights for motor 
cars and motor cycles. It is believed that one of the 





causes which contribute to the unpopularity of motor cars 
among a certain section of the public is the use of head- 
lights which are a source of annoyance owing to their 
dazzling effect. The Technical Committee of the Royal 
Automobile Club considers that this effect can be greatly 
reduced by the use of different lanterns, which, while 
affording sufficient light for driving purposes, have their 
beams so controlled that the eyes of approaching pedes- 
trians and others are not dazzled. The tests were, there- 
fore, carried out for ascertaining the power and range of 
illumination and the dazzling effect of the lamps entered 
for the trials. A measured scale, 100 yards long, and 
divided into yards and feet, was laid down. A photo- 
meter, having its screen illuminated by an electric lamp 
of known candle-power and placed at a measured distance 
from it, provided a standard, and it was moved backwards 
and forwards until a balance was established with the 
lamp under test for the purpose of measuring the illumi- 
nating power. Next the photometer was moved half-way 
towards the lamp, and at that point the divergence of the 
beam of light was observed. In order to arrive at the 
dazzling effect, the judges approached the lamp from a 
point on which the light had- been centred and moved 
diagonally through the beam to a point 6ft. to its rear 
side. The distance at which the eye, at a level of 4ft. 6in. 
from the ground, was not prevented from discerning an 
illuminated object two yards behind the lamp, was taken 
as a figure of merit. Acetylene, petroleum, and electric 
lamps were tested. The Club will issue a certificate of 
performance in relation to each lamp, but the numerical 
value of the marks awarded under each head will not be 
published. 


THe annual summer meeting of the Institution of 
Mechanical Engineers, which was brought to a conclusion 
on Friday last proved, under Mr. Aspinall’s presidency, 
at Liverpool, a great attraction to the members and 
their lady friends. Few places in this country offer 
greater attractions to those bent on sight-seeing than 
Liverpool. But if the membership roll continues to grow 
at the present rate there will soon come a time when 
suitable centres for these annual reunions will be limited 
to about half a dozen large cities. At Liverpool, for 
instance, on one day there were about seven hundred 
persons to be entertained at luncheon under one roof. 
This necessitated the appropriation of all manner of 
rooms, including bedrooms, for the purpose. Only two 
morning sessions were devoted to the reading and 
discussion of. papers on engineering subjects. Such a 
short time is altogether inadequate for the purpose. 
Authors had to skip very briefly through the principal 
points in their papers, and those who came to discuss 
had to limit their efforts to the shortest possible time. 
Mr. Hughes’ excellent paper, which, as one of the 
speakers remarked, was “bristling with debatable 
points,” suffered greatly on this account, while the 
“ closuring” of the debate must have prevented many 
members from taking part. It would be more in keeping 
with the otherwise excellent organisation of this annual 
gathering if either more time were devoted to the serious 
part of the business, or the number of papers more 
strictly limited. In the opinion of some it would 
apparently be a more popular course to do away with 
this portion of the proceedings altogether ! 


A SwepisH tunnel project is at present the subject of 
much discussion in Denmark and the South of Sweden. 
Mr. Quistgaard, a Swedish engineer, has published in 
Swedish and Danish engineering journals a planin which 
all technical details are fully taken into account for con- 
necting the towns of Copenhagen and Malmé by an 
electric railway through a tunnel beneath the Oeresund. 
One of Denmark’s most distinguished engineers, Mr. 
Winkel, has reviewed Quistgaard’s project in one of the 
latest numbers of a Danish journal, Der Ingeniewr, and 
comes to the conclusion that the plan has been well 
thought out and could be executed in the manner pro- 
posed by Quistgaard. The whole line between Copen- 
hagen and Malmé is 36 kiloms. long ; the tunnel, however, 
would only measure 16 kiloms. Whilst the journey from 
Copenhagen to Malmé now takes 2h. 17 min., the time 
taken by the submarine electric railway proposed by 
Quistgaard would be only 41min. It is reported that 
Mr. Quistgaard has also projected a tunnel between 
Helsingfors and Helsingér. 


Since the review of the Fleet held in June for the 
benefit of the representatives of the colonial Press other 
similar opportunities of inspecting the naval strength of 
the country have been afforded the general public. These 
were taken full advantage of. Never before had Londoners 
had such an opportunity of seeing so many ships of war 
so close at hand, and it is doubtful if so many fighting 
ships were ever in the river at one time before. On 
Saturday last the Fleet was reviewed by the King off 
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Spithead, and still another review was held off Cowes on 
Monday, the occasion this time being the visit to this 
country of the Tsar of Russia. That such occasions mean 
a vast amount of additional work to the crews of the 
various ships engaged—work, too, which does not appeal 
to the sailor instinct nor add anything to the efficiency of 
the Fleet as a fighting unit—is obvious to anyone who 
inspected, however cursorily, the ships in the Thames. 
Torpedo attacks carried out under impossible conditions 
and rendered realistic by means of hydrogen phosphide can 
only be regarded as of spectacular value, and as this form 
of mimic warfare has already been witnessed several 
times by most of those who saw it last Saturday, we 
would surmise that all that could be learned from it has 
already been acquired. A regrettable accident is reported 
from H.M.S. Temeraire as having occurred during the 
firing of the Royal salute on Saturday, whereby one sea- 
man lost his life and three were injured. With four 
reviews in a little over a month’s time and the annual 
manceuvres interposed between two of these, the Home 
and Atlantic Fleets have been busily employed recently. 


TUNNEL engineers are aware that all men’s constitu- 
tions are not such as will permit of their sojourn in an 
atmosphere under abnormal pressure. This fact was empha- 
sised during the month by the fatal effects of the pressure of 
six atmospheres on an engineer who was working in a 
tunnel beneath the river Elbe. When the works were 
commenced several workmen were taken ill, but they soon 
recovered, and were able to resume their work. A fort- 
night ago the engineer mentioned above fell ill also, but 
with his doctor’s permission he resumed work some days 
later. On re-entering the tunnel and subjécting. himself 
to the same atmospheric pressure he again collapsed, and 
died soon after being carried out and brought to the 
works office. 


TuE completion of the last section of the Trauen Rail- 
way, the new Alpine railway which leads from 
Schwarzach to Spittal, vid Gastein, and which shortens 
the journey from Germany to the Adriatic by several 
hours, was zelebrated with great ceremony in the presence 
of the Emperor Franz Josef of Austria on the 5th of the 
month. This railway, the purpose of which is to provide 
direct communication between the Austrian crown lands 
of Salzburg and Kiirnten, forms an important new rail- 
way connection with the South of Europe, as it shortens 
the distance over the Alps to Triest by about 175 kiloms. 
The construction of the Trauen railway was commenced 
in 1902, and the section of the same extending from 
Schwarzach to Gastein was put into commission in 
September, 1905. It was then that the most difficult 
part of the line was begun, viz., the 8}-kilom. tunnel 
through the lofty Trauen mountains, which was finished 
in July, 1907. A prominent feature of the railway is 
its large variety of constructive works. These comprise, 
among other things, about fifty-five tunnels, and over 
fifty viaducts. The length of the three longest tunnels 
together is 23 kiloms., which exceeds the length of the 
Simplon tunnel. 


Tue German International Aéronautical Exhibition— 
Internationale Luftschiffahrts - Ausstellung, I.L.A. — 
generally spoken of in Germany as the “ Ila,” was opened 
at Frankfort-on-Main, in the presence of numerous 
aéronauts, on the 10th of the month, and will last till the 
10th of October. Practically all known kinds and forms 
of ordinary balloons, dirigible balloons, kites, gliders, 
aéroplanes, guns for combating against aérial war vessels, 
&e., are on view. So rapid are the changes wrought in 
the domain of aéronautic construction by the unceasing 
activity of inventors and constructors, that the probability 
is that the exhibition will wear a very different aspect at 
its close from what it did at the beginning. The 
historical department, which comprises a most complete 
collection of everything bearing in any way on the 
existence and development of aéronautics, will alone be 
unaffected by such changes. Its completeness may be 
judged by the fact that it includes pictures, old copper 
plates, drawings, letters, brochures, pamphlets, advertise- 
ments, placards, flags, &c., and it has been said that it is 
a wonder that the indefatigable collector, Dr. Liebmann, 
has not procured the petticoat of Madame Montgolfier, 
which was caught up by warm air whilst she was drying 
it before the fire, and thus caused her husband to con- 
struct ‘the first hot-air balloon. The public interest at 
the exhibition will be enhanced by various flying competi- 
tions and practical experiments on the exhibition grounds. 
At the latter end of the month Professor Erdmann gave 
an interesting lecture at the “Ila” on “Liquid Hydro- 
gen.” He said that there were now good prospects of the 
manufacture of the hydrogen liquefier, designed by 
Kammerlinggh Omnes, being taken up by large engineer- 
ing concerns. This would be a very great help to 








practical aéronautics. Liquid hydrogen takes up only 
sboth of the space required by gaseous hydrogen. One 
cubic metre, which weighs 60 kilos., is sufficient to fill a 
moderate-sized balloon, which operation can be performed 
by simply warming up the vessel used for transporting 
the liquid and causing it to gasify. Refills during 
journeys, especially in the case of dirigible balloons, can 
be carried out without difficulty or danger. 


THE recent flights, successful and otherwise, which 
have been made by Mr. Latham and M. Blériot in their 
respective aéroplanes have aroused considerable interest 
and enthusiasm on the part of the general public, but 
already, like other outstanding innovations, they are 
being forgotten in the progress of other events. That 
these aéronauts deserved much of the praise which was 
accorded them no one will deny, but we are inclined to 
believe that the public has over-estimated the importance 
of their attempts and accomplishments. As a test of 
the capabilities of the means for transportation and travel 
afforded by aéroplanes, the successful cross-Channel 
flight gives us practically no results which were rot pre- 
viously known. Longer flights both in time and distance 
have recently taken place. Taking account of everything 
which has yet been achieved, it is still evident that much 
must yet be done before we can seriously think of aérial 
travel or fear an invasion facilitated by aérial flight. The 
organisation of a transport service on a commercial basis 
or for military purposes is brought no farther within the 
region of possibilities by the recent events except in so 
far as they may indirectly bring about an added interest 
in these affairs on the part of the public. So rapid, how- 
ever, has been the advance in the practice of flight, par- 
ticularly within the last year, that it is dangerous to 
predict an estimate of the time required for the progress 
which has yet to be made before the experimental stage 
of flying has been passed. Recognising this, the Govern- 
ment intend spending a considerable sum of money 
during the forthcoming year on investigations and experi- 
ments relating to the subject, and from these, it is to be 
hoped, this country will be enabled to show an advance 
in this direction equal or exceeding that which has 
recently been made by other countries. 


One of the first successes achieved by the promoters 
of street tramways in this country was the establishment 
of a line from the Elephant and Castle to Brixton. Steam 
was tried on this line, but failed, as the rails were quite 
unable tocarrythe locomotives. After a chequered career 
as a horse-worked line, rope traction was used on a 
portion of this line. After much opposition from the 
inhabitants of Streatham the rope-worked tramways were 
extended to Streatham, and ruined it as a beautiful 
village with two splendid commons. The population of 
the district was about 17,000. The rope system remained 
for some time, and five or six years ago the L.C.C. 
took the trams over, and converted them to the electric 
conduit system. In the meantime, Croydon had extended 
the overhead system northwards to Norbury, about two 
miles from Streatham on the one hand, and southwards to 
Purley on the other. It was proposed from the first to 
carry the L.C.C. lines through Streatham. Much negotia- 
tion took place with the Wandsworth Borough Council, 
under whose control is Streathain, which is now a place 
of 100,000 inhabitants. Considerable difficulties had to 
be overcome because of the narrowness and steepness of 
the main road. Operations were begun early in the present 
year. Gas and water mains had to be shifted, and much 
time was lost. but the line was opened for traffic on the 
last day of July and is now in successful operation. The 
conduit system ends at Streatham railway station. 
Thence to Norbury the overhead system is used, the cars 
being fitted both with ploughs for the conduits and poles 
for the overhead wires. With this connecting link it is 
possible to travel by tram from Purley northwards 
through London to Barnet in Hertfordshire—a distance 
of some 214 miles—passing through Croydon, Thornton 
Heath, Norbury, Streatham, Brixton, Kennington, the 
Embankment, Holborn, Islington, and Highgate. The 
journey takes about two hours—an average of eleven 
miles per hour. 


Tue discussion in Committee of the House of Com- 
mons on the Naval Works Vote is of particular interest 
in view of the attention which has been devoted to the 
question of docking accommodation for warships of the 
Dreadnought and Invincible classes on the East Coast. 
Mr. Lambert, the Civil Lord of the Admiralty, admitted 
that we possess only one up-to-date Government docking 
establishment, that at Devonport, notwithstanding the 
huge loan expenditure incurred. The Admiralty hoped 
to complete the new Rosyth establishment and the new 
lock at Portsmouth earlier than the contract time, and 
had offered to the contractors bonuses for early comple- 
tion of £800 and £400 per week respectively. The Civil 





Lord announced that the Government had definitely 
decided to construct two. large floating docks which would 
each be capable of accommodating a Dreadnought, and 
could be constructed in eighteen months. He intimated 
that the negotiations for the construction of a large subsi- 
dised graving dock at Immingham, on the Humber, had 
fallen through owing to financial disagreement, and that 
the Admiralty were still open to consider similar proposals 
from the Tyne. Since the date of the discussion it has 
been stated that contracts have been placed with Swan, 
Hunter and Wigham Richardson, Limited, of Wallsend. 
on-Tyne, and Vickers, Son and Maxim, Limited, of Barrow, 
for the construction of the two floating docks, each of 
which will have a lifting capacity of about 35,000 tons. 
It is reported that one of the docks will be stationed at 
Jarrow Slake, on the Tyne, and Portsmouth is mentioned 
as the position of the other, but neither of these state- 
ments has been officially confirmed. 


TE terrible disaster which occurred on the 2nd July 
on the South Dock Extension Works at Newport is one 
of the most serious in the annals of public works con- 
struction in this country. The timbering of a deep 
trench, which had been excavated for the foundations of 
the external north-west wing wall of the new entrance 
lock and for a portion of the lock wall itself, suddenly 
collapsed, the majority of the men engaged in the exca 
vation at the time being buried under the débris of the 
timbering and hundreds of tons of soil. It is believed 
that thirty-eight men lost their lives, but the exact 
number cannot be known until the trench has been re- 
excavated. The cause of the failure is at present in 
some doubt; a good deal of expert evidence has been 
tendered at the inquest, which stands adjourned, but all 
that is definitely known goes to show that the central 
line of * King” piles which ran down the middle of the 
trench and to which the sheeting piles were strutted 
suddenly lifted, and the side walls caved in. It appears 
that some indication of the rising of the piles was 
observed several hours before the disaster occurred, and 
additional rakers were being put in to resist the upward 
thrust. Failures of trench timbering are by no means 
uncommon occurrences, and most contractors and engi- 
neers who have carried out such works on a large scale 
have had experience of such troubles, but, fortunately, in 
most cases, the actual collapse is preceded by unmistak- 
able signs of the approaching failure, which give sufficient 
warning to enable the workers to leave the trench in 
time to escape injury. The peculiar features of the 
Newport accident appear to be the suddenness of the 
collapse, the admittedly treacherous nature of the ground 
in which the trench was being sunk, and the exceptional 
strength of the timbering employed. 


Tue dispute in the coal trade which at one time 
threatened to assume proportions of national gravity has 
now been satisfactorily terminated, and for the present 
the danger of an entire cessation of work at the mines is 
averted. The Scottish coalowners, some time ago, deter- 
mined to enforce a reduction of 12} per cent. in the wages 
of their workpeople, the alteration to take effect on the 
26th of last month. The question of a minimum wage 
was also in dispute. Before the trouble arose this was 
fixed at 5s. 6d. per day, but the unions had for more 
than a year been agitating for a 63. minimum. This 
the owners refused to concede, and further expressed 


(a desire that, as trade was so dull, the minimum 


wage should be reduced to 5s. 3d. a day. Meanwhile 
the English miners, while still in dispute with their own 
masters regarding a 5 per cent. reduction in their wages 
and the operation of the new Act, decided by ballot, and 
with an eight-to-one majority, to support their Scottish 
fellow-workers by declaring a general stoppage of work 
throughout the country, provided no compromise were 
arrived at. The gravity of the situation called for prompt 
action, and, at the instigation of the President of the 
Board of Trade, a joint conference was held there on 
the 29th and 30th of last month between the represen- 
tatives of the owners and the miners, the date of the 
alteration in the wages having been meanwhile deferred. 
As a result of this, the parties have been reconciled, 
and the miners express themselves as satisfied with 
the terms accorded them, which are much more 
favourable than were to be expected. The agreement 
arrived at provides that the minimum wage be 6s. per 
day. The basis price of coal at which this minimum is 
to take effect and the subsequent steps of the sliding 
scale are to be referred to an arbitrator, but it has been 
decided that the new basis price shall not be below the 
recent basis price, namely, 7s. 5.45d. It has been further 
agreed that if at any time between the date of the con- 
ference and March 81st, 1910, the prices prevailing do 
not justify the 63. minimum wage, then for an equal 
period of time any increase in wages accruing under the 
agreement shall be reduced by 6} per cent. 
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EXPERIENCE WITH SUCTION GAS 
PRODUCERS. 
No. JI.* 
GENERATORS. 

THERE are numerous types of generators working suc- 
cessfully, for each of which certain advantages are 
claimed, but the principal difference will be found in the 
methods of vaporising the water and heating the air 
supply which carries this steam into the furnace, and 
in the size of the furnace for a given horse-power. The 
methods of vaporising the water by means of the heat 
from the gases leaving the generator may be roughly 
divided into three groups. 

(1) With self-contained water boiler at the top of the 
venerator, heated by the hot gases rising from the furnace, 
ana having more or less water storage. 

(2) A similar arrangement to the above, but of what is 
generally known as the “flash” type, in which there is 
no water storage, the water being delivered in small 
quantities on to the hot metal casing and at once 
vaporised. 

(3) With a boiler or vaporiser placed on the gas piping 
between the generator and the scrubber, in which the 
water is heated by the hot gases passing to the scrubber. 

Good examples of the first type are the generators 
made by Messrs. Crossley, Tangye, Campbell, Otto Deutz, 
Fetu Defize, &c., and while they are said to be somewhat 
slow in providing steam when the plant is started, owing 
to the volume of cold water in the boiler to be heated, this 
does not cause any real difficulty, especially as too much 
steam is not advisable until the generator fire has reached 
the high temperature necessary completely to decom- 
ose it. , 
‘The second type is represented by the plants made by 
Messrs. Dowson, Lane, the National Gas Engine Com- 
pany, Winterthur, and others. These vaporisers respond 
very quickly to any changes of load, and can be easily 
regulated to give the exact amount of steam required for 
the best working of the plant; care must be taken to 
ensure a constant supply of water, as this type is more 
liable than the first type to suffer should the water supply 
fail for a few minutes, particularly if the vaporiser is of 
cast iron, which may crack when overheated. To avoid 
this risk most makers of such plants advise the use of a 
small feed tank, fitted with a ball cock, which enables a 
small reserve to be kept, and ensures a constant and even 
rate of supply. 

The third type is much used on the continent of 
Europe and also in the United States. It is made by 
Messrs. Kynoch, Dudbridge Ironworks, Pintsch, Kiderlen, 
Bollinckx, Taylor, &s. 

This arrangement simplifies the form of the generator, 
but renders it difficult to obtain ample vaporising surface 
to utilise the waste heat in the gas without making 
elaborate tubular boilers. 

The success of suction gas plants depends to a great 
extent upon the working of the vaporiser. When supplied 
with dry air only, they should give a gas containing about 
34.7 per cent. of (CO) carbon monoxide and 65.3 per cent. 
of (N) nitrogen, having acalorific value of 118.8 B.Th.U. per 
cubic foot and providing about 85.8 cubic feet of this gas per 
lb.of carbon. The actual value of the gas would be less than 
the theoretical figures given above, and too low for working 
successfully with gas engines. The excessive heat gene- 
rated would also cause the fuel to “ clinker” badly, would 
necessitate the use of an excessive quantity of water in 
the scrubber to cool the hot gases, and generally spoil the 
working of the plant. To prevent this excessive amount 
of heat being generated it is necessary to saturate the air 
with water vapour, which is dissociated in the combustion 
zone into hydrogen and oxygen, absorbing in the process 
the surplus heat from the incandescent fuel and increasing 
and enriching the gas supplied. The chemical reactions 
involved are rather complicated, but anyone interested 
will find them fully set forth in Messrs. Dowson and 
Larter’s valuable book on producer gas. 

It will be seen that in designing a suction plantit is neces- 
sary to keep a sufliciently high temperature in the combus- 
tion zone to ensure the necessary reactions between the hot 
fuel, the air and vapour, but the temperature must also 
be kept as low as possible to avoid “ clinker,” so that the 
range between the two conditions is very small. 

Amount of water to generator.—Theoretically the 
richest gas will be obtained when using .064]b. of water 
per pound of carbon, which would give a gas containing 
carbon monoxide (CO) 
hydrogen (H) 
nitrogen (N) 


About 39-9 per cent. by volume of 
“ ¥ 
» 43-0 ae 
having a calorific value of 186.7 B Th.U. per cubic foot, 
and producing about 74.6 cubic feet of gas per pound of 
carbon. 

It must be understood that the above assumes perfect 
working, but in practice some heat is lost by radiation 
from the producer, and some carried away by the gases, 
nor do the chemical changes take place to the extent 
necessary to secure the results shown above. 

A good average result from a producer supplying an 
engine of 220 brake horse-power gave gas containing by 
volume CO,, 6.83 per cent.; CO, 22.64; CH,, 1.65; H, 
16.37; N, 52.51; with a net heat value of 141.26 B.Th.U. 
per cubic foot. 

To carry the water into the furnace it is vaporised in 
the boiler or vaporiser before mentioned by the heat of 
the gases leaving the generator, and allowed to saturate 
the air which is being drawn into the generator by the 
suction of the engine. As this is the only method used 
for supplying water to the generator, and the amount that 
saturated air will carry varies to a great extent with its 
temperature, it will be seen that the adjustment of this | 
air temperature provides a ready means of varying the 
water supply. However much water may be fed to the | 
vaporiser, and however much steam may be generated, | 
only the amount carried by fully saturated air at a given 





* No. L. appeared July 25rd. 


temperature can be delivered into the’ fire, and the 
remainder cannot be taken up by the air, but will be 
carried away by the overflow pipe. : 

The diagram—Fig. 1—shows the temperature in deg. 


Fah. of the air for carrying a given amount of water per | 
Also the B.Th.U. obtained from each | 
cubic foot of gas when securing the maximum theoretical | 


pound of carbon. 


efficiency, and the B.Th.U. obtained from each — of 
carbon under similar conditions. The actual results 


the conditions of the fuel, plant, kc. It has been stated 
by a well-known authority on suction plants that air of a 








An American writer recently stated that suction gas 
plants in America were not generally found successful 
until the makers had considerably increased the areas 
above the size—based on European practice—with which 
they originally commenced to make experiments, and 
another writer gave his experience—based on inquiry as 
to the size of numerous plants then working, that about 
144 square inches per brake horse-power would be found 
to give the best results. This seems excessive as compared 


would be 10 to 20 per cent. less than shown according to | with English plants, but may be due to the difference in 


| coal used. 


In an American plant recently tested the 
engine was about 150 brake horse-power, and used about 
1 lb. of fuel per brake horse- 
power per hour. This coal was 
arogn tpee said to be an ordinary grade of 






























































§ ry 

s 1s000,-—2hese lines are only theoretical — Actual results 10 t0 20/rIess ae 

$ a : SSS =f TU pers buckwheat Pennsylvania anthra- 
‘3 | 4004 am Ean ne Ta cite containing by analysis: 

< 13,00 7 eee ee “ = 

x 8004 water per lbs ee a or ~ cent. 
a | ~ | carbon olatile ’ 5.2 oO. 

> 12.000 2S A RE b —_—__}—__} Ye eae 130 do; 
E1000 +++ - Moisture ... 2.7 do. 
ee ft fF +f ft te Sulphur 0.77 do. 
“Si ! 2 and having a heating value of 
S 190 Ss 2 tal # o 

& se = 13,590 B.Th.U. per pound fired. 
8] 60 . In contrast to the large area 
Pao 2 specified for American practice, 

/40 . 
S}i30 | . it may be noted that a well- 
PS he i i known continental writer on 
9 ool ——t | } 5 gas engines and producer-gas 
« 86} —+}—_}—_+_ + + + te ot EE ~ plants says:—‘The essential 
— + +} 2. EE 7 7 - 

A Co See a: aa PT ED po tatoptcitied ampunt pr water per 10 oF portion of the generator, which 
2 \20}- —+ Logettrces F-to Cele Op contributes to the production 
i, Rese Es wwdegremy tt tt : L 
8) 20 EPs AL ae a BS EN EE: Tehama aA AE BP Med ANT RE of a proper gas, is that which 

| | i i . 1 
a} 6o}—arern@_; —__} SS ae Se Seas a CS ES ET corresponds with the combus- 
ol ee eee SG SRG Le RR URE Rene eee SEN MES tion zone. To this portion a 
; Tt | ) ( tbs of H ; ; a1 

O Of 02 03 Of O05 06 O7 O08 O9 10 HH IZ 19 bh FSfnmer pe cross section is given, varying 

: in size between one-half and 
—— one-quarter of the surface of 

Fig. 1 the engine piston, sometimes 


temperature of 85 deg. Fah., when saturated, will carry 
the necessary amount of vapour, but it will be seen from 
the above table that a temperature of about 145 deg. Fah. is 
required for this purpose when the saturated vapour is 
being delivered at the fire bars of the generator. 

The above temperature of fully saturated air will give 
the richest gas, but the air may be made hotter by super- 
heating only—after leaving the vaporiser to avoid 
carrying any more vapour—which will be of assistance in 
keeping the fire hot, especially on light loads. When 
fully saturated air above 145 deg. Fah. is used, the 
excess of vapour will lower the temperature of the 
generator, and cause the production of carbon dioxide 
(CO.), instead of carbon monoxide (CO), thus reducing the 
heat value of the gas. The low temperature of the fire 
will also prevent the producer responding quickly to the 
demands of the engine under varying loads. 

In no case should the temperature of the air when 
fully saturated exceed 165 deg. to 170 deg. Fah., owing 
to the large amount of vapour it will carry into the fire. 
This amount increases very rapidly with the increase of | 
temperature, changing from about .17 lb. at 145 deg. Fah. 
to about .36]b. at 165 deg. Fah. per Ib. of air. 

The experience with Mond producess—see Messrs. 
Bone and Wheeler’s experiments (THE ENGINEER of 
May 24th, 1907)—show that this excess of- vapour is not 
usually decomposed in the fire, but will absorbheat from 
the fuel in the generator, lowering its temperacure, which 
heat must afterwards be removed in the scrubber by an 
extra amount of cooling water. 

The above shows that to be thoroughly efficient the 
vaporiser and air heater should be sensitive to changes 
in fire temperature, so that the air temperature and 
vapour supply will quickly diminish when the engine is 
running on a light load, thus supplying drier air to the 
fire to keep up its temperature as far as possible, and 
only providing the full supply of vapour when the fire 
has become hotter and able to decompose the air and 
vapour. 

Diameter and depth of the furnace——There seems a 
considerable difference of opinion as to the inside dia- 
meter of the generator for a given horse-power necessary 
for dealing with the main conditions, which require— 

(1) Hot fire at the combustion zone to ensure decom- 
position of the air and vapour; this should have a tem- 
perature of about 1800 deg. Fah., and will give gases 
containing CO:, H, and N in various proportions. 

(2) Hot fuel above combustion zone to enable CO, to 
take up more carbon, thus converting CO, into a com- 
bustible gas CO. 

(8) Fire should not be much over 1800 deg. Fah. to 
avoid formation of clinker, and must not get too low on | 
light loads to prevent engine slowing down or even 
stopping if the full load should come on again suddenly. 

The suction of the engine under ordinary conditions 
will control the air and vapour supply sufficiently to ensure 
good working, the only difficulty with a well-designed | 
plant being a sudden change from a long continued light 


between one-half and _ nine- 

. tenths of this surface, according 

to the nature and the size of the fuel that is used. It is 

to be noted that most modern generators are rather too 
large than otherwise.” 

Taking two well-known makes of gas engines, this 
would give producers of the following sizes :— 

For an engine with an 1lin. diameter cylinder running 
at 180 revolutions per minute, which gave 29 brake horse- 
power on suction gas: 

1lin. diameter cylinder = 95 square inches area. 
Size of furnace. 


Area. Diameter. 
At } of cylinder area = 23.75 sq. in. = 5.5in. 
» 3 do. = 47.50 do. = 7.8in. 
99:10 do. = 8.50 do. = 10,4in. 


For an engine, with a cylinder 24in. diameter, and run- 
ning at 160 revolutions per minute, which gave 200 brake 
horse-power on suction gas: 

24in. diameter cylinder 


452 square inches area. 
Size of furnace. 


. Area. Diameter. 
At 4 of c,linder area = 113 sq. in. = 12in, 
0 4 do. 226 do, = iti. 
9 FO do. = 407 do. = 22.75in. 


These sizes seem much too small compared with the usual 
practice here, even the maximum proportions only giving 
areas of 3 and 2 square inches respectively per brake 
horse-power ; but possibly the above extract has not been 
clearly expressed in the translation, and is meant to apply 
only to a type of generator sometimes used on the 
Continent, as shown in Fig. 2, where the small end or 








Fig. 2 
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combustion zone is the size really referred to. -A small size 
of generator is used in some cases to ensure quick combus- 
tion at the fire zone, but the makers are careful to provide 
anample steam supply from the vaporiser, which is usually 
placed over the fire in such plants. This vapour supply 
enables the heat in the generator to be kept within 
reasonable limits, and thus avoid “clinker,” while the 
small size of the fire enables such a plant to be quickly 
drawn up to full load, and generally makes it very 
sensitive to varying demands from the engine. 

Though these plants—with small area per brake horse- 
power—work well with Welsh anthracite or similar fuel, 


| which is almost pure carbon, and contains very little ash 
| or dirt, they are at a disadvantage in using fuel contain- 
| ing a large percentage of ash, &c., which will form a cer- 
| tain amount of clinker, however well supplied with vapour, 
| causing the small generator to become choked up, and 
necessitating stoppages at intervals to get rid of clinkers 

| and ash. 
With a steady load of 10 brake horse-power a plant 
| having 15 square inches per brake horse-power worked 
well and economically, but was too large for a fluctuating 


load to full load; such a change rarely happens, and can 
often be avoided by extending the time for putting on 
maximum load over five or six minutes, thus allowing the 
fire to be gradually increased and raised to a suitable 
temperature for decomposing the air and vapour. 

Diameter of furnace—Some makers allow only a small 
area per brake horse-power ; others consider much larger 
areas necessary, and the following examples show the 
wide variation between different makers and writers on 
this subject. 





load between 0 and 10 brake horse-power. On a steady 


Area of furnace—square inches per B.H.P. load of 82 brake horse-power a similar plant having 


A, In ordinary work ... a ig — 4.7 square inches per brake horse-power worked well 
In ordinary work... ... ... ... 4 to 4 and gave good results on loads fluctuating from 0 to 

B. { For maximum duty on for| 7 és 5 32 brake horse-power, but was not quite so economical at 
several hours full load as a similar plant with rather more area 


if The plants of about 20 B.H.P. 

tested at the R.A.S, Show at 
l Derby in 1906 averaged about 
D. Another maker uses .., : 


per brake horse-power. On larger size plants—about 
220 brake horse-power—3.9 square. inches.per brake- 
horse-power gave good results, but an area of about 


Cc. 


| 
‘Bs 





to 








136 





iH HNGINHHR 





Atiavsr 6, 1909 


~<a a 





en 





5 square inches was found to be rather more economical. 

The above figures show that generators can be used 
with wide ranges of furnace area, provided a good clean 
anthracite fuel is used and the vapour supply suitably 
arranged ; for poorer fuel generators of larger area have 
an advantage, as they allow more room to deal with ash 
and clinker, and also permit the air and vapour passing 
through the generator to be a longer time in contact with 
the hot fuel, which assists the chemical reactions. When 
running on varying loads, such as are usual when drivin 
workshops, &c., the areas recommended are for smal 
sizes, say, 15 brake horse-power, about 7 to.8 square 
inches per brake horse-power, gradually reducing the area 
per brake horse-power to about 4 square inches in plants 
of 200 brake horse-power. When used to supply gas 
engines working constantly against their maximum load, 
such as would be found in waterworks pumping plants, 
the area should be increased 15 to 20 per cent. When 
using coke or fuel containing more ash and dirt than 
usual, the area of generator should be about 20 per cent. 
larger than that specified for anthracite. © 

Grate area.—It is usual with generators of small fur- 
nace areas to make the area of the grate the same as 
the furnace, but in those of more generous proportions 
this is not advisable, and the grate area should be about 
50 to 70 per cent. of that of the furnace. In the plants 
tested at the Derby trials in 1906—excluding those with 
speciai forms of grates—the grate area averaged about 
70 per cent. of the furnace area. By this arrangement 
the air and vapour supply to the fire is kept more in the 

















Fig. 3 


centre, and passing through a smaller fuel area, ensures 
the combustion zone being kept at a suitable heat for 
decomposing the air and vapour when working on mode- 
rate or light loads ; it also blows up the fire quicker when 
changing from light to heavy loads. This arrangement 
of smaller grate than furnace is shown by Fig. 3, and 
will be seen to have the same advantages as the small 
furnace, whilst leaving a large area between tbe grate 
and the inner side of the lining for the disposal of such 
clinker as cannot be taken out while the plant is working. 
The grate area can thus be kept free for the passage of 
the hot air and vapour, ensuring a hot zone‘in the centre 
for combustion. 








THE RELATIONSHIP BETWEEN CONDENSER 
AND AIR PUMP. 
By R. M. NEILSON. 


In nearly all practical cases of steam condensation, air is 
present in the steam; and in the working of condensing 
steam engines the withdrawal of the air has always been 
recognised as an important-item in the operation of the 
plant, and an air pump or its equivalent provided for this 
purpose. 

Speaking generally, the fupction of the air pump is to 
withdraw the air, and the function of the condenser to 
condense the steam. This is known to every tyro in 
steam engineering ; but the precise scientific relationship 
between condenser and air pump does not seem to have 
received the attention which it deserves: The condenser 
has to deal with air as well as steam, and the air pump 
discharges steam as well as air. Air most adversely 
affects the condensation of steam in a surface condenser, 
and the steam mixed with the air entering an air pump 
has the greatest influence on the capacity of the latter 
necessary to enable it to perform its work. 

The aforesaid definitions of the functions of the con- 
denser and air pump are, therefore, only good when 
considered in a general way. To be strictly correct and 
explicit, the respective functions must be expressed as 
follows :— 

The function of the condenser is to reduce the ratio 
of steam to air by the condensation of the greater part 
of the steam, so as to diminish the volume of the miature 
of air and steam which has to be discharged by the air 
pump. 

The function of the air pump is to keep.down the ratio 
of air to steam in the condenser, so as to allow the cool- 
ing surface of the latter to act effectively. 

In the case of a well designed surface-condensing plant 
correctly proportioned for its work, which is capable 
of maintaining a given vacuum under given conditions, a 
reduction in the cooling surface of the condenser or in the 
displacement per minute of the air pump bucket will pro- 
duce u fall in the vacuum; but the cooling surface of the 
condenser is not the minimum necessary to condense the 
steam, nor is the capacity of the air pump the minimum 
required to discharge the air. 

A reduction in the capacity of the air pump by, say, 
50 per cent., will, however, reduce the amount of steam 





which can be discharged with the air, and so will 
necessitate an alteration in the conditions existihg in 
the condenser, so that in the latter, or at least at its air 
outlet end, the ratio of steam to air will be less. This 
greater air richness—or weight of air per unit weight 
of steam—in the condenser will in its turn tend to 
reduce the condensation rate, which can only be main- 
tained by some other alteration, namely, the fall in 
vacuum, which assists condensation by augmenting the 
density of the steam, and also by raising the tempera- 
ture of the latter, and thus increasing the difference in 
temperature between the entering steam and the con- 
densing water. Equilibrium is thus re-established under 
new conditions, the fall ia vacuum compensating for the 
increase in air richness. The amount of air discharged 
per minute by the pump is the same as before,’in spite 
of the 50 per cent. reduction in the capacity of the pump. 

On the other hand, a reduction in the cooling-surface 
of the condenser by, say, 50 per cent. necessitates a 
higher condensation rate per square foot of surface in 
order to condense the steam, which increased rate, if the 
velocity and temperature of the condensing water are 
maintained constant, can only be made possible by a fall 
in the vacuum, which, as aforesaid, increases the density 
and the initial temperature of the steam. The amount 
of steam condensed per unit of time remains practically 
the same. 

The science of the rational design of surface condensing 
plant—which is at present only in its infancy, but will 
probably be fully developed in afew years—is necessarily 
founded on a knowledge of the relationship between con- 
denser and air pump, and the influence which each exerts 
on the other. Fully to appreciate this relationship it is 
necessary to consider (1) the law of partial pressures of 
mixtures of gases or vapours; (2) the variation in the 
specific volume of the air in a condenser; and (3) the 
factors which influence the rate of transmission: of heat 
from the steam to the condensing water. 

PARTIAL PRESSURES, 

In a mixture of two or more gases each exerts a pres- 
sure as if the other were not present, and the total 
pressure exerted on the sides of a containing vessel or on 
@ pressure gauge is the sum of the individual pressures— 
called the “ partial pressures "’—of the several gases. A 
cubic foot of atmospheric air is commonly said to contain 
0.21 cubic foot of oxygen and 0.79 cubic foot of nitrogen ; 
but the true situation is expressed better by saying that 
the cubic foot of air at atmospheric pressure contains a 
cubic foot of oxygen at a pressure of 0.21 of an atmos- 
phere and a cubic foot of nitrogen at a pressure of 0.79 
of an atmosphere. 

If one cubic foot of oxygen at a pressure of 0.21 of an 
atmosphere is forced into a vessel of one cubic foot 
capacity containing nitrogen at a pressure of 0.79 of an 
atmosphere, each will continue to exert its original 
pressure, and the pressure of the mixture recorded by a 
gauge will be the sum of the partial pressures, namely, 
one atmosphere; and we will have produced—except for 
the omission of small proportions of other elements— 
atmospheric air the same as could be obtained by opening 
the vessel to the atmosphere. Moreover, if the oxygen is 
withdrawn from atmospheric air in a closed vessel, the 
nitrogen will continue to exert its partial pressure of 
0.79 of an atmosphere, which can then be measured by 
a gauge—the pressures of the other elements being nearly 
negligible. 

In steam condensing plant we have to deal with 
mixtures of steam or water vapour with air, or with a 
mixture of atmospheric gases in other proportions than 
found in the atmosphere, but usually—and without much 
objection—spoken of as air. Water in the liquid state 
being also present, the steam is necessarily saturated, 
except on certain occasions which can be ignored at 
present; there is therefore a definite relation between 
the temperature and the pressure of the steam, as is well 
known. This pressure of the steam, on which the tem- 
perature depends, is, when air is present, the partial 
pressure of the steam, and not the total pressure of air 
and steam as recorded by a gauge. 

Steam entering a surface condenser contains air; but, 
unless in very exceptional cases, the ratio of air to steam 
is so small that the partial pressure of the air is 
negligible. The partial pressure of the steam is con- 
sequently practically equivalent to the total pressure of 
the mixture; and the temperature and total pressure of 
the mixture bear practically the same relation to’ each 
other as is the case with pure saturated steam. As 
the fluid passes through the condenser and the steam 
gets condensed while the air remains in full strength, 
it follows that the air richness increases. It must not 
be inferred that the flow of steam through a condenser is 
slow. Except with low vacua or under abnormal condi- 
tions the first portion of the passage of the steam. between 
the tubes of a condenser is usually performed ata velocity 
of over 100ft., and sometimes over 300ft., per second. 
The velocity then slackens as the steam gets condensed, 
but the whole time taken by the fluid which is not con- 
densed to pass through the condenser into the air pump 
suction pipe is usually only a fraction of a second; and 
90 per cent. of the steam which enters a condenser is 
commonly condensed in the first tenth of a second or 
less. It is advantageous to consider a condenser of a 
type in which the path of the steam is clearly defined, 
as, for example, in condensers of the counter current 
or contraflo types, as usually made; but the action is 
substantially the same in all surface condensers, although 
in many the flow must be somewhat irregular. The 
total pressure—as recorded by a vacuum gauge—is 
nearly the same in all parts of the condenser, differing 
only by the small amount necessary to produce the flow ; 
and hence, as the air richness increases, the partial 
pressure of the steam must diminish; and, as the steam 
is necessarily in the saturated state, its temperature 
must fall and the temperature of the air fall with it. 
The us fluid passing through a condenser has 


therefore a varying temperature in its passage, this being 





highest at the steam inlet end of the condenser and 
lowest at the air pump suction. 

An example will be useful to illustrate this point. Sup- 
pose the vacuum at the inlet end of a condenser to be 
equal to 28in. of mercury with the barometer at 30in. 
and suppose for simplicity that the vacuum at the other 
end is exactly, as it will be approximately, the same. The 
air mixed with the steam at entry to the condenser being 
in such a small proportion that its partial pressure i, 
negligible, the partial pressure of the steam correspond 
to 30 — 28 = Yin. of mercury, or 0.982 of a pound per 
square inch. Referring to a table of the properties of 
saturated steam it will be seen that the temperature 
corresponding to this pressure is about 101.5 deg. Fah. 

All except a small proportion of the steam is condense:| 
before the exit end of the condenser is reached, so that, 
when the last of the cooling surface is being passed, the 
air forms a very appreciable proportion of the mixture. 
Suppose that the ratio of air to steam by weight is now 
3/10; the weight of air and the weight of steam in a cubic 
foot of the mixture can be calculated, and likewise the 
partial pressure of each. The partial pressures work out 
as 0.15]b. per square inch for the air and 0.83 lb. per 
square inch for the steam. The steam being in intimate 
association with water, and consequently in the saturated 
state, its temperature can be found from a table of the 
properties of saturated steam to be about 96 deg. Fah. 
The air is necessarily at the same temperature, and con 
sequently the temperature in the condenser varies from: 
101 .5 deg. Fah. at the steam inlet end to 96 deg. lah. at th« 
airexit end. The metallic casing of the condenser is, how- 
ever, not necessarily at these temperatures, beeause of 
the conduction and radiation of heat. 

THE SPECIFIC VOLUME OF THE AIR IN A CONDENSEK. 

The weight of air per cubic foot of air-steam mixture 
in any part of a condenser—which, of course, is the 
reciprocal of the volume of air-steam mixture per pound 
of air—varies with the temperature and the total pressure. 
It can be obtained as follows :— 

At any temperature saturated steam has a definite 
pressure which, if the steam is alone, constitutes the total 
pressure, but which, if the steam is mixed with air, con- 
stitutes the partial pressure of the steam. Therefore, in 
an air-steam mixture in a condenser, and at a given 
temperature and total pressure, if the partial pressure of 
the steam which corresponds to the given temperature is 
subtracted from the total pressure, the difference will be 
the partial pressure of the air; and, as we know the laws 
connecting the pressure and temperature of air with its 
specific volume, we can find the weight of air per cubic 
foot of air, which is also per cubic foot of the mixture. 

A numerical example will make this clearer. We have, 
let us say, a mixture of air and steam at a temperature of 
100 deg. Fah., and a pressure of 3in. of mercury. The 
pressure of saturated steam at 100 deg. Fah. is 0.94 lb. 
per square inch absolute, which is, therefore, the partial 
pressure of the steam in the mixture. As the sum.of the 
partial pressures of the steam and air is equal to 3in. of 
mercury, that is, 1.47]b. per square inch, the partial 
pressure of the air must be 1°47 — 0.94 = 0.53 lb. per 
square inch. That is, each cubic foot of the mixture 
contains a cubic foot of air at a pressure of 0 53 1b. per 
square inch, and a cubic foot of steam at 0.94 lb. 
pressure. Now we know from the laws connecting the 
pressure, temperature and specific volume of air, that a 
cubic foot of air at 0.53 lb. per square inch and 100 deg. 
Fah. weighs .,}, of a pound, from which it follows that 
for every pound of air we have 390 cubic feet of air— 
t.e., 390 cubic feet of the mixture. 

If, with the same temperature as before, and therefore 
with the same partial pressure for the steam, the total 
pressure of the mixture had been equal to 4in. of mercury 
—i.e., 1.965]lb. per square inch—the partial pressure of 
the air would have been 1.96 — 0.94 = 1.02 Ib. per square 
inch, at which pressure and at a temperature of 100 deg. 
Fah., air occupies 203 cubic feet per pound ; hence there 
would be 203 cubic feet of the mixture per pound of sir. 

Moreover, if the total pressure had been equal to 3in. 
of mercury, but the temperature only 90 deg. Fah., the 
partial pressure of the steam would have been 01.69 lb. per 
square inch, which would have made the partial pressure 
of the air 0.78, at which pressure and at 90 deg. Fah., 
260 cubic feet of air weigh a pound; and hence this 
number would have represented the volume of the mix- 
ture per pound of air. 

It is instructive to note that, as the partial pressure of 
the steam approaches the total pressure of the mixture, 
the volume per pound of air increases at a very rapid 
rate, till in the limit when the partial pressure of the 
steam equals the total pressure, there is no air present, 
or the volume of mixture per pound of air is infinitely 
great. This occurs when the temperature of the mixture 
is the boiling point of water at the total pressure. 

When, on the other hand, the temperature is very far 
from the boiling point at the total pressure, the partial 
pressure of the steam is only a small percentage of the 
total pressure, and the steam forms only a small per- 
centage of the mixture, which, as regards volume, is not 
far different from dry air. The mixture in such a case 
has, in fact, the properties of atmospheric air on a damp 
day, which, although consisting mainly of air, contains a 
relatively small but very appreciable amount of steam— 
usually in this connection spoken of as water vapour— 
which it is ready to deposit in the liquid form on any 
small fall in temperature. 

On such a day the atmospheric temperature may be, say, 
50 deg. Fah.; the partial pressure of water vapour at this 
temperature is 0.173 ]b. per square inch, and hence, if 
the barometer is at 29in., which is equivalent to a pres- 
sure of 14.245 lb. per square inch, the partial pressure of 
the air must be 14.245 — 0.173 = 14.072 1b. per square 





* Henceforth in this article, when a vacuum is expressed in inches of 
mercury, it shou'd be understood to mean the corrected height of the 
mercury column for a 30in. barometer. For example, 27.5in. of vacuum 
with barometer at 29.5 would simply be expressed as Z8in. of vacuul. 
This mode of expression, which is in accordance with general practice, it 
purely arbitrary but in general quite satisfactory. 
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inch. Knowing the specific volumes of air and steam at | 
the-above pressures and temperature, we can calculate 
the relative weights, and it will be found that the steam 
is less than 1 per cent. by weight of the mixture. In 
steam condensers under vacuum it is not usual in prac- 
tice to have conditions in which the proportion of steam 
to air in any part of the condenser is as small as 1 per 
cent., but at the steam inlet end of the condenser we have 
the other extreme, in which the ratio of air to steam is 
extremely small. 

The volumes of air-steam mixtures have been cal- | 
culated by the writer for various temperatures and | 
vacua, and he has likewise calculated the ratio of air to | 
team by weight; these volumes and ratios are given in 
Fig. 1." In this figure the abscisse represent tempera- | 





of course, no relation between temperature and pressure ; 
this condition is, however, of no interest in the present 
discussion. 


THE FACTORS WHICH INFLUENCE THE TRANSMISSION 
OF HEAT FROM THE STEAM TO THE CONDENSING 
WATER. 

Let F denote the transmission of heat through the metal 

of the condenser tubes from the steam side to the water 

side per square foot of surface per hour. Then F depends 
on (1) the material and thickness of the tubes, (2) the 
cleanness of these, (3) the density of the gaseous fluid, 

(4) the air richness, (5) the velocity of the steam, (6) the 

velocity of the circulating water, (7) the diameter, and 

to a certain extent the length, of the tubes, and (8) the 
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ture, while the ordinates represent volume; the volume 
of the air-steam mixture is according to the left-hand 
scale. The full line curves represent the vacuum and the 
dotted curves the ratio of air to vapour. The zero ratio 
curve—that is, pure steam—would, of course, be at an 
infinite height on the diagram; in order to show it for the 
sake of the volumes, the diagram has been broken and 
this curve inserted immediately above that representing 
a ratio of 0.3. The volumes for this pure steam curve 
are given by the scale at the right-hand side of the 
diagram. 

If vertical lines were drawn at the boiling point of 
water at the various vacua represented by the full line 
curves, these lines would be asymptotic to the curves, 
each to each; and the meeting points of the lines and 
curves would be on the pure steam curve. The coinciding | 
ends of these lines and curves are shown by the short | 
vertical dotted lines cutting the pure steam line and con- 
nected by broken lines with the vacuum curves. 

Referring to the diagram it will be seen, for example, | 
that the volume of air-steam mixture containing 1 Ib. of | 
air is, at 90 deg. Fah. and 27in. of vacuum, 260 cubic feet, | 
and at 100 deg. Fah., and the same vacuum, 390 cubic 
feet. The ratio of air to steam by weight is, in the former | 
case, 1.8 and in the latter case 0.84. At 85 deg. Fah. | 
the volume of a mixture containing four parts of air by | 
weight to one part of steam is 130 cubic feet. At the same | 
temperature, and when the proportions are two of air and | 
one of steam, the volume is 270 cubic feet, while pure 
steam at the same temperature has a volume of 546 cubic 
feet. This diagram shows well how greatly the volume 
is affected by the temperature when the latter approaches 
the boiling point of water corresponding to the total pres- 
sure, and how little it is affected by temperature when 
remote from the boiling point. 

It must be noted that this diagram refers only to air- 
steam mixtures, in which the air is saturated with steam; 
this is the normal condition in steam condensers. With 
air containing steam, but not saturated with it, there is, 





* This diagram, which was prepared by the writer when at Hartlepool 

Engine Works, was first published in the paper read by Mr. D. B. 

Morison before the Institution of Naval Architects in April, 1908, on 
Fhe Influence of Air on Vacuum io Surface Condensers.” 
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difference in temperature between the steam-air mixture 
and the circulating water, which will be denoted by 8. 
The first, second, fifth, sixth, and seventh factors may be 
constant, and the third nearly: constant, for the whole 
condenser; the eighth usually and the fourth always 
varies. Hence F varies throughout the condenser. 

In Fig. 2 are given four typical curves of variation of 
F in a condenser of the counter-current type, that is a 
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condenser in which the entering, and therefore coldest, 
condensing water is at the air exit end of the condenser 
and the warmest water at the steam inlet end. The 
result of this arrangement of flow is, as a rule, to cause @ 
to be greater at the exit than at the inlet end of the con- 
denser, because the difference between the inlet and exit 
temperatures of the condensing water is usually much 
greater than the difference between the temperatures of 
steam-air mixture at the two ends of the condenser; a 
great variation in @ is usual in practice. The air rich- 
ness, of course, increases from the steam inlet to the air 


| exit end, 


It should be noted that F in B.Th.U.’s divided by 1000 
is for steam vacuum condensers approximately equal to 
the condensation rate per squate foot of surface per hour. 
It will be seen in Fig. 2 that the condensation rate at 
first increases owing to increase in the value of 9, the 
air richness being still too small to produce much effect. 
Thereafter the condensation rate either diminishes or 
increases less rapidly, in spite of the decrease in the 
temperature of the circulating water, owing to the great 
effect of the increasing air richness which not only 
directly influences F, but lowers the temperature of the 
steam-air mixture, and consequently makes the increase 
in @ less than it otherwise would be. 

THE AIR PUMP INFLUENCE ON THE CONDENSER. 
Now let us consider how air pump capacity affects F. 
The greater the air pump capacity, the greater will be 
the volume of air-steam mixture which can be withdrawn 
per minute from the condenser. Therefore, with a con- 
stant weight of air to be discharged per minute, increase 
in pump capacity allows of an increase in the volume of 
the air-gas mixture per pound of air. Now from what 
has already been said, and from Fig. 1, it will be evident 
that this volume per pound of air depends on the 
temperature and the pressure, there being a definite 
volume per pound of air for every temperature and 
pressure within the possible limits, and hence air pump 
capacity controls the necessary temperature of the air- 
steam mixture at the air exit end of a condenser for any 
given vacuum to be obtained with a given amount of air 
admitted per minute intothe condenser. The nearer this 
temperature approaches to that of the condensing water, 
the lower (as before mentioned) is the rate of transmission 
of heat. It is further evident from what has already 
been said, and from Fig. 1, that there is at any vacuum 
a definite ratio of air to steam for any volume of 
air-steam mixture per pound of air; and hence, for 
any given air pump capacity, any required vacuum, 
and any given admission of air to the condenser, there 
must be a definite ratio of air to vapour—or definite air 
richness at the air exit end of the condenser. This also, 
as before mentioned, affects the rate of transmission of 
heat from the steam and air to the condensing water. 
Air pump capacity, therefore, affects the condensation 
rate in the condenser in a two-fold manner. 

With varying air pump capacity the condensation rate 
for the whole condensing surface really remains practically 
constant, but some other condition must alter to allow 
of this. For example, with diminution of air pump 
capacity, either the inlet temperature of the condensing 
water must be lowered, or the velocity of the water 
increased, or the tubes—if dirty or covered with scale— 
cleaned, or else the vacuum will fall. Increase of air pump 
capacity, on the other hand, allows of increase in inlet 
temperature of the condensing water, or reduction of 
velocity, or allows of the tubes being dirtier, or else 
permits of increase of vacuum. 


THE CONDENSER INFLUENCE ON THE AIR PUMP, 

Now let us consider how the extent of cooling surface 
in the condenser, or the efficiency of this surface, affects 
the air pump. 

F, as before mentioned, is influenced by a number of 
factors, one of which is the air richness, and another is 6, 
i.é., the difference in temperature between the steam and 
steam-air mixture and the condensing water. Therefore 
an increase in cooling surface, by reducing F (the rate of 
heat transmission per square foot) allows of (1) an in- 
crease in air richness at the air exit end of the condenser, 
and (2) a fall in the temperature of the air-steam mixture 
at the same place. By reference to Fig. 1 it will be seen 
that this modification in the air richness and the tem- 
perature allows of the same vacuum existing at the air 
exit end of the condenser with a less volume per pound 
of air. Therefore, with the same admission of air per 
minute to the condenser, the latter can maintain the 
same vacuum with a less volume of air-steam mixture 
discharged per minute to the air pump, 2.e., a less air 
pump capacity will suttice. 

If, however, the air pump capacity is maintained, the 
conditions at the air exit end of the condenser will remain 
on the same horizontal line on the diagram, and the 
increase in surface will allow—along with the increase in 
air richness and fall in temperature—of an increase in 
vacuum. 

It will thus be seen that increase in the air pump 
capacity can compensate for reduction in the condenser 
cooling surface, and increase in cooling surface compen- 
sate for reduction in pump capacity. The practical limits 
within which this compensating action can be effected 
are not, however, wide. By reference to Fig. 1 it will be 
seen that towards one end of each vacuum curve a smail 
increase in temperature and decrease in air richness is 
accompanied by a very large increase in volume, It 
would, therefore, be very uneconomical to compensate in 
such a case for reduced condenser cooling surface by 
increasing the air pump capacity, for the increase in the 
cost of the pump and in the power to drive it would be 
quite out of proportion to the small reduction possible 
in the cost of the condenser. 

Moreover, towards the other end of each vacuum curve 
the decrease in volume is very small for a great fall in 
temperature and great increase in air richness. Here, 
therefore, it would not pay to increase the condenser 
cooling surface in order to reduce the capacity of the 


ump. 
Therefore, although condenser cooling surface and 
pump capacity can compensate for each other to a certain 
extent, the sphere in which this can be practically 
adopted is limited, and in all cases there is a given rela- 
tion which is best between the extent. of cooling surface 
of the condenser and the capacity of the air pump. 

This best paying ratio between the condenser cooling 
surface and the air pump capacity has- been roughly 
ascertained by experience for average conditions; but, as 
the air admission to one condenser may be several times 





greater than that to another receiving the same amount 
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of steam, and even when the two are supposed to be 
working under the same conditions, the proportions of 
condenser and air pump found in practice are often far 
from the best. It frequently happens, for example, that 
with a twin-cylinder air pump either cylinder will give 
nearly the same result as both, thus showing that the 
conditions at the air exit end of the condenser correspond 
to a position on the diagram—Fig. 1—at which large 
variation in the volume is accompanied by small variation 
in the temperature. On the other hand, it often happens 
that decrease in pump capacity greatly affects the maxi- 
mum amount of steam which can be condensed with the 
maintaining of a given vacuum, thus showing that the air 
steam mixture is being withdrawn from the condenser at 
a point on the vacuum curve in the diagram at which 
moderate variation in volume is accompanied by great 
variation in temperature and air richness. 

The best paying ratio between condenser cooling surface 
and pump capacity depends toa certain extent on the cost 
of power and on the price of condensing water—or the cost 
of cooling it for repeated use—and the height, if any, to 
which the water has to be pumped. On board ship the 
question of weight and bulk has also to be considered, 
especially on warships. The most important influencing 
factor is, however, the amount of air which gains admission 
to the condenser, and which varies greatly in different 
cases. Condensing plant cannot be economically propor- 
tioned to maintain a given vacuum with a given exhaust 
steam supply without a knowledge of the amount of air to 
be dealt with. It is difficult to foretell, even with only 
approximate exactness, the amount of air which will gain 
admission to the condenser in a prospective case ; but air 
measurements made on existing plant, where care has 
been taken to reduce the air leakage to reasonable amount, 
will be of great use. The Weighton air gauge offers a 
convenient means of measuring the air discharged by 
the pump. 

If air pump capacity is expressed in cubic feet of 
working stroke piston displacement per hour and con- 
denser cooling surface is expressed in square feet, 
experience has shown that, in steam engine condensing 
plant intended to be run under conditions not departing 
far from the average and involving the use of condensers 
of the tubular surface type, it is best to design the plant 
for a ratio of pump capacity to condenser cooling surface 
of between 4 and 74, there being a tendency for this 
ratio to fall beneath the lower figure with large steam 
turbines. More research is required—especially with 
regard to the effect of air richness on F—before the best 
ratio can be expressed much more definitely with refer- 
ence to the influencing factors; such research is greatly 
to be desired. 








EXPERIMENTS WITH A GLASS CARBURETTER. 
By J. S. V. BICKFORD. 

WITH a view to obtaining information about carburation— 
information which it is difficult, if not impossible, to get 
from the usual sources of information—I decided to construct 
an experimental glass carburetter. 

There happened to be in the shop oneof those blowers having 
two cylinders arranged excentrically with sliding vanes in the 
inner one (Beale’s exhauster). This machine was capable of 
delivering about 60 cubic feet of air per minute, and it struck 
me that if it wasrun backwards it would probably suck all right. 
It did; so I connected to its erstwhile delivery pipe a length 
of igin. gas pipe, and led it to a bench, and to that I con- 
nected four lamp chimneys, also about 14in. diameter at the 
smallest part, each provided with a bulb. The arrangement 
is illustrated in Fig. 1. The joints were made with short 











Fig. 1 


sleeves of rubber cycle tube, and a nick was filed in the edge 
of the lamp chimneys at one point A to admit the nozzle of 
the carburetter. This was an ordinary float chamber and 
spraying nozzle borrowed from a 6 horse-power car. 
Over the end of the last lamp chimney B a brass annulus was 
fitted, the hole being so arranged that the proportions of 
petrol and air were approximately those necessary for perfect 
combustion. The apparatus was started up, and a more un- 
promising thing with which to work an engine I have never 
seen. Spraying, as it is ‘commonly understood in the sense 
of atomising into a sort of dust, there was none whatever. 
The petrol left the end of the jet in a solid stream, and was 
blown down the chimneys by the incoming air. The jet was 
certainly broken up into drops when the suction at the jet 
was above about 3in. water gauge, and these drops were 
whirled down the pipe. Most of them struck the sides of the 
lamp chimneys, and were then blown along the glass in 
ripples, the appearance being just that produced by blowing 
tangentially on the surface of a piece of wet glass. There 
were three bulbs in the lamp chimneys between the jet and 
the suction pipe. Each one of these was full of petrol, and 
petrol was running down the suction pipe, and, as far as I 
know to the contrary, was running into the blower itself. 
No liquid petrol could be seen discharging from the blower, 
so it is to be supposed that vaporisation took place even- 
tually. 

It may be objected that this arrangement was crude. 
Certainly it was, but it did not differ in any respect in 
principle from the 1904 Mercédés carburetter. Here the jet 
entered the side of a pipe about lin. diameter, and this pipe 
communicated direct with the suction valves of the engine; 
the end of the tube was surrounded by a metal box in order 
to increase the vacuum. Now this arrangement is very like 
my lamp chimneys, and the car works well with it, and 
though it weighs overa ton, it travels 20 miles per gallon with 
a four-cylinder engine 4in. by din. 





Again, the old Wolseley was a fairly economical car of its 
date, and, though heavy and fast, ran 17 miles per gallon. 
Its carburetter was a perfectly plain round pipe, with the jet 
sticking up in the middle, and no warm air was used, It is 
doubtful whether much more spraying takes place in either 
of these cars than in the glass carburetter I have described. 
My own opinion is that the evaporation takes place on the 
top of the hot inlet valves, and in the cylinder, and that next 
to none takes place in the carburetter itself; but this is merely 
opinion. 

Another arrangement was then tried. One of the cars 
which I have often driven has a carburetter consisting of 
a vertical plain round tube with the petrol jet projecting 
up the middle of it. The vertical pipe is partly choked at 
the bottom to produce the necessary vacuum. 

I therefore fitted a brass annulus to a vertical lamp 
chimney at the bottom end, and connected the upper end by 
an elbow of copper pipe to three further lamp chimneys, 
arranged horizontally as in Fig. 2. These in turn were con- 
nected to the sucker. The jet of the carburetter was intro- 


Fig. 2 


duced through the middle of the hole in the annulus and the 
apparatus started up. 

Again there was no sign of spraying. The petrol was 
blown on to the sides of the vertical lamp chimnay and blown 
in ripples up the glass, through the elbow, and along the 
three horizontal lamp chimneys, filling up the globes of 
these with petrol, and again liquid petrol was running down 
the suction pipe. If thesuction was reduced to a mere breath, 
there was still less spraying. Occasionally a drop would be 
blown bodily from the jet on to the glass, and would then 
run down on to the space between the annulus and the 
chimney, which it filled up, as shown enlarged in Fig. 3. 
Petrol did not leak out from the bottom, but why it did not 
I do not know. 

I see no reason to suppose that this sort of thing was not 
going on inside the carburetter of my own car, and the only 
mystery is how the car managed to work with it. 

I should like to try several other experiments on these 
lines. For instance, what effect, if any, has hot air on the 
action; what effect would be produced by hot-water 
jacketing the tube between the points A and B in 
Fig. 3, as is done in the Siddeley carburetter, for instance ? 
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Fig. 3 


I tried hot petrol, by passing the petrol through a coil of 
copper pipe in boiling water, but the result was nil. The 
petrol was so hot that the float of the float-chamber was 
dancing up and down, but I could notice no difference in the 
action of the petrol. I took the temperature in the first 
experiment just beyond the jet and found it to be about one 
degree below freezing point. I should like to know by what 
amount this would vary with a hot-air supply. It would 
also be very interesting to see what would happen if one 
were to connect up one or two well-known good carburetters 
to the suction pipe by glass pipe and supply them with air at 
the usual temperature. All these are subjects for future 
inquiry. 

The old 6 horse-power Rover carburetter worked remark- 
ably well. It consisted, speaking from memory, of an ordi- 
nary tumbler cock in the suction pipe just in front of the jet, 
so that the petrol, on leaving the jet, was sucked through a 
small hole when the throttle was partly shut. Now, it is 
obvious that, when the throttle is nearly closed, the 
blast through the remainder of the opening will be very 
great, certainly much greater than that past the jet, and it 
seemed that it was at least possible that a little real atomising 
might take place in this way. To throw some light on the 
point, the apparatus shown in Fig. 4 was constructed. A is 
the suction pipe with a flange B attached. On this was 
mounted a glass hurricane lamp chimney about 5in. diameter 
at the largest point. On that again was a shutter valve C to 
restrict the opening of the admission, and immediately over 
this an elbow D—ordinary iin. gas fitting—and close up to 
that the jet of the carburetter E. The idea was that the 
petrol should be sucked through the small hole F in the 
shutter valve as soon after leaving the jet as possible. In 
order to prevent the spray from this shutter valve from 
impinging on the sides of the chimney a piece of 14in. copper 
pipe G was soldered to the under side of the shutter valve 
projecting down about 6in. into the hurricane lamp chimnay. 
This was very much more satisfactory. Occasionally drops 
of petrol would be seen dripping from the mouth of the 
internal tube G ; but not much appeared in this way, the rest 
of the time, when the shutter valve was partly closed, the 
lamp chimney was clear and transparent, though occasionally 





little cloudlets of vapour would whirl through it and down 








the suction pipe. To some extent this principle is used in 
the White and Poppe carburetter, and it would be interesting 
to test one of these with a glass suction pipe. 

The data of these experiments are, of course, insufficient to 
dogmatise on in any way, but nevertheless they give much 
food for thought, if only because they in some ways account 
for one or two peculiarities of the petrol engine. Every 
driver knows what it is to feel the car check a bit on opening 
the throttle. The car is running along with the throttle 
wide open; as we have seen, there is good reason to believe 
that the whole of the induction ports and pipes are covered 
internally with liquid petrol. By the adjustment of the 
carburetter on the test stand things have been so arranged 
that the evaporation from these wet pipes just keeps the 
mixture right. Now the throttle is closed and this petrol 
evaporates and the pipes become dry. A few moments later 
the throttle is opened again, and until the pipes are again 
wetted with petrol the mixture is too weak and there is a con- 
sequent lag. 

It is quite conceivable that such a condition of affairs as 
may be supposed to take place in the induction pipe might 
produce fairly good results at an entirely uniform power out 
put, but it is absolutely impossible that anything like the best 
results can follow a variable rate of working. As we have 
seen, after shutting the throttle there is a lag on reopening it 























owing to the mixture being too weak, and it would seem to 
follow that every time the throttle is partly closed after 
being wide open the mixture must be too rich; thus petrol is 
wasted. Possibly these things account for the surprising 
differences in various carburetters. What is really required 
to work a petrol engine efficiently is a constant supply oi gas 
at the correct richness, and it seems difficult to believe that 
such arrangements as we have been considering can possibly 
give the correct richness at all times under varying 
conditions. 

There are one or two things which suggest themselves a» 
likely to improve matters. It is desirable to avoid the 
accumulation of liquid petrol in the induction pipes, for, as 
it would seem, such an accumulation must lead to variations 
in the richness of the gases supplied to the engine. Now, 
there can be no doubt but that, when the petrol is blown 
from the jet in drops and spray, some of it is immediately 
evaporated, but it is also fairly certain that some of it is not 
evaporated, and it is this we wish to deal with. 

This petrol, as we have said, goes away in drops, and sooner 
or later impinges on the walls of the induction pipe. Now, 
if it could be arranged so that this fuel would strike a hot 
surface immediately, it is possible that the desired result might 
be obtained. In the 14 horse-power Siddeley the induction 
pipe is jacketed, but the distance through which the pipe is 
so jacketed is only about 3in., and as this pipe and the 
induction pipe for some distance beyond it is perfectly 
straight, it is almost certain that much of the petrol strikes 
the unjacketed part of the pipe. If this is to be prevented it 
would probably be necessary to arrange a bend or elbow in 
the jacketed part of the pipe, so that any drops carried 
centrally through the induction pipe would here strike the 
sides of the pipe and be evaporated. 

What amount of information is in the possession of manu- 
facturers I do not, of course, know, but the published 
information is of the meagerest description, and there is room 
for a series of experiments on these lines which would be of 
great value. 

Proportional fuel and air supply im carburetters.—After 
completing the experiments just described, I thought it would 
be of interest to obtain some figures as to the relative fuel and 
air supply in the ordinary plain carburetter. For instance, 
suppose the supply of fuel and air is in the proportions of one 
to six at a suction of lin. water gauge, what will be the rela- 
tive deliveries at 6in. water gauge? As every one knows, the 
supply is richer ; that is to say, a greater proportion of petrol 
is delivered at higher pressures than of air, and for this reason 
most modern carburetters are provided with some means of 
diluting the mixture when the speed of the engine reaches a 
certain point, or when the throttle is opened a definite 
amount. Furthermore, many people must have been struck 
with the great range of appliances which seem to give sub- 
stantially the same results. I believe that the data which the 
following experiments give will be found to explain how it is 
that these different arrangements do perform as well as they 
undoubtedly do. For instance, we have the old Wolseley 
with a plain carburetter, with no adjustment whatever, 
running with a one-ton load about 17 miles per gallon and 
averaging 24 miles per hour. Then we have a car like the 
24 Austin provided with a scientifically arranged Krebs car- 
buretter running about 26 miles per hour with substantially 
the same load at 20 miles per gallon. 

In order to conduct these experiments, it was necessary to 
provide means of knowing the amount of air passing through 
the carburetter, and I wished if possible to have means of 
reading this off from some form of gauge, and it occurred to 
me that if the various arrangements tried were connected up 
to suck from a box or chamber having a given siza of inlet 
hole, then if the air delivery were found for all variations of 


suction in this box, there could be no reason to suppose that’ 
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these values would vary afterwards. The apparatus used is 
shown in Fig. 5. 

A is the air suction pipe from the blower, as before, and to 
this was connected the carburetter to be tried, B. Immedi- 
ately above the jet of the carburetter a small hole was 
drilled in the pipe, through which a fine glass tube C was in- 
troduced in order to measure the suction at the jet. This 
was connected to a water gauge D. Beyond the carburetter 
the pipe was connected to the pipe E, and this entered the 
suction-box F, provided with a small tube communicating 
with a second water gauge G. This is the air-box mentioned 
above for measuring the rate of flow. This air-box was con- 
nected. by a pipe passing through the side of a 36-gallon 
barrel to a vertical pipe, which terminated flush with the top 
of the barrel, which had no head. Suspended over the 














Fig. 5 


barrei was a tin-plate drum H, open at the bottom, and 
balanced by a weight. This made up a gasometer. 

The pipes I and E both finished off in a T-piece, the upper 
branch being open, so that by covering these open ends with 
pieces of plate or uncovering them, the action of the instru- 
ment could be modified or stopped, The suction was varied 
by partly opening the top of the T-piece J. 

The time was then noted in which the bell was sucked 
empty for various indications of the gauge, and these results 
were repeated and tabulated, and used for subsequent re- 
ference. 

The petrol was supplied from a graduated tube, so that 
accurate readings could be perl After the apparatus 
had been set and got running, a series of simultaneous 
observations was obtained, which have been plotted in the 
curve Fig. 6. The curve for the air supply is not that which 
was actually obtained, as it was found by calculation that 
too much air was passing at all pressures, and the air curve 
has therefore been corrected till it is right for the lowest rate 
of flow. That is to say, the curve represents the proportions 
of air and petrol in a carburetter which delivers a correct 
mixture at the minimum air flow of 3 cubic feet per minute, 
which will be approximately the minimum demand of a four- 
cylinder engine 4in. by 44in. 

The curve No. 3 is obtained by multiplying the air curve 
No. 2 by 1°7. It therefore represents the air flow obtained 
by opening an additional air valve equal to about ‘7 of the 
main suction pipe, other things being equal, such as the 
suction at the additional air valve, and in the induction pipe. 
This will be referred to presently. 

There are a few notable points about this set of curves 
which seem to explain one or two obscure things. 

It has been mentioned that the old 12 horse-power 
Wolseley worked well with a plain carburetter. Now, it will 
be noted that the curve No. 3 is practically coincident with 
the petrol curve for some distance from the right—that is to 


We now come to the effect of throttling. As has been 
said, about 3 to 1 is all the variation which takes 
place in practice with the throttle open. An 18 Siddeley, 
for instance, which is as flexible a car as I have driven, 
will run about 45 miles per hour with the throttle open, 
and as low as about 11 miles per hour under similar 
conditions, that is to say, when climbing a hill, with the 
throttle open wide. At the former speed the engines will 
be running about 1200 revolutions, and at the latter about 
800 reyolutions, which gives a maximum variation of 
1 to 4. Within these limits the carburetter can be left to 
take care of itself, for it is probable that proportions remain 
about right at pressures above those I tried, and, as a 
matter of fact, the additional air valve will be found open 
whenever the throttle is wide open no matter how low the 
engine speed. When the throttle is partly closed the con- 
ditions change. We may now get a much wider range of 
variation, This engine—the 18 Siddeley—will run down to 
about 350 revolutions running idle with partly closed throttle. 
To be on the safe side, let us say that it runs 400 revolutions. 
It is running idle, and it may therefore be assumed to require, 
say, one-seventh of the gas that it would to run it at full 
power at the same revolutions. Further, it is running one- 
third of the maximum speed ; so that, running idle at 400 
revolutions, it is probably getting only one-twentieth of the 
gas required at maximum speed and power. If, then, the 


| engine requires 60 cubic feet of gas per minute at 1200 revo- 


lutions at full power, it will require about 20 cubic feet at 
400 revolutions at full power, and only 6 cubic feet at the 
same speed, with partly closed throttle, running light. It is 
this reduction from 20 to 6 cubic feet per minute which 
presents the difficulty. It will, however, be obvious that this 


| portion of the scale of power, or at least a considerable pro- 


portion of it, will not be so very much used, and, conse- 
quently, if the apparatus be designed to give an approximately 
correct mixture from 10 to 20 cubic feet per minute, then 
the rest of the scale from 6 to 10 cubic feet per minute may 


' be considerably wrong without greatly affecting matters. 


What is more, it is obvious that it is not difficult to arrange 
the carburetter so that it shall get a correct mixture at the 
lowest rate of supply when the additional air valve is closed, 
and it is equally easy to ensure a correct delivery at 20 cubic 
feet per minute, above which point the additional air valve 
is wide open, by merely opening an additional air port 
having .7 the area of the main supply; and it is not very 
difficult to suppose that the more or less gradual opening of 
this additional air port will proportion the air supply between 
6 and 20 cubic feet per minute to something like the right 
amount. 

This explains the action of the ordinary spring-loaded 
additional air valve first introduced in 1903 by the Mors Com- 
pany, and now very largely used. The Krebs explains itself. 
The only thing remaining to be discussed is the additional air 
valve, opened by the throttle, and having nothing automatic 
about it. The action of this is in principle only to open a 
tap for pure air into the induction pipe as the throttle opens. 
From what has been said, if the carburetter with additional 
air valve closed give the correct mixture at the lowest rate of 
flow, and with the additional air valve wide open gives the 
correct mixture for the slowest running of the engine with 
open throttle, then this carburetter will do all that is wanted, 
both for wide open throttle and for idle running. What 
does it do between these points ? 

Suppose the engine is running 400 revolutions, with the 
throttle so set that the cylinders are getting half a charge, 
and that the additional air valve is so set that the mixture is 
correct, the engine load is reduced, and the speed rises 
without a change of throttle to 1200 revolutions. Now, we 
have already seen that if the flow were three times as great, 
the proportions would automatically remain constant through 
this range ; but the flow is probably not increased three-fold, 
because the charge is being wire-drawn. Exactly how much 
it is increased it is impossible to say, but it is safe to say 
that it is less than three-fold ; consequently, the disturbing 
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say, from rates of petrol flow from 30 to 70 c.c. per minute. 
Now, these old two-cylinder cars were not worked much with 
the throttle closed; in practice they were usually either 
pulling at different engine speed with the throttle open or 
they were running idle. Further, the top speed of the car 
was about 82 miles per hour, and its lowest speed without 
clutch manipulation was about 12 miles per hour on top 
speed. Now, with wide open throttle the variation of the 
quantity of mixture taken in varies only with the engine 
speed, and will therefore not exceed a variation of about 8 to 1. 
A glance at the curves shows that if the calibration of 
the carburetter is right for the highest rates of flow it will, 
within these limits, remain correct down to the minimum 
required of one-third this maximum rate, or nearly so. 
From this it appears that for all conditions of wide open 
throttle a plain carburetter does all that is required and no 
additional air valve is required. That this was the method 
of calibrating employed is shown by the fact that these 
engines were very inclined to ‘‘pop’’ in the carburetter 
when running idle and throttled down, thus indicating too 
weak a mixture. _ 23 . Z 
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effect is less than it is with wide open throttle, and as the 
proportions will remain about right with wide open throttle, 
they may be expected to remain more correct with the 
throttle partly shut, provided the proportions are arranged to 
give the correct mixture at some one rate of flow, say at 
700 revolutions. 

This explains how such carburetters as the Mercédés, Rolls- 
Royce Tourist Trophy, and White and Poppe act so well. 
In the White and Poppe, of course, the closing of the throttle 
partly closes the jet at the same time, which has the effect of 
permitting a higher rate of air flow, and consequently better 
spraying, than otherwise would be the case, but this is 
incidental. 

It will be understood from this that it is by no means 
difficult to design a carburetter which shall give the correct 
proportions of air and petrol so long as the flow is for the 
moment constant ; the difficulty probably lies in all cases in 
giving a correct mixture at the moment of change, as when 
the throttle is opened, and I have-reason to believe that 
carburetter design is still very much like the design of screw 
propellers—a matter of luck and trial and error. 





INSTITUTION OF MECHANICAL ENGINEERS. 
; No.. IL.* 

THERE was an excellent attendance of members when 
Mr. Aspinall took the chair at the Central Technical 
School, Byrom-street, Liverpool, on Wednesday morning, 
July 28th, at the adjourned meeting. The paper by Mr. 
Arthur C. Auden on “ Reinforced Concrete,” partly read 
at the previous day’s meeting, was first on the agenda. 

Mr. Auden commenced his paper by saying that it was 
customary to talk of reinforced concrete as comparatively 
new. This was erroneous. It was not so new as it was 
made out to be, and he quoted instances in which structures 
made on this principle up to twenty years ago were still 
in good condition. He then went on to discuss the ques- 
tion of materials, and first of all dealt with flint and 
showed that, though this made good, tough concrete, it 
was unreliable for fire-resisting purposes owing to its ten- 
dency to crack and “fly” under heat. The same remark 
applied, he said, to limestone, but this substance did not 
resist fire after it was broken up into small pieces, 
whereas the tendency of flint to “ fly ” was much reduced 
when that stone was broken up small. Sandstone was 
abundant throughout the country, but as a rule it was too 
soft, too porous, and too absorbent for use in reinforced 
concrete work. Reference was also made to quartzite, 
granite basalt, millstone grit, breccia, diorite, trap, &c., 
and to artificially produced aggregates such as broken 
earthenware, stoneware from potteries, burnt clay and 
gault for use in concrete. Speaking generally, broken 
bricks did not form a FM aggregate. Coke breeze 
made an excellent class of concrete. Ashes, clinkers, 
and slag came in for mention, and the maximum con- 
tent of sulphur in these discussed. It was pointed 
out that if the sulphur was in the form of sulphate it was 
practically harmless, but in the form of sulphide it was very 
deleterious, and anything more than a very small amount 
indeed should not be allowed. The presence of free lime 
shonld also be guarded against. The qualities of sand 
were next reviewed, and it was pointed out that in some 
parts of the country sand was more difficult to obtain 
than any other constituent of concrete. A certain 
amount was always necessary, and nothing had yet been 
found which would take its place. Sand for concrete must 
not “bind”; it must be incapable of being smoothed 
with a trowel to a bright surface or of “standing up” by 
itself when cut with a shovel. Dirt in the form of slime, 
mud, or vegetable refuse is distinctly bad, but a little 
loam, enough to soil the fingers when lightly rubbing the 
sand between them, but not enough to make the sand 
itself adhere to them, is no detriment. Cement was dis- 
missed by the statement that any user is safe if he insists 
that his cement should pass the British standard specifi- 
cation in every detail, and provided that it is purchased 
from a reliable manufacturer. The author then dealt 
with reinforcement. Practically every one of the many 
systems at present in use had its good points, in 
which it was superior to the others, but it was 
certain that no one system had the monopoly 
of being the best in every instance and every form 
of construction. It was frequently cheaper to sacri- 
fice a little of the theoretical efficiency of any method for 
the sake of ease of handling upon the actual work in pro- 
gress. All reinforcement should be designed to possess a 
considerable amount of initial rigidity, so that it does not 
“sag” nor “warp” nor “twist” when placed in position in 
the moulding-boxes. Punching or slitting solid plates 
into strips or bars was an efficient form of reinforcement 
for flat surfaces. Attention was then devoted to the 
placing of auxiliary tension members in beams and slabs, 
to the reinforcement of struts and columns, and to 
centering, and the author completed his remarks under 
these heads by saying that “a contractor with consider- 
able resources in the way of plant and materials is also 
very advisable. It is not long ago since a somewhat 
serious collapse occurred in a job where concrete was put 
in on a Friday, and the centering struck on a Monday, 
as the contractor had not, and could not get, any more 
timber!” Paragraphs were next devoted to calculations, 
standardisation, methods of using, buildings in general, 
boats and barges, chimneys, drain and sewer pipes, and 
dock, retaining, and reservoir walls. In an illustration 
which we reproduce in Fig. 1 the author showed the 
saving in space which might be effected by the use of 


Comparison between amount of material required and useful space occupied im 
mass concrete and reinforced conerete Dock or Retaining Walls 
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Fig. 1 


reinforced concrete. The right-hand figure shows the 
space taken up by non-reinforced and the left-hand figure 
that occupied by reinforced concrete. Both cases are 
drawn to the same scale, and calculated for the same 
strength, with the same factor of safety. The concluding 
portions of the paper dealt with engine and dynamo beds, 
fence posts, magazines for explosives, safes and strong 
rooms, piles, piers, and jetties, pithead gears and pit 
props, railway sleepers, telegraph and tramway poles, and 
painting. 

Mr. Aspinall, in moving a vote of thanks to the author 
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for his paper, said the subject was one which was attract- 
ing great attention at the present time, and reinforced 
concrete was being used to a large extent in Liverpool for 
a number of works. The material was being employed 
for piles with wonderfully good results, and he would have 
liked the members to have paid a visit to Fleetwood 
Dock in order to view the work now proceeding there in 
the way of reinforced concrete piling. Abroad the 
material had been employed to a great extent for work 
of an ornamental character, but in England reinforced 
concrete had been used mainly upon work of a practical 
character. When visiting Belgium recently he had had 
an opportunity of inspecting some bridges and other 
works in which reinforced concrete was the material 
used. The vote of thanks to the author was carried with 
acclamation. 

Dr. H. 8. Hele-Shaw said he would like at the outset 
to pay a tribute to the late Mr. George F. Deacon, 
formerly water engineer of Liverpool, who was one of the 
first to demonstrate what could be done by the scientific 
treatment of this material. At the time Mr. Deacon 
began his experiments with the Vyrnwy dam, engineers 
were generally content to accept the guarantee of 
concrete manufacturers, and were quite satisfied with the 
strength of the ordinary briquette dried in air, which was 
considered to have a high value if it withstood 450 lb. 
Mr. Deacon insisted upon something like 50 per cent. in 
advance of that, and he was able to obtain it for the work 
at Vyrnwy. The result was that when a scare took place 
some time afterwards, and two eminent engineers were 
appointed to test the dam they found great difficulty in 
making any impression on the cement at all, which was 
as hard as the stone itself, and by this time was probably 
harder. The officials of Liverpool had been experiment- 
ing and dealing with problems arising in connection with 
reinforced concrete on scientific lines, and he might refer 
to the work of Mr. Brodie, the city engineer, and his staff. 
He hoped that the results of Mr. Brodie’s work, particu- 
larly in the use of destructor clinker as an aggregate, 
would be put on record. 

Mr. E. Spencer Bourne said the paper was an 
eminently practical one, but there were one or two points 
upon which further information might be given. The 
author pointed out that the action of sulphur on concrete 
in the form of sulphide was very deleterious, and he would 
like to ask if the deleterious action of sulphur would take 
place to any extent in connection with the iron, seeing 
that the iron was almost hermetically sealed in the 
concrete. Would there be anything but local action ? 
The author asked that the cement should pass the British 
standard specification in every detail, and he would like 
to add that it was very necessary that the cement should 
be properly stored, a point to which insuflicient attention 
was frequently paid. Cement must be stored where it 
would be kept perfectly dry. Mr. Auden pointed out that 
it was often necessary to sacrifice some of the theoretical 
efficiency for the sake of convenience. That was very 
true of most departments of engineering, and was particu- 
larly true of reinforced concrete, which was not merely a 
framing together of manufactured materials, but a com- 
plete process of manufacture on the spot from the raw 
material. He did not quite understand the reference 
made by the author to wire meshing for flats being 
cheaper owing to the cross span wires taking the load. 
There would be the same weight of metal in the longi- 
tudinal direction as in the cross direction, and he did not 
see why the wire meshing should be cheaper. Reference 
might be made to the effect of temperature stresses on 
concrete and steel. In columns and girders of long span 
which were subjected to considerable variations of tem- 
perature there might be set up alternating stresses which 
were very difficult to calculate and which in present prac- 
tice were compensated for by extra reinforcement. 

Mr. Priest said an interesting part of the paper was 
that giving the qualities of sand, and he noted that Mr. 
Auden indicated that in his view the sand should be 
sharp. He was bound to say that although he had been 
using that expression in specifications for a quarter of a 
century he had come to the conclusion that he did not 
know what it meant. He used to think it meant such 
sand as viewed through a powerful microscope looked 
like stone broken from macadam, but there was probably 
no such thing as sand of that quality. All sand consisted 
of rounded grains, and the angular form did not present 
any advantage. When cement and sand were brought 
together it was not a mixture but a combination which 
was formed, and he was glad to notice that Mr. Auden 
referred to the remarkable fact that it was not necessary 
that the sand should be clean. That was quite true from 
his experience, clean sand being no more necessary than 
sharp sand. The result with what might be called dirty 
sand was quite as satisfactory as when clean sand was 
used. He would go further, and say that it was almost 
safe to assume that the strength of the combination 
increased with the amount of dirt in thesand. Standard 
sand from the Leighton Buzzard district gave a tensile 
strength higher than most other sands, but after six 
months there was very little improvement, whilst other 
sands showed a considerable improvement between one 
and six months. Sand containing 15 per cent. of loam 
gave a result 20 per cent. better than one which had 
been washed free from loam, and this held good up to as 
high as 22 per cent. of loam, after which the effect of the 
adulterant was revealed. It was remarkable to notice 
also that the new red sandstone, which gave results 
infinitely better than the standard sand, and much better 
than any pit sand, exhibited such a marked improvement 
between one and six months. These facts seemed to 
point to something which had not yet been taken into 
account in making combinations of cement and some 
other material. Pure silica was clearly not required. A 
mixture called sand should be the complement of the 
cement, but the exact character of the mixture neces- 
sary had not yet been accurately determined, and he 
suggested to chemists interested in the matter that the 
problem should have their consideration. The cement 
being sold at the present time was an excellent material, 





but it was something which was capable of achieving 
more satisfactory results than were yet got out of it. It 
appeared to him that it was a virtual waste of money to 
obtain expensive sand from a distance, when some com- 
mon material close at band would produce better results. 
It almost seemed as if the composition of the cement 
would have to be made according to some formula to 
suit particular sands. Dealing with the general prin- 
ciples of reinforced concrete, it seemed to him that the 

option of a skeleton in steel around which the material 
was built was a very correct copy of animal life. Another 
important matter which was not mentioned in the paper 
was that the metallic portions of the material must not 
be placed too near the surface if the best results were to 
be obtained. There had been many instances where, 
owing to the reinforcement being too near the surface, 
the concrete had become absorbent, and the material had 
become partially disintegrated, in which case oxidation was 
set up and the efficiency of the material reduced. The 
modern tendency was to keep the reinforcement away 
from the surface, and eventually they would probably be 
placed no closer than 2in. Any less distance than that 
introduced the risk of deterioration. 

Mr. E. B. Ellington said that for some time past he 
had been employing reinforced concrete for the construc- 
tion of reservoirs and floors and roadways, and the con- 
clusion at which he had arrived was that it was most 
necessary, if success was to attend the use of the material, 
that, quite apart from the design adopted, there must be 
adequate and competent supervision. It also seemed to 
him that without much greater experience of the material 
than was available at the present time there must be a 
very large margin allowed in calculations. It would 
seem that the structures in which reinforced concrete 
was the governing material might be regarded as a com- 
pound of steel and concrete, or the structure might be 
regarded as a steel structure in which the steel took the 
stresses and in place of rivets concrete was employed. 
The steel itself should do the work. 

Professor W. C. Unwin said the paper was valuable 
because it was obviously based upon a considerable 
amount of experience. He had, however, looked at the 
drawings in the paper, and it appeared to him that the 
designer was absolutely dependent upon the workmen for 
the proper placing of the tension and compression 
members. For that reason engineers had been rather shy 
in the past of using this method of construction, and he 
had no doubt there would be some very serious accidents 
with reinforced concrete unless in the execution of the 
work on the ground a great deal of skill and experience 
were brought to bear to see that the arrangements 
indicated by the engineer were carried out. In the case 
of this material the designer was almost wholly dependent 
upon the adhesion of the concrete to the steel rods for 
what corresponded to the rivets in a steel girder. The 
importance of the subject had been recognised by the 
appointment by the Institution of Civil Engineers of a 
strong committee to collect evidence and particulars from 
abroad as to the methods adopted, and the limitations 
imposed in the use of this material. The author had 
expressed the opinion that the material must be handled 
by the use of very simple formulz, and while he was not 
really opposed to that, it was necessary that there should 
be a clear understanding of what was being done. The 
formule Mr. Auden had placed upon the board, ) d? = 

wi 

8xk 
was not opposed to the use of empirical formule, but it 
should be borne in mind that in the use of such formule 
everything depended on the range of experimental work 
on which the constant had been based, and in using so 
simple a formula as that there was no objection if you 
had experimental evidence that the constant had been 
properly arrived at, and that the actual design 
did not go outside the range which had been tested by 
experiment. Up to the present time the evidence was 
very strong that the reinforced concrete work which had 
been done had not been done wholly satisfactorily, and 
although in only very few cases had disasters occurred as 
the result of bad design or bad execution, a good deal of 
the work was really based upon what was in the nature 
of guess work calcalations. He would refer to one point 
mentioned in the paper. Reference was made to a girder 
supporting a floor and the whole being made monolithic, 
and Mr. Auden said that the floor and beam being all in 
one solid piece not only did the part of the floor imme- 
diately over the beam contribute to the desired area, but 
portions of the floor on each side were also available, and 
except under special conditions of loading, the breadth of 
floor to be considered for the purposes of the calculation 
should not exceed four to six times the breadth of the 
beam itself. In his opinion these figures were guess 
work, and more experimental investigation was called 
for, and until that was done there would be the greatest 
uncertainty as to the actual factor of safety which was 
being obtained. It was curious there was no reference in 
the paper to the hundreds of patented arrangements of 
notched bars and twisted bars which were sometimes used 
in reinforced concrete work. 

Dr. W. H. Maw referred to a diagram in the paper 
showing the arrangement of reinforcing rods and shear 
members to resist reverse flexure in the end of a beam. 
The point to which he desired to call attention was the 
difficulty of obtaining anchorage in the wall for the end 
beam, so that it would be regarded as acontinuous girder. 
It seemed to him that there were reasons why the last 
portion of the girder next to the wall could not be regarded 
as continuous. 

Mr. Graham Harris referred to work in reinforced concrete 
at Southampton Docks ten or twelve years ago, and said that 
from a considerable experience in the use of the material 
he would like to endorse what had been said by Professor 
Unwin and other speakers as to the necessity for continuous 
supervision of the work. It should be recognised that 
there was a vast difference between the ordinary method 
of using concrete and the delicate manner in which it 


assumed conditions which were not satisfied. He 





had to be employed for reinforced concrete work. Con. 
stant supervision was necessary to see that the materia] 
was properly used. The object of employing standard 
sand was not merely to obtain the best possible result, 
but to employ a material which the engineer understood, 
At the Southampton Dock work it was necessary to use 
piles 65ft. long, which in those days was a somewhat 
novel proposition, but the London and South-Western 
Railway Company, which was largely interested in the 
work, decided that as the reinforced concrete piles formed 
the cheapest method of construction they should be used, 
After considerable experimenting means were evolved of 
driving these piles which proved quite satisfactory. 

Mr. F. E. G. Badger or that reference had been made 
to the present want of skilled supervision, but in a 
few years’ time, and when the workmen began 
to understand the material better than they did at 
present, there would not be the same cause for complaint. 
The author had dealt with the necessity for reinforcement 
above the neutral axis of all beans or floors running con- 
tinuously over the tops of columns or stanchions. If this 
were not done cracks soon appeared at the surface of the 
concrete over the girders in consequence of the concrete 
being in tension on the top side at this point. Everyone 
would have noticed cracks in mosaic flooring where it 
had been laid on concrete surrounding steel girders. 
This could be obviated by introducing expanded metal or 
wire mesh work as near the surface of the concrete as 
possible, and over the girders. He had had fifteen or 
sixteen years’ experience in connection with railway 
sleepers, and although he was not familiar with the reii- 
forced concrete sleeper, he imagined it would not suit 
the requirements of railway companies, as owing to the 
rigidity of such asleeper the wear and tear on rails and 
rolling stock would be increased. He believed it would 
be a long time before the creosoted timber sleeper was 
displaced. The steel sleeper was not a success, there 
being a difficulty in packing to obtain a good top on the 
road, while that type of sleeper was unreliable owing to 
breakages. The question of reducing the annual cost of 
painting structures was a most important one to 3 railway 
engineer, when one recalled the enormous sums involved 
in preserving the life of girder bridges. He was looking 
forward to the time when reinforced concrete girders 
made in the divisional engineers’ yards would replace the 
riveted plate girders now employed. He saw no reason 
whatever why this change should not come about 
immediately, as the main girders, cross girders, and 
flooring could be built and seasoned in very little 
more time than was needed under present con- 
ditions. The maintenance charges on the reinforced 
concrete superstructure would be practically nil. Another 
useful application for reinforced concrete would be for 
platform copings. It would be quite possible to make 
the platforms in reinforced concrete and the edge in white 
cement. He was gratified, as an official of the Liverpool 
Corporation, to hear the remarks of the author relative to 
the Act of Parliament obtained last year to enable the 
Health Committee to consider these more modern forms 
of construction. The Committee felt that frame buildings 
had come to stay, and that it was necessary to put the 
regulations in order without delay. He understood that 
other cities were following the lead which has just 
been set. 

Mr. H. A. Lewis-Dale asked if the author had any ex- 
perience in the construction of dock walls similar to that 
shown on page 22 of the paper. If so, he would like to 
inquire how long such walls had been standing? Few 
engineers would now be found to question the advantages 
of ferro-concrete for the many purposes referred to in the 
paper, but where there were structures somewhat ex- 
posed to the action of sea water under pressure, as in the 
case of dock walls, it appeared to him very likely that 
the reinforcement would be attacked with very serious 
results. All engineers engaged in such work were aware 
of the difficulty of making concrete water-tight in prac- 
tice. Cases had been known of percolation through con- 
crete several feet in thickness, even where every care had 
been taken in construction. The tendency of the whole 
dock structure to flotation on account of its lightness 
would require careful consideration in waterlogged ground. 

Mr. Auden, replying to the discussion, said he 
was quite in agreement with Dr. Hele-Shaw as to 
the good work done by Mr. Deacon in his capa- 
city as water engineer of Liverpool. Something had 
been said about the effects of sulphur. Materials 
which contained it required to be very judiciously 
employed, and he personally would like to do without 
them altogether if it were possible. With regard 
to the storage of cement that was a very important point, 
and it often happened that cement for which a large sum 
had been paid was stored quite carelessly and allowed to 
deteriorate. With reference to cross wires, if you had a 
long narrow span 100ft. long by 6ft. wide with cross wires 
to take the strain, all you wanted was a No. 10 mesh wire 
between the heavier bars ucross to keep them in pitch. 
With a long narrow span one might just as well use bars 
as punched plates, but they should be tied together with 
thin mesh. Reference had been made to the tem- 

rature coefficients for steel and concrete, and no 
doubt there was a possibility in long girders under 
certain conditions of temperature being experienced 
which would have to be very carefully allowed for. 
He would like to have heard something from other 
speakers as to the best method of dealing with tempera- 
ture stresses, as all that was done in present practice was 
to increase the reinforcement. That was theoretically 
quite wrong. Mr. Priest’s remarks as to sand were most 
interesting indeed. One or two people with whom he had 
tested sand had held up their hands in pious horror at 
2 per cent. of dirt, but he had tested it up to 10 or 12 per 
cent., and had obtained excellent results from it at three 
months. Mr. Priest confirmed his opinion that it gave 
better results up to as high a proportion of loam as 22 per 
cent. He could not say that his experience of the New 
Red Sandstone showed it to be so very much better than the 
average sand. With regard to the comparison between 
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riveting and concrete, concrete was not so effective as 
riveting. On the subject of deterioration, he would refer to 
the case of the Old Chain Pier at Brighton, where steel used 
in the foundations had after 115 years been found to be 
quite bright and clean, and in another case some old 
hammer heads, pick heads, and wedges had been dis- 
covered in the Lias formation quite clean after being 
embedded for 2300 years. These things went to show 
that if you could keep the water away from iron it would 
not deteriorate. 


space would be absorbed by having two or three 
tunnels aft, but this could be partly compensated 
for by a considerable reduction of engine-room, 
openine through the decks upward. Tables were given 
showing the rapid advance of turbine machinery both 


| for merchant vessels and for warships of all kinds during 


Professor Unwin. had referred to the | 


employment of empirical formule, and while admitting | 


that 
that they were carrying out experiments in their 
test department practically every day in order to 
ascertain the behaviour of the material. 
and important work the greatest care must be 
used in design, and with regard to the formula which he 
had put on the board, he would only say that the ordinary 
engineer need not be tied down to that simple formula 
unless he wished, although he would be quite safe in 
using it. He agreed that the formula must be based on 
experiment, and that the design should not go beyond the 
scope of experiments which had been carried out. Dr. 
Maw had raised an interesting question, which he would 
answer in writing. With regard to the observations of 
Mr. Badger on the railway sleeper, it had to be borne in 
mind that when the reinforced concrete sleeper was once 
down its life was almost indefinite. Standardisation in 
manufacture was an important subject, and the manu- 
facture of integral parts of reinforced concrete and carry- 
ing them to their sites was coming into use. It was a 
method of construction which would never supersede the 
far finer effects of monolithic construction, but the plan 
indicated by Mr. Badger would be very useful where it 
was not worth while to install a plant to work on the site. 
He would answer Mr. Dale’s remarks about dock walls in 
writing. 

The next paper read was that by Mr. Arthur J. 
Maginnis on “ Advances of Marine Engineering in the 


they were used, he would remind members | 


In large | 


the last nine years. Combined piston and turbine 
machinery then came in for attention, and an outline 
arrangement of the combined system of piston and 
turbine engines on the steamship Otaki was given. This 
is reproduced in Fig. 2. It was pointed out that so far 
as combined piston and turbine-engined vessels had been 
at work satisfactory results had been obtained, but it was 
stated that it was evident that an extensive adoption of 
this system would not be made, as the days of the steam 
piston engine for marine propulsion were numbered. 
The author then considered in order the questions of 
condensers, propellers, boilers, mechanical stoking, and 
fuel, and concluded with references to the employment 
of internal combustion engines in vessels and the direct 
electric drive for propellers. 

Mr. Aspinall having moved a vote of thanks to the 
author for his paper, which was unanimously carried, 
Mr. Edward B. Ellington took the chair for the remainder 
of the meeting. 

Mr. A. K. Bruce, in opening the discussion, said that the 
paper differed from previous contributions on the same 
subject, inasmuch as the earlier papers were only reviews 
of progress, while the present paper to some extent in- 
dulged in prophecy. He had been looking through the 
bibliography, and he noted an important omission. He 
referred to the paper contributed to the Glasgow meeting 
in 1856, in which Mr. William Thomson—subsequently 
Lord Kelvin—made an important series of observations 
on questions relating to the surface condenser. If that 
paper were referred to by those interested in the subject, 
they would agree that engineers all over the world 
owed a great deal to Lord Kelvin for his researches 
in that direction. His experience did not confirm what 
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turbine-driven craft, and which created such marked 
attention in 1896. It was not till 1901 that a real test of 
this form of propulsion for a commercial venture was 
entered upon. In that year the King Edward com- 
menced plying on the river Clyde, and was so successful 
that this vessel was soon afterwards followed by the 
Queen Alexandra in 1902. Since then a rapid adoption 
of the system had taken place, and turbine steamers had 
practically superseded all others for rapid Channel services 
and also for ocean-going passenger vessels of considerable 
speed. Up to the present time but little progress had, 
however, been made in the adoption of turbines for slow- 
going merchant vessels, and the nature of the problem 
awaiting solution in this direction was next considered. 
Amongst other things it was pointed out that the speed of 
revolutions of the propeller was not great enough to allow 
the shaft being driven direct from the turbine rotor, so 
that—notwithstanding the increased first cost—it would 
seem as if even for this class of vessels it would be 
necessary to adopt twin or even triple screws. The advan- 
tages of turbine machinery were then enumerated, these 
including absence of reciprocating parts; absence of 
piston-rods, glands, slide valves, guides, crossheads, con- 
necting-rods, link motion and crank shafts; steady turning 
effort ; avoidance of risk of serious breakdowns owing to 
racing ; marked economy in stores, such as oil, packing, 
&c.; saving of time in opening up, adjusting and 
general overhauling, and avoidance of an excessive outfit 
of tools and gear for these purposes; reduction in first 
cost of spare parts ; lowering of boiler pressure, and hence 
& saving in weight; and freedom from breakdowns and 
stoppages. On the other hand, beyond the difficulty of 
keeping down the speed of the propeller revolutions to 
suit the turbine, the objections to the adoption of this 
system of propulsion were not serious. Some cargo 


Mr. Maginnis first of all, the author said 
drew attention to the Turbinia, which was the first | turbine installations. 





about low boiler pressures with 
He could instance the case of a 
mail steamer, with quadruple-expansion engines, where 
the boiler pressure was 215lb., and that in the high- 
pressure cylinder 2041b. In the case of a turbine steamer 
of which he had the figures the boiler pressure was 225 lb., 
and the pressure between the turbine stop valves and the 
first row of blades only 1401b. It would seem that the 
boiler did not get the benetit of low-pressure steam. The 
steam space in boilers was a matter which did not receive 
the attention it deserved, and which in connection with 
turbine-propelled vessels was bound to receive more and 
more study. Even with a big steam space great care 
had to be exercised that the water level in the boilers was 
not carried unduly high. Cases had come under his 
notice in turbine steamers where considerable trouble had 
been experienced with wet steam, and the keeping of a 
lower water level brought about a decided improvement. 
Mr. William Sisson said he was a crank-handle engineer, 
but he would like to point out one or two directions in 
which the advantages of the turbine could be added to. 
Reference might be made to the importance of the 
regularity of turning. The high speed of revolution of 
the turbine handicapped propeller design very materially, 
but there was the advantage of this regularity of turning 
with the turbine. He had always considered one great 
element in the success of the triple-expansion engine that 
the three-crank engine gave a regularity of turning greatly 
in excess of the two-crank engine. That was the reason 
why the efficiency of the turbine propeller installation 
was not worse than it was. With regard to water-tube 
boilers, it was perfectly plain that for ordinary commercial 
use the express type of water-tube boiler was entirely ruled 
out, but the semi-express type was not quite in that posi- 
tion. He had just bad a report from abroad as to 
the behaviour of some semi-express boilers which were 
working on the Congo. They were of the Yarrow type, 





with large water drum, and they had been reported on 
most favourably. He would point out that the success of 
the internal combustion engine was really bound up with 
the success of the gas producer. It was necessary that a 
producer should be evolved which could deal with almost 
any class of coal, and not be confined to anthracite coal. 
He was not intimately acquainted’ with the various 
methods of electric drive on shipboard, but the Durtnall 
system seemed to be very promising, and more would 
doubtless be heard of it. 

Mr. J. F. L. Crosland referred to the mechanical stoker, 
and asked if any explanation could be given as to why it 
had not been more generally adopted. By the adoption 
of mechanical stokers a large reduction in the number. of 
firemen could be accomplished, and in his view it would 
be an enormous improvement all round if mechanical 
stoking could be installed on shipboard. 

Mr. David Gibson said that the problem now awaiting 
solution was the adaptation of the turbine to slow full- 
lined cargo steamers of the tramp type, and so far very 
little progress had been made. That class of vessel did 
the greater part of the carrying trade of the world, and 
the simplicity and reliability of the steam turbine and the 
small amount of repairs and adjustment it required made 
it a most desirable form of motor in such ships. The 
difficulty, as the author had pointed out, was that the 
economical speed of revolution of the turbine was about 
five or six times too fast for the economical speed of the 
propeller. For slow ships a large diametered propeller 
running at fifty to eighty revolutions per minute had 
proved by fifty years of experience to be the most 
effective for the varying conditions of loading and the 
weather resistances met with. Mr. Maginnis suggested 
that the problem would be eventually dealt with by 
adopting two or more propellers, but he did not believe 
that that would overcome the trouble, as there would still 
remain the inefficiencies that were associated with fast 
running propellers of small pitch, and there would 
still be curious and anomalous results arising when 
running the ship at different degrees of loading. Many 
engineers were looking for the solution of the problem 
by retaining the larger slow running propeller and connect- 
ing its shaft in the engine-room to the turbine by means 
of speed reducing gear. It was true that a good reducing 
gear capable of dealing with the large powers transmitted 
in marine work had not yet been devised, but there were 
many people working at the problem, and another few 
years should witness the introduction of such an appliance. 
The powers required were really not so considerable. It 
was only a very few tramp steamers which required more 
than 8000 indicated horse-power, and most of them 
required about 2000 indicated horse-power, or even less. 
Taking 2000 indicated horse-power as an average, and 
assuming that two turbines were fitted to drive a single 
propeller, the power transmitted at the point of contact | 
with the speed reducer would be 1000 horse-power. 
Regarded in that light the problem appeared more 
hopeful of solution, as even if epicyclic gears or 
other mechanical combinations failed to solve it, it 
was not outside the bounds of practical application to 
fit a large wheel onthe propeller shaft with a turbine 
engaging each side of it, this wheel having strong shallow 
teeth or serrations stepped at several points, and fitted 
with the necessary refinements preventing noise and 
vibration. Very great improvements had been made in 
cut gears of late years, and whilst the proposal put 
forward might be considered ridiculous if 5000 or 6000 
horse-power were involved, he submitted that for 1000 
horse-power it was capable of realisation. An arrange- 
ment of a single propeller worked by twin turbines 
running at about 600 revolutions per minute, with a 
boiler pressure of 1601b., and using superheated steam, 
would give a high efficiency, and would mean a great 
simplification of machinery. It would not entail any 
alteration in the usual design of vessels, nor would it 
encroach on the cargo space. That seemed to be the line 
of least resistance and the line of probable development. 

Dr. W. H. Maw said it would interest members to 
know that an arrangement of gearing for use with turbine- 
driven steamers was now actually being made, if, indeed, 
it was being run at the present moment in America. 
A large firm had taken up the matter, and had constructed 
a set of gearing for transmitting 6000 horse-power, so that 
it was notona small scale. It was intended, he believed, 
to run the gearing for two months on land, and then put 
it on a tramp steamer to do the worst it could with it. 
Among those who were dealing with the problem in 
America was Admiral Melville, the late chief engineer 
of the United States navy. 

Mr. Kinghorn, speaking with considerable sea-going 
experience, said as a passenger he should always choose 
a turbine engine ship. If the speaker who suggested the 
employment of gearing had any knowledge of the trouble 
associated with gearing in the marine engine, he would 
never wish to revive such a method. ; 

Mr. Wilson took up the subject of the electric drive for 
vessels of moderate power. He said that Messrs. 
Siemens, Schuckert had installed a 2000 horse-power 
electric plant on a vessel of 1800 tons in order to ascer- 
tain what result could be obtained. There could be no 
question that, in order to utilise the slow speed of the pro- 
peller in combination with the high-speed turbine, the 
electric drive offered advantages superior to those of any 
form of cut gearing. Experience indicated that any 
arrangement of cut gearing would give a somewhat low 
efficiency, and a case had come under his notice where, 
after the first month or two of service, a guaranteed 
efficiency of 97 per cent. fell to 80 per cent. There were, 
of course, difficulties in marine work in using electric 
motors for the propellers. The controlling of the motors 
to obtain reversibility and speed variation presented 
difficulties which were hardly realised by those not 
familiar with the requirements of marine work. 

Mr. Maginnis replied briefly on the discussion, and 
promised to deal more fully with the points raised in 
writing. He was much obliged to Mr. Bruce for calling 
his attention to the paper omitted in the bibliography. 
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It was interesting to notice that Mr. Sisson, who came 
before them as a crank engineer, gave evidence in favour 


of the turbine. He had raised the question as to the 
merits of the semi-express type of boiler, but he would 
have great difficulty in convincing marine engineers on 
that point. Mr. Sisson had met with considerable 
success with that type of boiler in smooth and fresh 
water, but that differed widely from ordinary sea-going 
practice. Mr. Gibson had put forward an excellent idea, 
and one which appeared to be very feasible, but he had 
his doubts as to the possibility of using gearing for marine 
work. He was glad to hear Mr. Wilson’s observations 
on the electric drive, which he believed had a future 
before it. 

Mr. Herbert W. Wilson then read his paper in abstract 
on “ The Electrical Operation of a Textile Factory.” Mr. 
Wilson began by stating that in considering the advan- 
tages of this style of operation it was obvious, since the 
primary conditions presented differed so widely in each case, 
that one could not lay down a list of advantages which 
would apply to all cases. 
might be summed up as yielding an improvement in both 
quality and quantity of the output of almost all textile 
machines. This improvement was mainly due to the 
greater steadiness of drive which could be obtained, and 
the consequent higher average speed and increased out- 
put. Except in cases where variable speed was required 
to suit special conditions, an absolutely constant speed was, 
the author pointed out, most desirable. The tension in 
the yarn being spun was, he said, mainly dependent on 
the spindle speed, hence any variations in this would 
cause the yarn to break. Therefore, if constant speed 
could not be relied on, it was necessary to allow a 
margin of safety and to run at a speed materially 
below that corresponding to breaking point. With 
even the best of rope drives it had been found in a 
number of cases that the output of machines closest 
to the driving point was greater than that of those 
placed elsewhere, and this was due to the steadier 
running at this point. In a well-known case in Lanca- 
shire the results obtained from two mills under the 
same management and working under the same 
general conditions showed that the quality of the yarn 
obtained from an electrically-operated mill was distinctly 
superior to that from a mechanically-operated mill. This 
was so to an extent, it was stated, of a 24 per cent. increase 
in the selling price of the yarn from the former. It was 
difficult to obtain reliable statistics concerning the 
increase in quantity produced in the case of electrically- 
driven factories, but this might be taken on the average 
as 5 per cent. Neglecting the increase in selling price, 
and taking into account the reputed heavier charges for 
power, which the author did not admit as having any 
foundation, he showed that the above 5 per cent. increase 
in quantity meant a margin of 0.35 per cent. extra profit 
on the whole turnover. The objection to the increased 
capital cost caused by the installation of electrical 
transmission was admitted in the case of mills with 
80,000 spindles or less. In cases where the number of 
spindles varied from 80,000 to 100.000 the costs were 
about equal, while for more than 100,000 spindles it was 
claimed that the electrical system was cheaper. Where 
an old factory required re-equipment the inconvenient 
arrangement of the existing buildings frequently rendered 
the adoption of the electric system distinctly advantage- 
ous. In the case of a fairly modern factory with a good 
mechanical transmission system, and requiring extensions 
above the capacity of the engine, it was stated that the 
use of the exhaust steam turbine with whole or partial 
electric driving of the factory possessed many advan- 
tages. In a case mentioned a factory was mechani- 
cally driven by a 1000 indicated horse-power engine 
with a steam consumption of about 13]b. per indi- 
cated horse-power per hour. By slightly altering the 
valve setting it was found possible to obtain about 850 
indicated horse-power from the main engine running it 
non-condensingly, and 500 indicated horse-power from an 
exhaust steam turbine utilising the steam from the engine. 
In this way it was possible to obtain some 1350 indicated 
horse-power for a steam consumption of about 10.5 lb. 
per indicated horse-power hour. The main differences of 
opinion among engineers designing the lay-out of 
electrically-equipped mills related to the questions 
of group or individual driving. 

The larger and fewer the motors in a mill the smaller 
was the capital outlay, but the less were the special 
advantages of electrical driving felt. A motor to each 
machine was the ideal case, but as a compromise the 
author was in favour of the individual driving of ring 
spinning-frames and the group driving of all other 
machines, the groups, however, being kept fairly small. 

The table showed the horse-power required by several 
kinds of machine installed in a small mule-spinning mill. 
Three other tables were also embodied in the paper, 
giving further particulars regarding the horse-power and 
size of motors required for the various types of machine. 


Machines. Horse-power. 
1 Bale breaker and lattice mixing arrangement 3 
3 Horizontal exhaust openers oe! ele, | ees 
10 Single scutchers ... 35 
84 Carding engines .. 84 
11 Draw frames... ae <obhe ga 20 
9 Slubbers, total spindles 882 ...... 17 
16 Intermediates, total spindles 2212 36 
40 Rovers, total spindles 6880 ope < 2 
28 Mules, ldin. gauge, total spindles 36,163 ... 314 
40 Mules, 1gin. is ne ae 42,320 212 

Total ... 869 | 


Mr. E. B. Ellington moved a vote of thanks to the | 
author, which was unanimously adopted. | 
Mr. Mark Sutton said the firm with which he was | 
associated had put two electrical installations into textile | 
mills. Personally, he believed in the individual drive 





for machines, which called for something like 5 horse- 
power, but the difficulty up to the present time was to 
employ a 5 horse-power motor to do the work of a 
5 horse-power machine. 





Makers in the majority of cases 


Stated brietly, however, these | 


preferred to put in 8 horse- power motors to drive spinning | 
frames which only require from 4 to 5 horse-power. | 
The first mill his firm had installed had group driving, | 
because they were not satisfied to put in machines which | 
would not work at their most eflicient rate; but after | 
giving the matter a good deal of consideration he had | 
devised the arrangement shown in Fig. 3. The motorsem- | 
ployed in this case for individual driving were 5 horse-power | 
each, and manufactured by Messrs. Bruce Peebles and | 
Co. They ran on ball bearings at 1500 revolutions per 
minute, and the following were a few of the advantages | 
claimed for this particular drive. In the first place, a 
motor could be employed which would be working prac- 
tically all the time at its most economical load. It 
started up on the loose pulley, thus avoiding a margin of 
about 50 to 60 per cent., which was necessary on similar | 
motors for similar service for starting. The motors did 
not occupy any floor space, were out of reach, and could 
not be tampered with, while they worked under cooler 
conditions in the elevated position. The overload release 
could be set so finely that if a bearing got hot or any | 
| improper resistance occurred the motor would stop. When 
the counts of yarn required changing to such an extent 
as to necessitate the changing of the speed of the 
machine, which, in the majority of cases, was done by 
changing the pulleys on the machines, all that had to be 





sheds, smithy and engine-shops are conveniently arranged 
for dealing with the type of work turned out. 

In the old yard there are five graving docks, and in the 
extension there are two others. This series of graving 
docks, which is claimed to be the most complete of any in 
private hands, together with the disposition of the work. 
shops, offers excellent facilities for executing repairs. 

The leading particulars of the docks are as follows :— 


No. 1. No. 2, No.3. No. 4. No. 5, No. 6. No, 7, 
ft. in. ft.in. ft. in. ft. in. ft in. ft. in. ft. in, 
Length 3100 3600 4486 4400 4230 7080 8609 
Width at en- 
trance 430 750 833 800 800 v9 
| Draught of 
water 1336 186 216 219 176 310 3409 


Most of the docks are closed by floating caissons, and 
all except the two largest empty by tidal action. These 
latter are pumped out by two 36in. centrifugal puimps 
drawing from a common sump between the docks. The 
larger of the two can be dried in about three hours. Next 
to the two large graving docks is the fitting-out basin, 
134 acres in area and with about 3500ft. of quay space. 


| It is served by 150-ton and 40-ton cranes, the latter of 
| which travels along the quay and also serves the larger 


of the two graving docks. Both cranes are worked 
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done was to change the small pulley on the motor. This 
could be done in a fraction of the time it would take to 
change in the ordinary way by changing the pulleys. 
Each motor had an ampére meter on the top starting 
panel, so that the exact working conditions of each frame 
could be ascertained. The average per horse-power 
worked out at between 70 and 80 spindles. 

Mr. Alfred Saxon said that the author had taken the 
price of cotton at 4d., but it was now 6d., while his com- 
parison of performance appeared to be with an old plant 
against an up-to date electric plant. 

Mr. C. Leigh said that in the comparison made between 
the electric and mechanical drive in the case of the mills 
referred to, comparison was made against a modern steatii 
plant, and that the result came out decidedly in favour 
of electrical driving as being cheaper and more reliable. 

The author, in reply on the discussion, said he had taken 
4d. as the price of cotton, and if the price had risen to 6d. 
since that time, that was in favour of his case rather than 
against it. 

The paper by Professor F. W. Burstall, on the “ Indi- 
cating of Gas Engines,’’ was taken as read. On the 


the Lord Mayor of Liverpool, the Reception Committee, 


facilities at the disposal of the members of the Institu- 
| tion, and had offered hospitality. 

On the invitation of the Lancashire and Yorkshire 
Railway, the members were entertained to luncheon at 
the Exchange Station Hotel. 
| _ For the afternoon alternative visits had been arranged 
| (1) to Birkenhead, where the shipyards and engineering 
| works of Cammell, Laird and Co. might be inspected ; 
| (2) to the Mersey Railway and the Woodside Lairage 
'and Refrigerating Plant; and (3) to the soap works of 
| Lever Brothers at Port Sunlight. 





CAMMELL, LAIRD’S WORKS. 

Tue works of Cammell, Laird and Co., Limited, Birken- 
head, comprise the yard formerly worked by Messrs. Laird 
Brothers, and the large extensions at Tranmere made 
during the past few years. The works cover an area of 
about 100 acres, with a river frontage of over 3000ft. 

The whole of the site of the Tranmere extension has 
been reclaimed from the foreshore of the river, the 
excavation from the docks having been utilised to fill up 
the rest of the land to the required levels. Passing first 
through the old works, where vessels of up to 450ft. in 
length can be built, there may be seen three destroyers 
now being built for the British Admiralty, The platers’ 








,coppersmiths’ shops respectively. 


motion of the President, votes of thanks were passed to | 


> space being 130,800 square feet. 


Swan Se 


Fig. 3-ELECTRIC DRIVING OF SPINNING FRAMES 


tained in the basin, and the entrance is 92ft. in width. 
The entrance gates are opened and closed by electric 
power. 

Along the west side of the basin is the new boiler shop, 
a building 500ft. by 130ft., the main bay being 50ft. in 
height up to the crane rails. This bay is served by two 
70-ton electric cranes, the smaller being arranged for 
10-ton cranes. The boiler work is at present being carried 
out in the company’s boiler shop at the West Float, but 
will be transferred to the new shop as circumstances may 
require. Along the south side of the basin, and adjoining 
the 150-ton crane, are the main machinery shops, with an 
extreme length of 1075ft. and width of 162ft., the floor 
Buildings 270ft. by 43ft. 
and 315ft. by 43ft. adjoining are intended for smithy and 
The main bay is 
served by two 70-ton electric cranes, and the side bays 


| by smaller travellers. The large machines in the centre 


bay are mostly direct motor-driven and the smaller 


| machines are chiefly driven in groups by line shafting. 


Passing on to the shipbuilding department, it will be 
seen that there are six slips capable of building vessels 
from 700ft. in length and upwards. In fact, the extreme 


| south slip can accommodate vessels of over 1000ft. in 


and the various public bodies and firms which had placed | | 








ength. 

the shipbuilders’ machine shop is immediately at the 
head of the slips, and consists of three bays, each of 120ft. 
span, with a total covered area of 145,000 square feet. 
The machinery is of the latest and most powerful descrip- 
tion. Behind the machine shops is a yard for storing 
plates, which is served by an overhead travelling crane, 
and is in direct communication with the railway systems 
in the yard. There is also a spacious mould loft, 280ft. 
by 70ft , with stores underneath, and a ship fitters’ shop 
and smithy, each 210ft. by 70ft. The wood-working de- 
partment, consisting of saw mills ard joiners’ shops, 200ft. 
by 110ft., and 300ft. by 100ft. respectively, is in a con- 
venient position for vessels on the slips or in the 
docks. 

The power for the whole works is obtained from the 
power station close to the joiners’ shop, the source of 
power being three Mond gas producers of a capacity 
equivalent to 2000 horse-power each, which supply gas 
to engines for driving electric generators and hydraulic 
and pneumatic pumps. Gas is also supplied from these 
producers to the plate and angle furnaces in the ship- 
building department. The electric generators are driven 
by Premier gas engines, the largest unit in use being 450 
indicated horse-power, the current produced being con- 
tinuous at 440 volts. The hydraulic pumps are driven 
by Premier gas engines, and the pneumatic plant by 
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tinghouse vertical gas engines. The yard is in direct | 80th ult., was devoted to various visits. We shall defer 
jeden with the main railway systems of the mention of these until our next issue. LETTERS TO THE EDITOR. 
country, and has the additional advantage of being in} In the evening of Wednesday there was a reception (We do not hold ourselves resp — 


communication by water with the chief coal and steel- 
producing districts. 


THE MERSEY RAILWAY. 


This railway, which was formerly worked by steam 
traction, connects Liverpool with Birkenhead by a tunnel 
under the Mersey, which is here 1320 yards in width. It 
is almost entirely in tunnel, lined throughout with brick 
in cement, and is laid with a double line of steel rails 
86 lb. to the yard. Under the river the tunnel is in sand- 
stone rock, with a cover of 30ft. to 35ft. between river 
bed and the top of the tunnel. The lowest level is 145ft. 
below mean high-water mark, and the gradient on the 
Liverpool side is 1 in 27 for a short distance. The 
tunnel is kept drained by powerful pumping machinery. 
Hydraulic lifts are sroviled for raising and lowering the 
passengers at each end of the line. The traflic is worked 
electrically, the power house being situated in Birken- 
head. There are three double-current generators of 
1250 kilowatts capacity, which can deliver either direct 
current at 650 volts, or three-phase current at 25 periods. 
The rolling stock consists of 24 motor cars and 37 
trailers. 


THE WOODSIDE LAIRAGE, 


This is situated on the Cheshire side of the river 
adjoining the Woodside Ferry of the Birkenhead Corpora- 
tion. Its combined capacity is 6172 cattle and 16,000 
sheep. There are spacious slaughter-houses, meat stores, 
and chill rooms. There is also a large market. At 
Woodside 2100 and at Wallasey 1200 beasts can be 
slaughtered in the twenty-four hours. The chill rooms 
and meat stores can accommodate 2250 and 1300 car- 
cases respectively. The refrigerating plant is on the 
ammonia absorption principle in three units of 50 tons 
ice-making capacity each. That at Wallasey is on the 
Linde ammonia compression system. 


LEVER BROTHERS’ SOAP WORKS AT PORT SUNLIGHT. 


A very large number of members and ladies accepted 
tbe invitation of Lever Brothers, Limited, to visit their 
works and model village at Port Sunlight. These are 
situated on Bromborough Pool, a tributary of the Mersey, 
between three and four miles from Birkenhead. The 
buildings constituting the works cover a total floor space 
of 1,920,000 square feet, and the land and water area of 
the works is 216 acres, while the village covers an addi- 
tional area of 182 acres. There are 720 cottages, a 
church, day schools, technical institute, cottage hos- 
pital, restaurants, library and museum, concert hali, 
gymnasium, swimming bath, and recreation grounds. 
The works produce over 3000 tons of soap and kindred 
materials per week, and find employment for over 4000 
people. The soap making is carried on in three soaperies, 
and a fourth is now in course of erection. More than 100 
pans are used, each having a capacity of 60 tons. The 
members were allowed to witness the operation of boiling 
and noted how the boiled material is run off through 
wooden spouts into cooling frames on a lower floor. They 
afterwards saw the solidified soap being cut up into bars, 
stamped by machinery, and afterwards carried by moving 
conveyors to the packing tables, where they are wrapped 
up and packed into the familiar cardboard boxes and 
wooden cases. The manufacture of the wooden cases is 
carried out entirely by machinery. The present power 
station is capable of developing over 2000 horse- 
power, and eer agg a number of separate units. 
There is also under construction a new power station 
which when completed will add materially to the avail- 
able electrical energy in the works. The power 
plant consists of a side-by-side compound borizon- 
tal condensing Corliss engine capable of developing 
1200 horse-power per hour, with a direct-driven generator. 
The fly-wheel weighs 35 tons. In addition there are a 
side-by-side compound horizontal condensing engine with 
belt-driven generator, a three-throw tandem compound 
vertical engine with direct-driven generator, and two 
compound condensing vertical engines with direct-driven 
generators. The lighting plant includes three side-by-side 
vertical compound direct-driven generators and a large 
storage battery. The steam generating plant includes sixty 
double-fiued Lancashire boilers, most of them 30ft. by 
8ft., arranged in batteries in different parts of the works. 
Most of these are fitted with mechanical stokers, which 
are fed by conveyors from bunkers overhead. 

The subsidiary industries carried on include glycerine 
recovery and refining works and printing. The new 
printing works, through which the members were con- 
ducted, cover about four acres, and include the most 
modern printing appliances. The works has its own 
dock and wharf, with electric transporters and loco- 
motives. There are also an oil mill and refining and 
chemical laboratories. The comfort and well-being of the 
workers, a very large percentage of whom are females, 
have received the utmost consideration. In the various 
parts of the establishment rest-rooms, surgeries, bath- 
rooms and chambers for drying garments, &c., are pro- 
vided. There is an ambulance corps ready at all times 
to render first aid in case of accidents until the surgeons 
arrive. All cases of accident are subject to inquiry by 
personal accident inquiry committees, and suggestions for 
their prevention are encouraged. For this purpose boxes 
are placed throughout the works in convenient places, and 
prizes are awarded for meritorious ideas. The firm even 
goes further than this, and pays the expenses of patenting 
any device which it considers worthy, in the name of the 
worker, who receives the royalties from the patent from 
all users except Lever Brothers. 

After the somewhat hurried survey of the works and 
village, all the visitors were hospitably entertained at tea 
in the Auditorium by the firm. 

The whole of the Thursday and Friday, the 29th and 





in the Town Hall at the invitation of the Lord Mayor 
and Lady Mayoress. 








SHORT-DISTANCE WIRELESS TELEGRAPHY. 


THE enormous strides which have been made during recent 
years in the development of wireless telegraphy cannot fail to 
have attracted the attention of even the most uninterested 
in electrical science. So rapid have these developments been 
that it is only those very closely associated with the work 
who have been able to follow all that has been done, and to 
distinguish that which is useful and clever from the un- 
necessary complications which have from time to time been 
introduced. Thus busy men engaged in other work have, no 
doubt, been bewildered by the mass of literature on the 
subject which has poured in upon them, and have given up 
all hopes of understanding the apparent mysteries which 
surround this wonderful work of mankind. Yet it is surpris- 
ing how simple it is to carry out experiments on a small 
scale, and to transmit messages over short distances. An 
interesting example of what can be done at comparatively 
small expense has recently been brought to light in an article 
by Mr. C, A. Booth on radio-telegraphic apparatus for short- 
distance transmission, published in the Post Office Electrical 
Engineers’ Journal for July. 

In conjunction with Mr. J. E. Taylor, the author carried 
out some experiments between the Post-office radio-telegraph 
station at Skegness and Hunstanton, with a view to obtaining 
a simple and cheap yet satisfactory means of transmission 
for short distances, such as is required between the mainland 
and small islands around the British coast. In such cases 
there is not much telegraphic traffic, and the provision of a 
submarine cable is prohibited on account of the costly and 
frequent repairs rendered necessary by the action of tide races 
in chafing away the protective sheathing against the rocks. 
In the experiments it was arranged that the height of the 
aérial wire should not exceed 80ft. Two 3%; stranded copper 
wires were joined together at the base, but separated by 
about 4ft. with wooden spreaders till they reached the re- 
quired height of 80ft.; they were then extended outwardly 
and downward in opposite directions for 70ft. The insulators 
were 6in. ebonite links. The earth plate was the ordinary 
earth plate of the station, being a fan of 6in. copper strips 
buried 2ft. below the surface of the earth. An ordinary 
high-speed trembler ignition coil—as used on present-day 
motor cars and costing about 25s.—was supplied with current 
from three small secondary cells. The high-tension side of 
the coil was joined to a spark gap consisting of two brass 
balls lin. in diameter, separated ; of an inch. Each 
side of the spark gap was connected to a Leyden jar of 
003 microfarad capacity, and the outside coatings of the two 
jars were connected together through an inductance of four 
turns of stranded copper wire wound on a wooden box ap- 
proximately 12in. square, giving a wave length of about 
800ft. Four turns of similar wire wound on another box cf 
the same size were placed in the aérial circuit. The boxes 
were arranged to be movable, so that the degree of coupling 
could be varied. An ordinary Morse telegraph key without 
special contacts was connected in the primary circuit for 
signalling. 

In another experiment the separate aérial inductance was 
omitted, and a direct connection made from the two ends of 
the jar circuit inductance to the aérial and earth respectively. 

Subsequent experiments were made with enclosed glass- 
plate condensers in place of the jars, which are liable to be 
broken, with the result that three plates of 6in. square gave 
very closely the same value as the two jars in series—viz., 
.0015 microfarad, and the inductance was made by four 
turns of 3% electric-light wire, with the turns wound side by 
side. The current through the primary of the coil was 1.5 
to 2 ampéres, and that in the aérial—as shown by a Duddell 
thermo-ammeter—was from 1.7 to 2 ampéres. 

Good reliable signals, the author states, of almost a musical 
note were received across the 16 miles separating the two 
stations by means of a De Forest electrolytic receiver and by 
a Marconi magnetic detector. 











THE POSTMASTER-GENERAL AND THE CITY 
OF DUBLIN STEAM PACKET COMPANY. 


IN our monthly summary for June, 1908, we referred to the 
judgment of the Court of Appeal in the case of the City of 
Dublin Steam Packet Company v. The King, by which it 
was held that the contract between the Postmaster-General 
and the Steam Packet Company covering the carrying of the 
mails between Holyhead and Kingstown implied the con- 
tinuous use of certain berths alongside the Carlisle Pier at 
Kingstown by the Steamship Company. The question is of 
some importance as affecting the cross-Channel traffic 
between Holyhead and Kingstown, which is now carried on 
not only by the City of Dublin Company, but by the London 
and North-Western Railway Company. The present mail 
contract expires in 1917. The Crown appealed from the 
decision of the Court of Appeal, and the case was argued in 
the House of Lords on three days in May last. The judg- 
ment of the House of Lords has now been given, and 
reverses the previous decision in important respects. The 
Lord Chancellor in his judgment held that there was an 
implied contract to give the company reasonable use of the 
pier, but not the exclusive use of the whole or any part of it. 
His Lordship held that no action of the Postmaster-General 
or the Harbour authority as representing the Crown had 
impeded the use of the pier by the company, or constituted 
a breach of the contract. Lord Gorrel and Lord Shaw 
delivered judgments in concurrence with that of the Lord 
Chancellor, and the petitions of right presented by the com- 
pany were dismissed with costs against the company both in 
House of Lords and below. Lord Ashbourne, in a lengthy 
judgment, dissented from the majority, and agreed with the 
judgment in the Court of Appeal. Incidentally he pointed 
out that matters were working quite smoothly in Kingstown 
Harbour under the arrangement come to as a result of the 
decision of the Court of Appeal. 
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BRITISH LOCOMOTIVE PRACTICE OF TO-DAY, 


Sir,—Attention has already been drawn by THE ENGINEER to 
the extraordinary difference in cost for renewals and repairs of the 
locomotives on the chief lines of the kingdom. The discrepancy 
is so great that the question has become one of general interest to 
engineers. When a great railway spends nearly twice as much 
per locomotive as another first-class line doing equal or heavier 
work, the matter becomes of importance, not only to the share- 
holders directly involved who may have little opportunity of 
reviewing the actual figures, but to engineers in general who are 
all concerned that the locomotive superintendent shouid do as 
much with one dollar as anyone can do with two. 

The latest cost figures for the principal English railways, those 
for _ second half-year of 1908, published in THE ENGINEER, are 
as follows :— 


TABLE I.—Cost of Renewals and Repairs per Locomotive, Second 
Half-year, 1908. 
Number of 


Railway. new engines. ° 
Lancashire and Yorkshire Rai!wa: ao) de 100.0 
Great Cential Railway .. .. .. a ee 104.8 
Great Northern Railway ee ~ 2s 107.3 
Midland Railway .. .. .. .. .. ant eee 116.8 
London and North-Western Railway. . 3. 124.3 
South-Eastern and Chatham Railway ; 125.0 
London and South-Western Ra'lway. . —. 135.5 
London, Brighton, and South Coast .. 140.1 
North-Eastern Railway .. .. .. .. mw. 156.6 
Great Eastern Railway .. .. .. .. 20. 157.0 
Great Western Railway... .. .. .. wm. 174.9 


These figures are sufficiently striking. A column has been 
inserted giving the total number of new engines built during the 
period, which, it will be seen, is insufficient greatiy to affect the 
question, for, in the cases of the Great Northern and Great 
Western Rai ways for instance, the locomotives of the former, 
including nearly double the number of new engines, cost £107.3 
each for the half year, and those for the latter £174.9, a difference 
of £67.6 per locomotive. Since the number cf the Great Western 
locomotives exceeds 2200, this difference is at the rate of nearly 
£300,000 per annum. 

It is to this figure ] wish to draw attention. That the figures 
for the last half year are unfortunately not exceptional is clear 
from the continuous increase in locomotive expenditure of late 
years. The figures for the last two years are as follows :— 


TABLE II.—Jncrease in Locomotive Expenditure, Great Western 
Railway. 
1907. 1908. Total increase 
Ist half. 2nd half. lst half. 2nd half. in two years. 


£ £ £ £ £ 
84,742 144,000 89,320 36,598 . 354,660 


The figures refer, of course, to revenue expenditure only, in 
addition to which this railway has incurred heavy capital expendi- 
ture on locomotives. 

As regards the work done by the locomotives of the two lines 
taken for the purpose of comparison, the Great Western main 
track is well known to have the easiest gradients of any line in 
England, whilst in the outlying districts light trains and slow 
speeds prevail and double heading is frequent. On the Great 
Northern with steeper gradients, the average weight is consider- 
ably heavier, and the average speed no less. On the Great 
Western therefore lighter work costs half as much again for 
repairs. Clearly therefore the cause of the excessive expenditure 
lies in the company’s locomotive practice. Without discussing the 
details of design, not uninteresting in this connection, the broad 
facts of this practice during the last few years have been the 
number and variety of types built and employed on similar work, 
the frequent alteration and rebuilding, and the return to features 
universally discarded by the principal lines both of England and 
America. 

Taking first ten-wheeled express engines, those built in 1901-03 
comprised Nos. 100, 98, and 171 of the 4-6-0 type, three differ- 
ent engines, one of each class. In 1904 No, 100 was rebuilt with 
a different boiler. No. 171, a simple engine with 225 lb. pressure, 
built, it was stated, to compete with the De Glehn compound 
Atlantic, an entirely different type, was after a few months’ 
running rebuilt with the Atlantic wheel arrangement. The result 
was, of course, somewhat of a patchwork which failed to take ad- 
vantage of some of the chief possibilities of the Atlantic type, such 
as the wide fire-box, universal in America and very numerous here. 

Extraordinary as it seems, a number of 4-6-0 engines like the 
original No. 171, and Atlantic engines like the rebuilt No. 171 
then appeared together. Two years later No. 171 was again 
rebuilt to the 4-6-0 type, and itis stated that the Atlantics were 
being similarly treated. 

In 1906-7 thirty more engines of the 4-6-0 type were built. In 
1907, during which twenty of these thirty engines appeared, the 
type was finally abandoned and four-cylinder engines produced. 
In addition No. 40, a four-cylinder Atlantic, the only one of its 
type, was built in 1°06 and three De Glehns, differing slightly, 
produced in 1903-05. Thus eight distinct types of ten-wheeled ex- 
press engines were produced in nine years. 

Similarly in eight-wheeled passenger engines there were at: least 
five distinctly different types in the same period. 

Again, in goods engines there were in the same time f -ur dis- 
tinct types, and many engines were rebuilt to different types, some 
of them twice over. 

Lastly, in tank engines six types were also brought out in the 
nine years. 

Thus, in all, the Great Western in nine years produced no less 
than twenty-three different types. Many of these were aban- 
doned after a few months’ trial when a considerable number of 
engines had been built. 

On the other hand, the Great Northern, to continue the same 
comparison as before, produced in the same nine years but nine 
separate types, of which four were isolated engines and five have 
remained standard to the present time. 

Rebuilding with regard to ten-wheeled express engines has 
already been briefly referred to, but the practice has been equally 
prevalent with other types. Thus, for instance, some 2-6-2 tank 
engines were produced in 1907, which, it was stated, had been con- 
verted from 0-6-0 goods class. These latter were of compara- 
tively modern construction, whilst a year or two previously an 
equal number of 2-2-2 passenger singles had been converted to 
the 0-6-0 goods type. 

In general, engines but a few years old have been fitted with 
anew type of boiler, sometimes with a succession of new types. 
The difference in these, at least as regards the earning value 
of the locomotive, has been quite trivial, whilst the cost of 
fitting new boilers is, of course, very heavy. 

Many of the twenty-three new types of engine above enumerated 
have had outside cylinders with 30in. stroke, which has the great 
disadvantage of very high piston speed—1260ft. per minute at 
sixty miles per hour—and very serious want of balance. The 
30in. stroke was tried and abandoned many years ago by the 
North-Eastern, and has not been adopted by any other English line 
since, 

Other types have outside frames, a practice finally discarded by 
the principal English railways at least twenty years ago. 

Engineers do not cavil at the cost of scientific experiment, and 
the experiments of the Great Western, if their full significance 
when cost is included is understood, will not be without their use- 
fulness, particularly to other railways ; but if, as is to be feared, 








138 


THE ENGINEER 





Avavust 6, 1909 


—. 





— 





these experiments which are so prominently before the public are 

regarded by many at home and abroad as representative of British 

—- in locomotive development, the results will be wholly 

deplorable. L. F, 
July 16th. 


Sir,—Mr. Riekie is evidently under the impression that the 
cylinder power of the modern British locomotive is not sufficient 
for the work to be performed. From his letter he advocates 
over-cylindering an engine with complete disregard to the adhesive 
power, and then relying upon the judgment of the driver for the 
successful running of the engine. Unless the adhesive power 
exceeds the cylinder effort, the engine can never develop its 
maximum tractive effort, so what is the use of providing power 
which cannot be utilised? I am of the opinion that for most of 
the work on British rai!ways, express and otherwise, 18in. cylin- 
ders will do all that is required. I do not mean to infer that 
larger ones are not sometimes required, for in a few cases they 
certainly are, but I do say that larger cylinders than 2lin. by 
26in. are not required, and such are capable of performicg any 
work that at present can be found in this country. 20in. cylin- 
ders were probably, for a simple engine, first tried in this country 
by the late Mr. Dean on the Great Western Railway in a series of 
convertible broad-gauge engines. This diameter was speedily 
found detrimental to successful running, and the cylinders were 
consequently lined up. Mr. Johnson on the Midland, in 1884, 
tried 19in. cylinders. These engines, too, were noted for their 
‘* breathlessness,” There are other instances where the cylinder 
capacity has been largely increased, with total disregard for the 
other proportions of the engine, and in nearly every case the 
cylinder diameter has had to be reduced. The notable exceptions 
to this statement were Mr. P. Stirling’s 8ft. single wheelers. The 
success of these engines was, no doubt, entirely due to the great 
size of the driving wheels. 

Mr. Riekie, in the face of this, says that ‘‘ the whole question is 
one of enhanced power.” And further on he talks about in- 
creasing the power by 50 percent. Is an engine with 50 per cent. 
more power than the Great Western Railway’s new 4-6-2 required 
in England? Does Mr. Riekie imagine our locomotives are not 
sufficiently powerful’ Or does he think that by adopting the 
compound system our engines would be better and more efficient 
than at present’ The only answer I can give is, that the gentle- 
men who so ably control our locomotives are, without the slightest 
doubt, men of very great experience and capabilities, and any 
course taken by these gentlemen must be taken as authoritative. 

My own experience has certainly been conclusive in pointing 
ont to me that larger cylinders than 18in. or 19in. diameter are 
not necessary for average work. In fact, the cause of most 
failures of my experience with regard to inefficient performances 
has been lack of boiler-power and adhesive weight. With the 
large-boiler policy of recent years this is happily disappearing. 

When greatly augmented power is required, the four-cylinder 
simple engine will rise to the occasion. For with four high-pressure 
cylinders just as good expansion can be got as with a four-cylinder 
compound if the -cylinders are of the right proportions and a 
boiler sufficiently large provided to supply them. At any rate, I 
ask any correspondent to show me better work than is being daily 
performed by the present four-cylinder 4-6-0’s on the Great 
Western Railway. 

I wish to make no odious comparisons, but I state this to bring 
out facts. Three De Glehn compeunds have been tried on this 
line, and after a series of most exhaustive tests, the result has not 
been the introduction of compounds, but the building of a large 
batch of four-cylinder simple engines. The work being done by 
these engines is even better than the splendid performances given 
by the imported engines. Again, I do not state this with any dis- 
respect to those fine French locomotives which were and are 
undoubtedly excellent examples of engineering skill, but I give the 
facts as they are. The compounds have in every way given satis- 
faction, but the four-cylinder simples are doing better, and are 
relatively cheaper and less expensive in many ways. 

Now, with respect to higher boiler pressures. The London and 
North - Western Railway has recently reduced the working 
pressure of a number of converted compounds, so have many 
American lines, with beneficial results. The London, Brighton 
and South Coast Railway has adopted 150 lb. per square inch 
on its new 4-4-2 express engines. It has been found on many 
lines that the gain in enhanced power and steam economy has had 
to be dearly paid for in fire-box repairs due to the consequent high 
temperatures. With regard to “ Excelsior,” it might interest 
him to know that in New Zealand a banking engine is at work with 
250 lb. per square inch of steam pressure. 

It is very doubtful indeed whether a greater pressure than 
175 lb. is in reality necessary ; at any rate, some of the heaviest 
and fastest work in this country is being performed with engines 
working at that pressure. Draw-bar tests taken from engines 
under the above conditions have shown that sufficient power is 
available without need of augmented pressures. 

I did not say in my last Jetter that there was any difficulty in 
designing cylinders for a compound to suit all classes of engine. 
I said it could not be done without increasing the first cost of the 
engine, as compared with a two-cylinder simple engine. I still 
believe it cannot be done. I must call Mr. Riekie’s attention to 
the fact that better work is being done with 19in. cylinders on the 
North-Eastern Railway than was ever possible with Mr. T. W. 
Worsdell’s compounds with their equicalent 19fin. diameter 
cylinders. The Midland Railway is, however, employing compounds 
on a large scale, but is at the same time building simple 4~-4-0’s 
of the same power. What the results will be I cannot foretell, as 
it takes years with experiments of this kind to come to a satis- 
factory conclusion. The late Mr. Webb spent the best part of his 
life in experimenting with the compound question, and so long as 
the weights and speeds remained within their power they did very 
well ; but, unfortunately, no margin of power was allowed ‘them so 
as to be able to cope with increased duties ; for present require- 
ments these were far too small. 

In conclusion, I must state I do not quite see what the gist of 
Mr. Riekie’s argument is, and until he can show me that our 
engines are very much wanting in power, &c., I think this dis- 
cussion must wane in interest. 


West Norwood, July 30th. HENRY W. DEARBERG. 


PROPELLERS IN TUBES. 

Sir,—With all deference to the reputation of Mr. S. W. Bar- 
naby as an accomplished engineer and naval architect, I am called 
upon to take an exception to what he has got to say in his letter 
appearing in your issoe of June 11th with reference to the pro- 
posed system of running the high-speed turbine propeller in the 
throat of a Venturi tube, as a mistaken notion on the part of such 
authority as he is in matters connected with screw propulsion may 
have a wrong general impression brought upon the subject. It is 
hardly necessary for me to dwell upon the absurdity of making the 
diameter of the discharge end of the tube any larger than the 
diameter of the inlet. In my paper, read at Newcastle, it has 
expressly been stated that the area of cross-section at the outlet 
end is to be made slightly less than that at the inlet end; so that 
the velocity of water at the outlet end would be slightly higher 
than that at the inlet end. 

In the opinion of Mr. Barnaby, a fatal defect inherent to this 
system of propulsion is ‘‘cavitation.” But it is not very clear 
what he means to say as to the consequences of so-called ‘‘ cavita- 
tion” in this particular instance. It cannot be supposed for one 


water per unit of time than when it is employed in the usual way 
in the open current under the same speed condition of the ship. 
The final velocity of water at the discharge end of the tube can be 
controlled to some reasonable extent by keeping a proper ratio 
between the inlet and outlet areas, so that there should be no 
cause to fear from an excessive slip. The reduction of hydrostatic 
head within the tube is certainly one cause of inefficiency, so far 
as the screw itself is concerned ; but then we have a large increase 
of indirect thrust exerted upon the propeller casing, as shown in 





Fig. 1 


the annexed sketches, in which Fig. 1 represents a general shape 
of the Venturi tube, at the throat of which a screw propeller is 
made to rotate, and Fig. 2 a distribution of hydrostatic pressure 
within and without the tube, this being drawn to no particular 
scale. 

When the matter stands as illustrated in the sketches it will 
readily be seen that any reduction of hydrostatic pressure within 
the tube is always attended with an increase of indirect force 
pushing the propeller casing forwards. This indirect thrust 
amounts in most cases to over 30 per cent. of the total thrust, and 
would be more than sufficient to make up the reduction of direct 
thrust upon the propeller shafting. Thus we have what is called 
‘* cavitation,” and known as a serious cause of lost work with the 
common type of screw propellers turned into a veritable boon in 
this particular method of propulsion. Mr, Barnaby tel!s us only 
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about half the aspect of whole truth when he says that the limit- 
ing thrust per unit of area necessary to avoid ‘‘cavitation ” would 
still be measured on the area of the propeller itself, and not on the 
area of the discharge end of the tube. 

Let me remind him that the thrust on the propeller itself is not 
the total thrust in this particular system of propulsion, but only 
about two-thirds of it, and that, therefore, he is not justified in 
measuring its intensity by the area of the propeller alone. 

The correctness of Mr. Barnaby’s formula for the theoretical 
efficiency of screw propellers will be unquestioned when its 
application is confined to standard designs. Its usefulness would 
cease, however, where the value of S in his formula fails to take a 
precise account of the final condition of discharge velocity. 

With the complicated arrangement of several cones—as shown 
in Fig. 2* of Mr. Barnaby’s letter—there must necessarily be a 
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ILLUSTRATIONS WHICH ACCOMPANIED MR. BARNABY’S 


LETTER 


large amount of power lost on account of the edgewise resistance 
and skin friction of numerous cones past which currents of water 
at different velocities are compelled to unite under the action of 
mutual impact. The resistance to the flow of water through a 
roperly shaped Venturi tube need not be so high, and it would 
hardly fair to judge the merit of the one by the result of the 
other. 
Azabu, Tokio, Japan, 
July 15th. 


YasuzO WADAGAKI, 


G.N.R. LOCOMOTIVES AT THE WHITE CITY. 


Sir,—Io a short paragraph in your issue of July 23rd it is 
stated that ‘‘ No. 1,” the first of Mr. Patrick Stirling’s 8ft. singles, 
now being exhibited at Shepherd’s Bush, has been restored “‘ as it 
was in 1870 when it was built.” The first part of this statement 
is not strictly accurate. Thanks to Mr. Ivatt, everything has been 
done that could reasonably be expected towards restoring the 
engine to its original condition. But nothing short of rebuilding 
‘*No. 1” would have enabled it to be shown as it was when new. 
Externally, there is a marked difference between the original 
and present appearance of the engine. As exhibited, ‘‘ No. 1” 
has a higher-pitched and somewhat larger boiler, and a cast iron 
instead of a wrought iron built-up chimney, as compared with 
the boiler and chimney fitted to it in 1870. In other words, the 
public see the engine very much in the same condition in which it 





moment that the supply of water to the propeller is deficient. As 
a matter of fact, the screw, when running in the throat of a Ven- 





* Both the figures which accompanied Mr. Barnaby’s letter are repro- 





turi tube, could be made to receive a much larger quantity of 


was reconstructed—‘‘ modernised,” one might say—by Mr, 
Stirling in the early eighties. Those of your readers who remem. 
ber the original eight-footers will agree with me that while the 
design remains substantially as before, there is a great contrast 
between the non-rebuilt and the rebuilt engines, the latter being 
necessarily more up to date in appearance. Moreover, ‘ No, |,” 
as turned out in 1870, had spring-balance safety valves, and 
what is of less importance, perbaps, since it could not easily be 
seen—a mid-feather in the fire-box, in place of the now customary 
brick arch. 

Your paragraph incorrectly states that the engine weighed 70 
tons, with the tender, and that it had a total heating surface of 
968 square feet. These details should be 64 tons 19 ewt. (engine 
38 tons 9 ewt., tender 264 tons) and 1165 square feet (tubes 1043 
square feet, fire-box 122 square feet) respectively. The grate 
area was 17.6 square feet, and the steam pressure 140 lb., as 
against 30.9 square feet and 200 lb. for the large Atlantic 
No. 1442. 1t should be noted, however, that the later boiler fitted 
to ‘‘No. 1” had 1045 square feet of heating surface, 17} syuare 
feet of grate area, and a steam pressure of 160 1b, The weight of 
the engine was increased to approximately 45 tons when rebuilt. 

Everybody who is interested in the development of the loco. 
motive will appreciate Mr. Ivatt’s action in sending the Stirling 
single to the International Exhibition at Shepherd’s Bush, where, 
standing side by side with his own large Atlantic, No. 1442, it wil| 
enable the public to see the differences in its size and type as com. 
pared with the present-day standard express engine on the Great 
Northern Railway. 

“London, N., August 2od. F, W. Brewer. 





MARINE PROPULSION, 


Sir,—Sir George Greenhill’s frank admission that his powder 
pressures were much too low settles one question ; but it inad- 
vertently casts some light on the rapid destruction of gun chases, 
seeing that the initial pressures may reach as much as 18 cr |) 
tons on the square inch, or about that to which a rail table is 
subjected by the tread of the driving wheel of a heavy locomotive. 
One thing, however, comes out quite clearly and satisfactori|, , 
namely, that foot-pounds can be calculated only in terms of a force 
moving over a distance. This being conceded without dispute 
by Sir George Greenhill and your correspondents, let me proceed 
to apply it to marine propulsion. The principle is just the same 
whether we deal with a paddle wheel or ascrew. But it is more 
simple to deal with the paddle wheel in the first instance. 

A feathering float goes into the water nearly vertical and comes 
out nearly vertical. During the time it is in the water it pushes 
a mass varying in weight astern at varying speeds, which admit 
of being averaged. As the floats succeed one another in rapid 
succession, the distance over which water is moved may be 
averaged. Let us, for the sake of argunent, suppose that the 
velocity of the ship is 20 miles an hour and that the slip is two 
miles an hour, then the forward thrust on the ship may be, say, 
15 tons moved over 20 miles = to 300 mile-tons, and the backward 
movement of the water represents (slip) = 30 mile-tons. The 
power wasted is 10 per cent. We have nothing whatever to do 
with acceleration, or the smaller quantity driven astern at the 
higher speed, or loss of power in the ratio of the squire of the 
ve ocity imparted to the water, or the weight of water moved, or 
any other condition whatever, except the two stated. The forces 
concerned are equal and oppo:ite in direction, just as they are in 
the gun. The distance passed over by the paddle wheel centre of 
effort is greater than the distance passed over by the centre of 
effort of the crank shaft. If the distances were the same there 
would be no power wasted. They are not the same, and power is 
wasted. 

We know that the thrust on the engine frames driving the ship 
forward is precisely equal to the thrust of the paddles on the 
water. Call the first force a, and the second b; a passes over, 
under this condition, 1760ft. per minute—the thrust is 23,800 lb., 
and 23,800 x 1760 = 41,888,000 foot-pounds, or 1269 indicated 
horse-power. But the distance passed over by the paddle-whee! 
thrust 4} is 10 per cent. greater, representing 126.9 indicated 
horse-power. If the slip were doubled it would represent 253.8 
indicated horse-power, and so on. Precisely the same reasoning 
applies to the screw. 

It now rests with your readers to show in what way my reason- 
ing is wrong. We have nothing to do with the square of the 
velocity of the water driven astern or the work done on the water. 
We have two efforts—that of the paddle shaft pushing the ship 
ahead and that of the floats pushing water astern. The efforts are in 
amount precisely equal, and the work done by them is propor 
tionate to the distances passed over. The force acting on the 
water moves over a greater distance in a given time than the force 
acting on the ship; the excess represents loss, from which it 
follows that slip is the direct and absolute measure of the power 
unavoidably wasted, 

Of course there are friction and eddies to be taken into 
account, but these things have nothing to do with the principles 
involved. 


August 4th. FUse, 


A FALLACIES, 


Srr,—‘‘ Owners and naval architects do not know what A is 
themselves.” Thus says ‘‘ Wetted Surface.” Even though he 
augments my perplexity I thank him for his letter. But surely 
the Lords of the Admiralty must know all about 4. Surely this 
must have been part of the “‘ Britannia” training wherein they 
learned that (the) Britannia rules the Navy and ownsit. As surely 
naval architects, the world over, must know their A. But these 
never divulge ; following Noah, who seems to have learned a few 
wrinkles from the Chaldeans. 

But perhaps the simile of ‘‘ Wetted Surface” may apply. He 

compares A to a song without words, or maybe he means the 
earlier song ‘‘ Alice, where art Thou?” I gather from him that 
navy list A are Fancy—, and not Fighting—, displacements. 
I have also gathered that there is a fourth factor in A additions 
not mentioned by ‘‘W. S.” For after completion, and being duly 
lauded as another Britannia-brain-produced-world-wonder and 
Final Word, the war vessel is placed in charge of a captain who 
has been garnering war-fitness at the golf links while on half-pay, 
and who immediately asks his chief engineer to prepare a long list of 
defects, alterations, and improvements of the machinery. The 
gunnery lieutenant—wishing also to shine—volunteers a longer 
list, asking that all the guns shall be fitted with a pilot vent and 
carbonic acid flush, so as to discern, and obviate back-fire, The 
emulating torpedo lieutenant gives hi list, proposing fitting three 
or four propellers abreast of each other, to the Whiteheads, instead 
of the present race-choppers, whereby 120 kaots will result, also a 
few items in the E.1.. system, torunintotons and thousands sterling. 
The navigating officer wants his standard compass fitted on the 
seismographic principle. The marine officer wants receptacles for 
the ward-room servants’ gloves. All these are incorporated with 
a list of alterations and additions to the captain’s quarters, and he 
late of the golf links—persuades the Navy rulers that this addi- 
tional A and its cost are absolutely necessary for war-worthiness. 
His adamantine heart heeds not the taxpayer. But suppose a 
captain of a Mauretania acted similarly ! 
I chide ‘‘ Wetted Surface.” He need not have invented that 
A.M.AS. Thereis none. Doubtless the legends of the ‘‘ loppy ” 
Sidon, the Captain, and other vessels of the submerged-armour 
type are well known. Hence, I think, their commendable rejoic- 
ing when a warship draws no more than she should at her legend— 
which is the fancy—A. It shows that irresponsible A-loaders have 
been kept outside the compound. These are the terrors of which 
much might be written. They often cost their country their 
weight in gold yearly. And but for the Official Seerets Act—— 
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RAILWAY MATTERS. 
In consequence of the part played by the gas-lighting 


equipments of the trains involved in some recent accidents, states 
a contemporary, the Prussian railway authorities have decided to 
convert all their sleeping-cars now fitted for gas lighting (some 170 
cars) for electric lighting. 


On the 1st of the month the electric railway from 
Poutresina to Bernina-Hospiz was put into commission. It is 
expected that in another twelve months the last section, Poschiavo- 
Bernina-Hospiz, of the Bernina railway, will be completed, 
and the service then established on the whole railway—Tirano- 
Veltin-Bernina-Hospiz-Samaden-St. Moritz. 


‘tae East London Railway directors’ report for the 
half-year to April 30th last touches on the question of electrical 
working, as usual. It is pointed out that, as the Brighton Com- 
pany’s Victoria-London Bridge line is not yet working, no data as 
to the comparative cost of working the overhead and third-rail 
systems are yet available, and therefore the directors are unable 
to make any suggestion as to electrification at present. 


Iv is announced in the Railway Gazette that, having 
found great advantages to accrue from the adoption of automatic 
signalling on the Inner Circle, the Metropolitan Railway now has 
it in contemplation to use this system of signalling also on the 
extension line from Baker-street as far as Neasden, as the train 
service on that section is now so heavy as to necessitate a quicker 
method of signalling than the existing manual system. 


TE result of the tenders for eight locomotives for 
which the Tientsin-Pukow Railway Company called in May last 
has just been made known by mail from China. It appears that 
seventy-three different tenders were submitted, and we understand 
that the contracts have been placed with English and American 
builders, in spite of the fact that the lowest tender sent in was 
that of the Société Anonyme des Ateliers du Thirian of Belgium, 
which it is stated tendered in exact accordance with the railway 
company’s requirements and tests. 


Tue receipts for private railways in Sweden in 1908 
amount to 63,244,235 kr. (£3,513,568). This is about 500,000 kr. 
less than in 1907, whereas those of 1907 were about 4,000,000 kr. 
more than 1906, and those of 1906 were about 5,000,000 kr. more 
than 1905, Of these receipts about 50,000,000 kr. belong to the 
standard-gauge lines, the total length of which is 5944 kiloms, 
(3691 miles), while 13,300,000 kr. belong to the narrow-gauged 
railways, 3084 kiloms. (1915 miles) in length. These figures are 
considered to prove that narrow-gauge railways do not pay per 
mile compared with standard-gauge lines, although there. is 
admittedly considerable variation in the income per day per mile 
on both kinds. : 


Construction on the Chinese section of the Canton- 
Kowloon Railway, which isin British hands, was begun in July, 
1908, and the engineer. in-chief hopes to be able to open a section 
of 30 miles to traffic by April, 1910, and to run trains through to 
the British section by July, 1911. The foundation stone of the 
railway terminus buildings at Tai Sha Tau, on the river bank 
two miles below Canton, was laid by the Viceroy of Canton, in 
the presence of the Governor of Hong-Kong and a distinguished 
gathering of Chinese and foreign officials on April 7th, 1909. From 
a place called Tongshan, 1 mile down the line, where quarters for 
the foreign railway staff have been recently erected, a loop line 
will be carried round the north side of the city to connect with the 
Hankow main line terminus at Wangsha. 


A coMMITTEE of investigation has been appointed by 
the American Railway Association to report upon the railways 
which have adopted electrification. This committee is composed of 
officers of roads which have electrified portions of their lines or 
contemplate doing so. The railways represented on the committee 
are the Illinois Central, Union Pacific, Southern Pacific, Erie, 
Delaware and Hudson, and New York, New Haven and Hartford. 
A proposal is now before the New York Central Lines to lay out 
considerably over £4,000,000 during the current year, largely for 
the continuation of the electrification work at the New York ter- 
minal. Another section of the West Shore road between Syracuse 
and Utica will be electrified, and some double tracking, elimina- 
tion of level crossings, and gradient revision will be carried out 
around Rochester and Buffalo. A considerable amount of new 
equipment will be purchased. 


TuE locomotive superintendent to the Midland Rail- 
way, Mr. Deeley, has published some test data regarding the 
Heysham electrification. He estimates the greater weight of the 
single-phase over the continuous-current equipment at about 33 
per cent., or about 74 per cent. of the total weight of the train. 
It is to be noted, however, that the single-phase equipment is 
artificially cooled, although this does not appreciably affect the 
energy consumption. The test data obtained over artificial runs 
of one mile between stops showed 100 watt-hours per ton-mile, 
although Mr. Deeley believed that by changing the gears and 
wheels to suit suburban service this figure could be reduced to 84. 
Unfortunately, these are not regular working results, and we have 
nothing quite comparable with them obtained with continuous 
current. On the Lancashire and Yorkshire Railway Mr. Aspinall 
stated the energy consumptions at the power station to be 49 watt- 
hours for express trains and 112 watt-hours for all classes of traffic, 
including stopping trains and shunting work. 


THE operation of the 1200-volt direct-current system of 
inter-urban railway control is dealt with by Mr. C. D. Eveleth in 
a paper read before the Street Railway Association of the State of 
New York. Four lines have adopted the system in America. 
The obvious advantages, assuming that there are no drawbacks, 
which Mr. Eveleth sets out to demonstrate, are that the first cost 
is low, maintenance is not more expensive, and extensions to 
existing lines can be entered upon with much more ease and 
confidence. There are now in operation or under contract eleven 
systems of 1290-volt direct-current railways, employing motors of 
50, 75, and 150 horse-power, and Mr. Eveleth predicts that ina 
few years the 1200 voltage will be as common as 600. The cars 
can be easily operated on 600-volt sections where necessary. 
Those electrical engineers in this country who still hope that the 
authorities will some day ‘‘ encourage” the construction of rural 
and inter-urban light railways will welcome these American 
experiences as suggesting further sources of economy in rendering 
their schemes commercially attractive. 


We hear that the Paris-Lyon-Méditerrannée Railway 
Company intends, in conjunction with the Elektrizitiitsgesellschaft 
Alioth of Basle, to convert the main line section between Cannes 
and Ventimiglia to electric traction. A short section from Grasse 
to Mouans-Sartoux will be equipped at once for experimental 
purposes; this section is cpuialy suitable on account of the 
heavy gradients and sharp curves, and the fact that there is not 
much traffic on this part of the line. The overhead equipment 
for 12,500-volt single-phase will be carried out on a new multiple- 
catenary system. Wooden poles are tc be used on the experi- 
mental section, but eventually steel girder supports will be 
adopted. The first locomotive will have four driving axles and a 
bogie truck at either end. It will be about 65ft. long and will 
weigh about 140 tons. A drawbar pull of some 16,0(0 lb. at 
38 miles per hour, and 10,600 lb. at 62 miles per hour. The 
alternating current is to be converted to continuous-current on the 
locomotive at any pressure between 0 and 600 volts. Each 
driving axle will be geared to a 450 horse-power continuous- 
current motor, 





NOTES AND MEMORANDA. 


In sinking a reinforced concrete caisson for a ‘railway 
bridge near Gouda, Holland, the difficulties of sinking vertically 
were overcome by the use of scaffolding from which the caisson 
was suspended from pulley blocks and steel ropes, each sustaining 
100 tons. Dynamometers indicated the pull on each rope, thus 
showing irregularities in the soil. 


Accorpiné to the latest statistics, the total peat bogs 
of Sweden would be capable of producing 10,000 millions of tons 
of air-dried peat, suitable for fuel. This quantity, as compared 
with the present import of coal, would be sufficient for a period of 
1500 years. Moro exact examinations of the geological character 
of the peat bogs will soon be started by the Swedish Geological 
Society. 

AccorDING to statistics published in 1908 the State of 
Sio Paulo holds the second place, the Federal district coming first, 
as regards manufacturing industries in Brazil, the number of 
establishments amounting to 323, that of operatives employed to 
23.007, the capital invested being estimated at 114,822,000 milreis 
(£7,176,375) and the value of annual production at 117,377,000 
milreis (£7,336,062), 


Tue Charts supplied to the Conservancy of the river 
Mersey by the Upper Mersey Commissioners show that opposite 
Widnes Marsh the navigable channel remains very liable to change 
its position. Between Widnes and the Northern Hale Beacon the 
fairly stable channel that has maintained itself since March, 1891, 
skirting the northern shore, remains. Between Hale and 
Dungeon Point there have boen many changes, but between Speke 
Hall and Garston the channel remained fairly stable throughout 
the year, at a distance of about 2000 yards off shore. 


THE consumption of pulp wood during 1908 by 251 
pulp mills in the United States amounted, according to a pre- 
iminary report of the Bureau of the Census, to 3,346,106 cords of 
wood, which furnished 2,118,947 tons of pulp. Nearly 1} million 
cords of domestic and over 670,000 cords of imported spruce were 
consumed. Next in order is domestic hemlock, of which 569,173 
cords were converted into pulp. More than 300,000 cords of 
poplar were cut last year, mostly from domestic timber. The 
remainder of the timber, about 10 per cent. was chiefly supplied 
by pine, cottonwood, and balsam. 


In the Revue de la Soudure Autogéne, Bournonville 
describes a method of repairing cracked iron pulleys by local 
heating. The crack in the rim is opened by means of an 
expansion screw acting on the two adjoining spokes, so as to make 
a gap about ;in. to ,';in. in width. Welding metal being then 
melted in the crack by means of the a flame, the 
— screw is withdrawn quickly, whilst the metal is still 
red hot, and the elastic pressure of the rim counteracts the con- 
traction of the joint in cooling. No special care is needed in 
cooling, and the metal can be tempered without risk of cracking. 


TimseEr is scarce at Tucson, Ariz., and fence posts are 
expensive. Recent y, states the /ndustrial World, the manager of 
the Tucson Rapid Transit Company found it necessary to string 
some wire fencing, and in lieu of fence posts he cut up a lot of 
old boiler tubes into suitable lengths and made holes in them to 
attach the wire fenciog. He made some convenient gates by 
sliding 4in. tubes inside of 44in. tubes, the collapsible tubes 
serving the purpose of cross bars. Recently, in sinking a well for 
power-station circulating water, he utilised the shells of two water- 
mn boilers, sinking them one above the other to a depth of 

t. 

For eight nights during the Hudson-Fulton celebration 
New York will be the most brilliantly lighted city in the world, 
according to the plans of the Hudson-Fulton Celebration Com- 
mission. The illumination will begin at 6 30 nightly, and continue 
until 12.30 a.m. Estimates place the number of lights to be used, 
in addition to the regular lighting, at between 1,000,000 and 
1,500,000 incandescent, 7000 arc lights, 3000 flare arcs, one battery 
of four searchlights of 100,000 candle-power each, and one battery 
of twelve searchlights, aggregating 1,700,000 candle-power. It is 
calculated that the total candle-power of lights will reach 
26,260,000. 

THE cause of the disappearance of rust from iron bars, 
&c., used in the erection of reinforced concrete structures, has 
been traced by Rohland, in Stahl und Hisen, March 17th, 1909, to 
the presence of acid carbonates and sulphates in the cement, these 
salts dissolving the iron oxide and leaving the metal bright. ‘The 
cement in setting ab:orbs carbonic acid from the air, thus form- 
ing the necessary acid carbonates ; and experience has shown that 
the de-rusting process is effected while the concrete is setting and 
commencing to harden. This discovery affords an additional 
guarantee for the safety of reinforced concrete structures, inas- 
much as the metal is protected from rusting by the alkaline 
reaction of the cement during the mixing process, and any rust 
on the bars is removed by the acid carbonates at an early stage 
in the erection of the structures. 


At the Health Congress in Leeds, a paper was recently 
read by Dr. H. Scurfield, ui Sheffield, on ‘‘ Lung Diseases amongst 
Sheffield Grinders.” He stated that the general death rate of all 
males over 20 years old in Sheffield in 1905, 1:06 and 1907, was 
16.2 per 1000, whilst the rate in the grinding trade was 30 per 
1000. The general phthisis mortality was 2.6 per 1000, but the 
rate amongst grinders was 14.8 per 1000, and amongst the cutlery 
trade generally 6 per 1000. He accounted for this by the predis- 
posing effect of the dust from the grinding stones on the lung. 

his theory was confirmed by the fact that tuberculosis was not 
unduly prevalent amongst the women of Sheffield, and tuberculous 
grinders did not appear to infect their wives and families. He 
emphasised the importance of cleanliness, lighting and ventilation, 
and the encouragement of a greater interest in personal hygiene. 


A GREAT many of the steel balls made for bearings are 
discarded because of imperfections. Some are not round, some 
unevenly hardened, and some have fiat spots or other surface 
defects. The best of these are assorted into one or more inferior 
grades for use in the cheaper bicycles, clothes wringers, carpet 
sweepers, and the like. Many, however, are unfit for service as 
bearing balls, and such have become quite popular for polishing 
smal] metal objects. A typical mode of using them for this 

urpose is to employ asmall tumbling barrel made for the purpose. 

e objects to be polished are placed in this barrel, together with 
a supply of balls, and a quantity of a soap solution. According to 
the on World, this solution is made of a special material. 
Some ammonia may be added, depending on the class of work. 
The barrel is then operated and, after a time, the objects become 
highly polished, the effect being almost equal to burnishing. 


THE old method of determining the temperature of a 
coal pile by driving pipes and hanging thermometers in them, 
has, states the Scientific American, been greatly improved by means 
of a special coal auger, similar in form to that used in the mines, 
but provided with a means of inserting ajsmall maximum thermo- 
meter near the point. Extensions 4ft. in length—for convenience 
in — be attached to the auger, so that the thermo- 
meter can be readily inserted into any depth in a pile. The point 
of the auger can be driven 20ft. in three to five minutes About 
ten minutes is required for the thermometer to attain the tem- 
perature of the surrounding coal. Temperatures taken in this 
manner are much more accurate than those obtained by hanging a 
thermometer down a pipe, where there is more or less circulation 
of air, making it impossible to locate the hottest spot. Tempera- 
tures obtained by means of the auger have been found to be 40 deg. 
Fah, higher than by the pipe method. 





MISCELLANEA. 


Tue French destroyer Chasseur, built at the shipyard of 
Monsieur Augustin Normand, made her full-speed trial on the 31st 
ult., and reached a speed of 30.4 knots, 28 knots being the 
guaranteed speed. 


Tue Admiralty have directed that stoker petty officers, 
second class, not in possession of the educational certificate may be 
advanced to the rating of stoker petty officer, provided they can 
read and write fairly well, and are considered otherwise fit for 
advancement. 


WIRELESS telegraph stations in China, according to 
the Far Eastern Review, are to be erected in the interior for the 
purpose of establishing communication between Pekin and the 
north-western portion of the empire across the Gobi Desert. Pre- 
liminary investigations of wireless i:stallations are now being 
made by the Board of Posts and Communications. 


Towarps the end of 1908 a company was formed in 
Sido Paulo, Brazil, and a factory put up for the manufacture of a 
new explosive, ‘‘ Steelite,” the secret of which product was acquired 
from the inventor, a professor of chemistry in Germany. The 
company in question, states a consular report, supplied in the 
month of November alone about 2800 kilos. of their product to the 
Sorocabana Railway Company for blasting in the construction 
works which that railway is carrying cut. 


Tue winter of 1908-9 was very long and continuous 
in the Odessa district. There were about 100 days of frost. 
Great quantities of ice were formed and many casualties resuited. 
Fields of ice were encountered as far south as Fidonisi Island. 
But, though of course impeded, the entrance to the port was 
never sealed. Indeed, since ice-breakers were brought to Odessa 
in the year 1899 the traffic has never been quite stopped. In 
former years the port used to be stopped almost every year for 
a fortnight or three weeks. 


Earty in 1908 considerable friction existed between 
the Russian black plate manufacturers in the Odessa district 
and the local tin platers, who usually imported their black 
plates from Wales. The feud came to an end during the second 
half of 1908. An anderstanding was arrived at by which the local 
tin platers agreed to take a certain portion of the Russian black 
plate manufactures. The quantity that is thus to be supplied to 
this market not being a very considerable one, it is scarcely likely 
that it will have any great effect upon the usual demand for British- 
made black plates. This trade bids fair, therefore, to remain in 
British hands for some time to come. 


REFERRING to the decision of the Government that it 
was desirable that, at any rate, the principal wireless stations for 
communication with ships should be not in private hands, but in 
the hands of the Government, Mr Buxton recently remarked that 
no licences for such stations had been given or promised for more 
than three years from the present time, and therefore in any case 
the Government would be able to take the service into its own 
hands. ‘‘ But I] think it would be desirable,” he added, ‘‘to 
anticipate that date and take over the stations at once if it is 
found possible, as I hope it may be, to make an arrangement for 
that purpose which will be acceptable to those concerned.” 


ParTICULARS were recently published of a remarkable 
gun-laying test of the King Alfred, flagship of Admiral Sir 
Hedworth Lambton, on the China station, by which a new world’s 
record is believed to have been established. The figures regard- 
ing the test, which were transmitted by cablegram from Wei-hai- 
Wei, read as follows :—King Alfred’s gunlayer test is found to be 
a world’s record : Two 9.2 guns, 19 rounds, 14 hits ; sixteen 6in. 
guns, 153 rounds, 10.95 hits per gun per minute ; best guns, 6in., 
Gunner Scutchings, 12 rounds 11 hits; 12-pounder guns, Able 
Seaman Salwey, 17 rounds, 14 hits. The King Alfred has been a 
splendid gunnery ship during her term of service as flagship on the 
China station. 

Tue deepening of the Kertch- Yemkale channel, states 
aconsular report dealing with the trade of Odessa, has now been 
achieved, and last October the entire channel, from the Black Sea 
to the Sea of Azov, was surveyed by a commission appointed by 
the Imperial Russian Government, and the minimum depth of 
water was then officially announced to be 24ft.; sufficient for the 
steamers usually engaged in the Sea of Azov trade to cross the 
Kertch bar and proceed direct to the Black Sea with a full cargo 
without lightening. This channel is said to have been dredged to 
a depth of 26ft., but there is no guarantee that such depth is either 
uniform or permanent, and it would appear highly imprudent to 
reckon on there being more water than the depth officially 
announced. 


Tue intention of the City Corporation further to 
improve the lighting of the streets under its control and to adopt 
gas as preferable to electricity does not please the electric lighting 
companies. The latter deny that gas is cheaper than electricity, 
as stated in the report of the Streets Committee, and they have 
offered to do the whole of the street lighting in the City at 
£17 10s. per lamp, as against £26 now being paid. The inverted 
gas burner which is proposed to be used by the Corporation has a 
candle-power of 15C0, and costs £16 10s. per lamp per annum, 
while the electric flame arc lamp which the Electric Light Com- 
pany offers at £17 10s. has a candle-power of 2000. Fleet-street 
is at. present lighted. by. gas burners at £16 10s. per lamp, 
and the Electric Company offers to give more illumination with 
eleven lamps centrally hung, each to cost £17 10s. 


Tue Manchester Paving and Highways Committee, in 
their annual report, refer to an experiment they are making in 
some of the streets of the more thickly populated parts of the city. 
In certain streets in Ancoats, for example, the sett paving has been 
removed, and the carriage-ways reformed and paved with granited 
rock asphalt laid on aconcrete foundation. This gives a smooth 
and unbroken surface, from which liquids fall away at once to the 
gullies, and enable the pavements to be more easily swept, and 
kept clean and sanitary. It is hoped that this type of carriage- 
way pavement will be successfnl and suitable for the class of street 
in which it has been laid, and, if found so, further streets will 
probably be dealt with in a similar manner in the future. Then, 
with the increased use of motor vehicles, and the consequent 
heavier loads carried and at higher speeds, stronger pavements 
have become necessary, and, in consequence, during the year 
granite setts have been substituted for grit setts, &c., in fourteen 
streets. 

A PAPER was recently read before the American Insti- 
tute of Electrical Engineers by Mr. J. B. Taylor which dealt with 
‘Even Harmonics in Alternating-current Circuits.” It is 
customary to assume that the electromotive force wave shapes of 
commercial generators do not contain even harmonics. If both the 
winding and the north and south poles are asymmetrical, even har- 
monics appear. In three-phase transmission also, when the neutral 
points of the transformers at both the generating and distributing 
stations are earthed, leakage direct-current may flow through the 
windings, and so, the magnetic field being asymmetrical, even 
harmonics are produced. The author’s oscillograph records of the 
magnetising currents in transformers when affected by direct 
current show that a pronounced second harmonic is often pro- 
duced. When a rotary converter is connected with a direct- 
current three-wire system of supply, the magnetic field is 
asymmetrical, and even harmonics appear in the wave shapes of 
currents and electromotive forces. The author has previously 
suggested the use of counter-electromotive force cells—similar to 
storage batteries with plates unformed—in order to check leakage 
direct currents. 
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REPLIES. 


W. B. (Barnstable).—The matter is entirely a question of the power 
applied to the pump. To lift water 12ft. requires three times as much 
power as is necessary to lift the same volume 4ft. For a given power 
therefore you will only get a third as much water from a depth of 12ft. 
as you will from a depth cf 4ft., providing the delivery is at the pun:p 
and not above it. If the lift above the pump is heavy the disparity is, 
of course, not so great. 








MEETINGS NEXT WEEK. 





Tue Raitway Civs.—Thursday, August 12th. Visit Croft Granite 
Quarry and Works. Leave Leicester, Midland station, by 2.10 p.m. train 
for Croft. 
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The Scottish Coal Dispute. 


It is with gratification that we chronicle the 
settlement of the Scottish coal dispute on one of 
the lines we ventured to suggest a fortnight ago— 
namely, the concession by the coalowners of the 6s. 
a day minimum on condition that they were to retain 
a larger share of the advances in price beyond the 
“basis” than hitherto. The miners are to have 
higher wages during times of depression, and the 
owners higher profits in time of prosperity. The 
Scottish Coal Trade Conciliation Board is renewed 
for three years, the minimum wage is raised from 
5s. 6d. per day to 6s., and the sliding scale is to be 
recast so that the miners will have a lesser, and 
the owners a greater, share in the price advances 
above 7s. 5.45d. per ton than has been the case 
under the old agreement. The readjustment of the 
sliding scale may possibly provide matter for difficult 
and delicate negotiation, for it is laid down in the 
terms of settlement that in the fixing of the new 
“basis price” and “ steps,” or compartments, by 
which rises and falls of wages are to be measured, 
“consideration is to be given to the effect which 
the granting of an increased minimum wage would 
have on the relation between prices and wages, 
and also any other new circumstances bearing on 
increased or decreased costs since the agreement of 
1904 was entered into, which the arbiter considers 
relevant.” With the dispute verging upon open 
conflict, a looseness in the drafting of agreement is 
not to be wondered at. We merely point to 
the fact in order to indicate the possibilities of 
debate, if not dispute, over the readjustment of the 
sliding scale. It is also provided that the neutral 
chairman, in giving his decision as to alterations in 
the rate of wages, ‘shall take into account the 
state and prospects of trade.”” In view of what the 
Eight Hours Act may mean in shape of “ new cir- 
cumstances bearing on... costs... since... 
1904,” and the difficulty of accurately gauging 
trade ‘* prospects,” coupled with the firm resolution 
of the miners that neither the laws of trade nor 
the laws of the State shall impose any loss or dis- 
advantage upon them, it is quite conceivable that 
we have not yet heard the last of the Scottish coal 
dispute. 

For the moment, however, a great national strike 
has been averted, and for this happy issue the 
nation’s thanks are due to the coalowners, who 
have displayed not merely a conciliatory but a 
positively generous spirit. The Scottish coal- 
owners have granted concession where no conces- 
sion was due. They have saved our industries 
from dislocation at their own immediate expense at 
a@ point where they would have been absolutely 
justified in yielding nothing, and their action is in 
marked contrast to the utter disregard of the 
commonweal evidenced by the Miners’ Union. 
On every point of fact connected with this dispute 
the masters were entitled to refuse concession ; 
therefore, while we rejoice in the settlement, it is 
with small satisfaction that we view the spectacle 
of a labour union dishonouring its pledge, entering 
a dispute in which its case is so poor that it would 
not stand the test of arbitration, and then under 
threat of inflicting intense suffering upon the 
nation, winning its demand. This is the triumph 





of might over right, and it is time we pondered 
seriously the issues involved. We have been 
brought to the verge of a large industrial war over 
a small local matter. We have had glaringly dis- 
played the power and the readiness of an organised 
faction to put the whole community to unlimited 
loss and annoyance. The situation is intolerable, 
and the community .must take measures to 
diminish, if not banish, the dangers of the position. 
We have already travelled a long way on the 
road of State interference and control, and it is 
worth considering whether we should not go a step 
further and make industrial arbitration compulsory. 
At any rate, we might follow the Canadian example 
in requiring employers and workmen to confer 
together and publish the particulars of their disputes 
before any strike or lock-out can be proclaimed. In 
our present complex commercial system the em- 
ployers and workmen immediately concerned in a 
labour dispute are not the only persons who have a 
stake in the matter. It is time the public interest 
was considered. As the State is making itself more 
and more responsible for the welfare of labour— 
free education in youth, restricted hours in man- 
hood, and pensions in old age—then the State must 
attend to the duties of labour. 


The Steam Consumption of Turbines. 


THE veil of mystery which has surrounded the 
design of steam turbines is gradually being lifted. 
At intervals papers are read before the various 
learned societies which throw more light upon this 
subject. One of the most recent of these contri- 
butions is entitled “A Method of Determining 
Pressures for Steam Turbines,” and was read before 
the Society of Naval Architects and Marine Engi- 
neers in America by Professor C. H. Peabody. In 
this paper the author describes a method of 
equalising the adiabatic heat fall in different stages 
of aturbine. He applies this method in the first 
instance to a two-stage and then to a six-stage 
Curtis turbine. The object in view is to have the 
same velocity in the nozzles of all the stages. 
Merely dividing the adiabatic heat fall between admis- 
sion and exhaust into equal parts does not give true 
results, for the simple reason that some of the heat 
not converted into work in one stage is utilised in 
subsequent stages. The error, however, is only in 
the neighbourhood of 3 percent. There is no great 
difficulty in correcting this error by a method of 
trial and error, but Professor Peabody has devised 
an ingenious albeit rather cumbersome scientific 
method of arriving at the desired result. His 
method is apparently more direct than the method 
usually employed, but it involves much recourse to 
steam tables, not to mention the interpolation of 
numerous entropies. We think the designer will 
prefer the simpler and in reality more expeditious 
method of trial and error. 

There is, however, an extremely simple graphic 
method of arriving at the desired result by using 
Mollier’s well-known Heat Entropy chart. It so 
happens that on this chart the condition line of the 
steam as it passes through the turbine from stage 
to stage is represented by a curve so flat that for 
all practical purposes it may be taken as a straight 
line, and this curve can be laid down as soon as 
the stage efficiency ratio has been determined. 
The points of equal adiabatic heat fall for each 
stage are almost equidistant on this condition line, 
and the small correction necessary can be effected 
by inspection. We have calculated Professor 
Peabody’s six-stage example by this method, and 
have arrived at a somewhat more accurate dis- 
tribution of the heat fall than he has. The opera- 
tion took something under fifteen minutes, whereas 
the Professor’s method could hardly be computed 
under an hour. Further, the Mollier chart method 
can be applied with equal ease when the admission 
steam is superheated, whereas Professor Peabody 
only shows how his method can be applied with 
satu:ated steam, and it is difficult to see how it 
would would work with superheated steam. It is 
to be noted that Professor Peabody, in working out 
his numerical example, assumes an efficiency ratio 
of 65 per cent., which, incidentally, he terms the 
“overall internal heat factor.” He also dis- 
criminates between the efficiency ratio of each stage 
and the overall efficiency ratio of theturbine, and seems 
to think that this distinction is new. In this, how- 
ever, he is in error, as the distinction is well known, 
at any rate on this side of the Atlantic. It is 
further to be observed that the 65 per cent. 
efficiency ratio which he takes is determined by 
comparing the assumed economy of a turbine with 
the corresponding Rankine engine. 

This leads us to point out the considerable differ- 
ence which lies between the predetermination of 
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the steam consumption of a reciprocating engine 
and that ofaturbine. In the case of the former the 
losses are deemed to consist principally of leakages 
and condensation, which is partially recovered by re- 
evaporation; but, unfortunately, these losses are so 
intermixed that it has so far been impossible to 
disentangle them. We need not elaborate this 
point, as it is well known to’engineers, and has been 
referred to on many occasions in these columns. 
In the case of the steam turbine, however, the 
various losses, which are principally leakage 
and steam friction, can be measured separately 
by suitably devised experiments. This has 
already been done to a certain extent, and 
formule by which these losses may be estimated 
have been established by Stodola and others. 
Undoubtedly, also, the various turbine manufac- 
turers have data of their own which they do not 
make public. It is therefore possible in the case 
of a steam turbine to estimate the losses with con- 
siderable accuracy, and then by comparison with 
the corresponding Rankine engine the steam 
economy can be readily obtained. The experi- 
ments to determine the losses in a steam turbine 
are still, however, somewhat meagre, and it would 
be of great advantage if an exhaustive series of 
such experiments could be made. Would it not be 
possible for our technical colleges to collaborate in 
this matter, each undertaking a definite portion of 
a well-considered scheme of investigation ? 


Flexible Crank Axles. 


THE crank axle is the weakest member of the 
machinery of a locomotive, in the sense that it is 
that part most liable to fracture. It has been said 
that if only the fire-box would last as long as the 
engines the life of a locomotive would be weari- 
somely prolonged. The crank shaft is the exception 
to the general rule, and this is one reason why the 
outside cylinder is popular. The crank axle usually 
breaks somewhere about the webs. The pins 
separate from them, or they break away from the 
body of the axle, or the webs will break straight 
across. To guard against this it is a usual practice 
to shrink steel hoops round them. There is a very 
old fable about the oak and the reed. Ina storm 
the oak was torn up by the roots, and, dying, it 
asked the reed how it had escaped. “ By bending 
to the storm,” was the answer. This principle has 
been invoked over and over again in the case of 
crank axles, and various methods of imparting 
elasticity have been tried, always with a certain 
amount of success. The simplest plan is to make 
the crank webs thin. But if they are thinned 
sufficiently they are apt to give way in the plane of 
rotation instead of transversely. Mr. Thomas 
Worsdell, of the North-Eastern, therefore patented 
a crank axle with circular disc webs, which can be 
made quite thin, and have nevertheless enough 
metal in them for strength. The well-known oval 
crank cheek effects the same purpose, but not so 
efficiently. 

Recently in France a new flexible crank axle has 
been tried apparently with great success, and has 
been made the subject of a report prepared by M. 
Ed. Sauvage for the Comite des Arts Mécaniques. 
The report is based on the proj;.sals of M. Charles 
Fremont, who has submitted to La Société 
d’Encouragement particulars and specimens of his 
invention. Several crank shafts were sent for ex- 
amination, both of the ordinary four-web and the 
French two-web or “Z” type. They had cracks 
occurring for the most part at the junction of the 
crank pin with the web, or the junction of the last 
with the main body of the axle. M. Sauvage ex- 
plains that failure is almost invariably gradual; a 
minute crack starts, and extends by degrees under 
the influence of the longitudinal shocks to which 
the axle is exposed by the impact of the flange 
against the inside of the rail, and particularly by 
the striking of the inside of the tire against guard 
rails at crossings. The cracks manifest themselves 
after variable terms of service. They are always 
small at first, and go on spreading. Superficial at 
the onset, they gradually become deeper; but how 
deep there is no means of knowing until the axle 
breaks. After a time the axles have to be with- 
drawn from service. M. Sauvage is positive that 
the failures are always due to end-long shocks or 
stresses acting “ perpendicularly to the line of road.” 
M. Fremont argues that when a portion of a 
machine receives a shock the work corresponding 
should be absorbed by the elastic deformations 
of the piece, otherwise permanent set will be 
imparted. But the longitudinal stresses to which a 
crank axle body is exposed cannot produce elastic 
or any other deformation. The crank cheeks again 
are very stiff; and the result is that the mischief is 





concentrated about the angles where the cylindrical 
portions are united to the web. To get over this 
M. Fremont uses broad webs thinned away in the 
middle of their length. Furthermore, a large 
aperture is made in the centre of the web, which, 
while retaining to the full its power to resist the 
torsional effort of the piston, becomes so far 
weakened as regards transverse shocks that it can 
freely respond to them. With the Worsdell circular 
web he attains the result by making a large aperture, 
resembling in form a dumb bell in section in the 
web, which otherwise remains unaltered, being 
fitted with a hoop shrunk on in the normal way. 

The position of M. Sauvage as assistant 
mechanical engineer-in-chief of the Western Rail- 
way of France imparts weight to his utterances. 
He is altogether in favour of combating, by impart- 
ing elasticity, the stresses which break crank axles, 
holding that to attempt to fight them by brute 
strength must lead to disaster in the long run. 
Also he holds that M. Fremont appears to have hit 
on a very satisfactory solution of this difficulty, 
even going so far as to say that axles which are 
already slightly cracked, may be continued in use if 
the crank webs are bored and slotted out as pro- 
posed. It is unnecessary to remove the wheels, 
and the cost, everything included, is given by 
M. Sauvage as only 87f., or say, £3 103.; quite 
insignificant when compared with the value of the 
further service which can be had from the axle. It 
seems that on the Southern Railway of France five 
cracked axles have been thus keptin service. These 
engines had run distances varying from 106,000 to 
212,600 miles from the time they were put to work 
until the cracks were discovered. Subsequently they 
ran further distances varying from about 32,000 to 
81,000 miles. The webs were then ‘ modified,” 
and since they have run from 90,000 to 114,000 
miles up to the 31st of March last. An interesting 
fact about the first of these axles is that it showed 
when the web was bored out the existence of an 
old crack. Careful examination has proved that 
since the operation there has been no extension of 
this fissure. Four new crank axles made on this 
system have already run large mileages—125,400 
in one case—the most careful examination failing to 
discover any symptoms of cracking. M. Sauvage’s 
final conclusion is that M. Fremont’s system is 
logical. It augments the life of crank axles, and 
improves all the conditions of their service. 

There is, we think, very little to criticise in this 
report. No one, so far as we are aware, disputes 
the vital importance of imparting elasticity to a 
crank axle. The question for solution is the best 
method of doing it. In effect the removal of a 
large part of each web seems to be much the same 
thing as boring out crank pins and crank shafts in 
marine work. We are not aware of any instance in 
which the crank pin of locomotives have been bored 
out. The stressesare quite different in many respects 
from that to which a marine crank shaft may be 
subjected. Many locomotive engineers hold that if 
only the steel is really good, nothing more is needed 
than the normal hooped web. This is, we think, a 
mistake. In large modern engines it has been found 
almost indispensable to fit a central bearing to take 
fore-and-aft stresses. But this can only partially 
deal with the shocks, which M. Fremont eludes. 
Mr. Ivatt, of the Great Northern, is now exhibiting 
at the “ White City ” a very novel crank axle, which 
we illustrate on another page. 

M. Sauvage does not say whether the engines 
running with cracked axles are goods or passenger 
locomotives. In either case a notable divergence from 
English practice is manifest. We do not think it 
would be easy to find a locomotive superintendent in 
this country who would take the responsibility of 
keeping in service a cracked crank axle. He would 
get little mercy from a Board of Trade Inspector if an 
accident took place. We may, however, profit by 
amiable indiscretions of our neighbours, and 
gather increased confidence in the Fremont system 
from the fact that it will keep even cracked axles 
going for an apparently indefinite period. 








LITERATURE. 


The Adventures of a Civil Engineer: Fifty Years on Five 
Continents. By C. O. Burge, M. Inst. C.E. London: 
Alston Rivers, Limited. 1909. 

Tuts is the holiday season. Engineers are like other 
men. They usually read at least a little while they are 
resting, and this is just the book for them. We have the 
interesting reminiscences of a professional man, told in 
a most delightful way. Mr. Burge is an Irishman, full 
of humour, abounding in good stories. Even when these 
are old his method of telling them gives them a new 
charm. The book is full of suggestions. To the young 
engineer of the moment it should be full of interest, if he 
cares, as he ought to care, to hear something of the things 
men of the last generation did, and how they did them. 








Mr. Burge begins by pointing out that the life of a rail. 
way engineer, most of whose career has been spent in the 
wilds, naturally presents a series of incidents largely of 
an adventurous character. “The big-game slayer 
generally confines himself to his one exciting subject, but 
the railway engineer has to make the best of an ordinary 
life in the wild jungle, veldt, or lonely bush, making 
things comfortable by the construction of railways for 
the people who follow him, which done, duty calls him 
still further into earth’s wildernesses to repeat the 
process.” He sketches life in Dublin in the middle of the 
last century. His innate spirit of fun crops up in every page, 
Speaking of the early railway days, when all trains stopped 
atevery station, he goeson to write about the first expresses, 
‘“* When the more modern system was introduced, and an 
express train at Broadstone Terminus, Dublin, was about 
to be started, a porter came along the platform shouting 
in stentorian accents, ‘ This train stops nowhere.’” And 
again, speaking of the extreme slowness of trains, “A 
friend of a director, remarking that a line was the first 
one built, the latter replied, ‘ Well, no, it was one of the 
early ones, but not the first.’ ‘But I can prove it; your 
trains are mentioned in the first chapter of Genesis, 
where it is stated that God made everything that 
creepeth upon the earth.” We must content ourselves 
with one more of Mr. Burge’s railway annecdotes. An 
Irishman who was hurt in a collision “claimed and got 
compensation not only for himself but his wife, who had 
not been injured by the accident. ‘An’ how did ye 
manage it? said a friend. ‘Shure an’ hadn’t I the 
prisence of mind to fetch her one in the head before they 
dhragged us out.’” 

Up to 1866 Mr. Burge was employed on railway work 
in the Isle of Man and various other places at home. 
Then he went to Madras, and the story he has to tell of 
an engineer’s life in India in these days is well worth 
reading. We commend in particular, however, the 
account of the way in which he got the best of several 
opportunities going. There were several berths to be 
filled up on the Madras Railway. He asked at the 
London oftice by what mail steamer he ought to start, 
and was told that either the next or the one after would 
do. So he secured a passage in the first boat, arrived at 
Madras a fortnight before the other engineers, and was 
at once appointed to the entire charge of the only 
railway construction division then vacant, the filling of 
which was a matter of urgency. “The rest, most of 
them just as experienced and well qualified as I, but 
coming later on the scene, became only assistants to 
others in my position, and in consequence they were 
left years behind me in subsequent promotion, owing not 
so much to absence of qualifications as to want of oppor. 
tunities of showing them.” Mr. Burge does not mention 
what ought indeed to be an obvious deduction. A young 
man, prompt and zealous enough to lose not a day in 
going to India, possessed qualifications of a very 
valuable kind. Indeed, we find cropping out continuously 
evidence that our author was peculiarly fitted to make 
himself useful in the fullest degree to all whom he 
served. He seems to have been blest with an indomitable 
tendency to make the best of everything, to take life by 
the smooth handle, and to get his work done under all 
manner of difficulties. He never seems to have 
missed the humorous side of life. This, for example, is 
what he says about English navvies in India. 

‘* When railways were first introduced into India the English con 
tractor thought that English navvies were essential to construction, 
and they were accordingly imported, but it was soon found that 
the climate was unsuitable for European manual work, and though 
the native could not rival the white man in the amount of work 
done, his wages were small enough to overbalance this, and so 
white labour ceased. The English railway navvy of the mid- 
Victorian period belongs to an extinct species. He was very 
different from the labourers of the present day, when railway con- 
struction has practically ceased at home, and machinery has so 
largely supplanted manual effort. He had the thewsand sinews 
of a prize-fighter, and an enormous capacity for work, and, unfor- 
tunately, at timesfordrink. I suppose it was the latter propensity 
which led to an order by the Madras Government censuring some 
of the navvies for seizing and carrying off some native policemen 
whose sense of duty led them to interfere ina drunken row. It 
was before my time, and it was said that each navvy took two con- 
stables, one under each arm, and chucked them outside the railway 
fence.” 

Leaving India, Mr. Burge obtained work in South 
Africa. It is impossible to begin this section and put 
down the book before it is finished. He must be a dull 
dog indeed who will not find his reward. He used his 
eyes to some purpose, and we commend his views as to 
the characteristics of various native people to the con- 
sideration of those who form opinions at home based on 
them. “The Kaffir has a splendid physique; but he is 
not only born but lives and dies tired.” On the whole, 
however, he has a fairly high opinion of foreign labour. 
But we must hasten on. 

Possibly no chapter ia the book will interest cngineers 
more than the story of the construction of the great 
Hawkesbury Bridge, New South Wales, in which Mr. 
Burge took an active part as resident engineer in charge. 
The work was carried out by American contractors, and 
involved a great number ofexciting incidents. He speaks 
in high terms of American engineers. ‘“ I have had many 
dealings with English, Indian, French, Spanish and 
American civil engineers, and for infinite resource in 
emergencies, for boldness of conception, for grasping 
successfully the skirts of happy chance, the latter seem 
to me to stand unrivalled.” 

The latter pages of the book are as interesting as 
shrewd, as full of humour as the first. The last para- 
graph must be our last quotation. Speaking of the 
numerous colleagues with whom he has worked, our 
author says:—‘ Many have I found highly capable, many 
hard workers, some of them mathematical geniuses, 
several of infinite courage and resource, some ignorant, 
some lazy, a few drunkards, others crotchety and difficult 
to deal with, but not one have I met with who was 
dishonourable or corrupt.” 

The volume is illustrated by eight extremely good 
reproductions of excellent photographs. The printing 
and paper leave nothing to be desired. 
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ACCIDENT TO NECAXA DAM NO. 2. 
No. II.* 


Arter the break, it was found, by examining the sides of 
the emptied clay puddle core, that there remained cling- 
ing to these sides a very considerable thickness of between 
2m. to 5 m. of clay, which had parted from its surplus 
water by drainage into the adjacent rocky embankment, 
or into the tepetate of the hill-sides, and had become 
solid, stable, and firm, just as it was expected it would 
have become. On the Ist June a test pit was sunk in 
the lower toe embankment with a bight, where the 
1310 contour was furthest from the centre line, the 
idea being to find out what the material was like in that 

sition. This pit went down to 2.40 m., through 
stiff yellow clay in very firm condition, containing particles 
of gravel in places. From the bottom of this pit a sound- 
ing rod was churned down to a further depth of 
2.30m. by eight men, passing through practically the 
same Class of material. At elevation 1305.30 they 
stopped, as they could get no further. It was considered 
that nothing could be more satisfactory than this test ; 
in fact the entire down-stream toe was built up at all 
times under more favourable conditions, with a broader 
crest and greater super-elevation above the pond than the 
up-stream toe dyke. This was due to the dam being so 
placed that it lapped over the face of the hills on each 
side, in order that the latter could be covered with a 
blanket of clay to prevent leakage from the reservoir 
through the tepetate. This made the up-stream toe 
much longer than the down-stream toe, and consequently 
it required much longer flumes to carry materials. In 
order to make the progress of the up-stream toe keep 
pace with the other, the crest was always made narrower 
than the broad top of the down-stream toe, although, 
theoretically, it should have been wider. To increase the 
pace on this slower side of the dam it was finally resolved 
to go to the south side and begin sluicing from the clay 


the "consequent emptying of the reservoir, for had the 
reservoir been half full, as it would have been under 
normal conditions, the pressure on the up-stream slope, 
in combination with the weight of the stone itself in that 
slope, would have counteracted the hydrostatic pressure 
of the summit pond, and the equilibrium of the mass 
would not have been disturbed. Once the pond on top 
was replaced with earth or rock, the drainage of the core 
would have proceeded more rapidly, and the mass have 
become solidified within a few months thereafter. 

(2) The peculiar quality of the clay, which did not 
harden in the centre, although making both side embank- 
ments impervious to water. In this respect it differed 
from other clays that have been used for this type of dam 
elsewhere. 

(8) The narrow crest width of the up-stream rock-filling, 
due to the greater length of that side, and the constant 
difficulty of keeping the fiumes built sufficiently in 
advance of the work. 

(4) The use of tepetate having a specific gravity of 
1.75 to 1.80, for the up-stream rock-fill in place of lime- 
stone with a specific gravity of 3.0t0 3.4. This com- 
bined with the particularly narrow crest width which 
existed at the time of the break of March 2nd, 1908, where 
much clay must have been deposited dangerously near 
the edge, and directly in line of the final break, might 
have been the most important of all the contributory 
causes. 

Having shown the result of the accident, it will be of 
interest to point out the remedy suggested, which 
was arrived at after a long conference between all the 
engineers employed upon the Necaxa dam :— 

(1) That the up-stream toe wall should be replaced 
where broken by an embankment of limestone sluiced 
in place, using materials of all sizes, but devoid of clay, 
pe 5 that the embankment should be given an inner slope 
of one to one instead of resting upon the clay as hereto- 
fore. 
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PLAN AND SECTIONS OF NECAXA DAM No. 2 


and tepetate on that side. Mr. Schuyler declares that he 


(2) That the down-stream toe sluiced wall should be re- 


assented to this with reluctance, as he had always endea- | inforced on the inner side by limestone in place on a slope 
voured to avoid the use of tepetate or the reddish clay which | of one to one. 


goes withit, andin his original report he recommended that 
the dam should be built exclusively of limestone and the 
yellow clay which accompanies it. In all probability the 
down-stream toe owes its greater stability to the fact that 
limestone has been used in its construction exclusively to 
about elevation 1325. Having a slope of two to one, it 
was theoretically less stable than the up-stream slope 
built three to one; but the limestone weighs practically 
twice as much as the tepetate, and as the part of the up- 
stream slope where the break occurred was entirely com- 
posed of tepetate, except possibly for 3m. or 4m. in the 
bottom, it was less stable than the down-stream toe, 
although of a greater bulk as planned. Actually, there 


were narrow places in the crest of the up-stream toe, very | 


frequently due to the fact that the flumes did not always 
quite meet from each side. 

A photograph was taken in March of last year, which 
shows one of these narrow spots directly in the line of 
the 10ft. pipe, where the slide started. 
left by a narrow crest clay would be deposited outside 
the theoretical section. It was at this spot that a 
break occurred on the 2nd March, 1908, when the summit 
pond was emptied, and some 10,000 cubic metres of clay 
were washed into the reservoir. It is considered beyond 
question that this old break, combined with the fact that 
the crest of the up-stream toe was not immediately 
refilled to the full width, such as the north end possessed, 


contributed to the accident. Another centributory cause | 


may possibly have been the heavy blasting which had 
been proceeding for many months past. The explosions, 
which were very violent on occasions, might have shaken 
open a way for water to percolate from the summit pond 
oat underneath sufficiently to lubricate the mass. Mr. 
Schuyler himself does not believe in the last possibility, 
but attributes the causes of the accident to a combination 
of four principal conditions or facts, which he summarises 
as follows :— 

(1) The scarcity of water, due to the long drought and 


* No, I appeared July 30th ld 


In such a bay | 


(3) That underneath the base of the down-stream toe 
in the break all soft clay overlying the hard rocky bottom 
should be removed by sluicing with a hydraulic jet, which 
was tobe kept boring out the mud tothe bottom in advance 

| of the stone filling, so as to ensure the new embankment 
| resting on solid bottom. In the south pit some basalt 
| can be obtained, and is to be used for the south end of 
| the up-stream dyke, but tepetate is to be kept out of the 
| first construction entirely. 

(4) That the centre core between the dykes thus formed 
should be filled with a mixture of clay and limestone and 
tepetate, having just enough clay completely to fill voids 

| in the stone and to become stable and solid at once. 
| _It is believed that, constructed in this manner, the 
| dam must be safe at every stage of its progress, no matter 
| what may happen. If floods fill the reservoir to the 
| top of the 10ft. tower, they would not materially interfere 
| with the work or endanger it in any way. 
| So far as the working condition of the dam is con- 
| cerned, the down-stream toe is said to be in such a 
| satisfactory state of solidity and imperviousness as to be 
| perfectly safe against water pressure to an elevation of at 
| least 1315. If, as is expected, the clay under the up- 
| stream dyke can be removed and replaced with stone 
| within two months, it would probably no longer interfere 
| materia!ly with construction to allow the reservoir to fill 
| to 1310 level. 
| With regard to the reconstruction which is proceeding, 
| the work on the flumes required to begin depositing 
| rock shows much progress. The down-stream toe flume 
is almost ready. According to the estimates made, 
| there will be required 100,000 c.m. to build the up-stream 
| toe to the 1320 elevation, and 44,000c.m. to fil] out the 
| down-stream toe to the elevation of 1883. To reach this 
| level there will be required, according to the agreed plan, 
| a deposit of this 144,000 c.m. without holding the con- 
| tained clay. The remaining 433,000 c.m. will be chiefly 
| the clay concrete, although to build the up-stream dyke 
' above the 1320 contour will require a considerable quan- 





tity of clean rock. Thus probably half of the 577,000 
cubic metres needed to finish to the 1333 level will con- 
sist of rock with its accompanying clay wasted. This 
portion of the work will, as above indicated, occupy at 
least six months. 

The plan of building the up-stream dyke is to carry 
rock from the north pit in a flume of such height as will 
reach the south side of the break at about elevation 1315. 
As the rock drops from the flume the mud which has to 
be removed will be stirred up by a monitor directly in 
front of the dump. In this way it is expected to sluice 
away the mud, displacing it with the stone. 

The central clay core is said to be drying out rapidly 
on top where exposed, and the engineers are now sinking 
4in. pipes every 20m. to the 10ft. concrete pipe, in the 
expectation that they can drill holes through the top of 
the concrete, and thus provide drainage for the clay core 
into the large pipe. The water would then be drained 
off through the bulkhead at the shaft by opening the 4in. 
valve or removing it. Inasmuch as these holes would 
determine whether the pipe is filled with clay or water, 
they should prove of great benefit. Should the drainage 
not be accomplished in this way, the holes could still be 
used to let down dynamite to the concrete pipe and blow 
it up, thus ensuring its being filled. 

As already indicated, the accident to the Necaxa dain 
No. 2 is absolutely unparalleled and unprecedented in the 
construction of earth dams; but serious and costly as the 
occurrence has proved, it is not altogether impossible to 
take a favourable view of the occurrence, since it has 
proved a valuable experience to the engineering world. 
In fact, Mr. Schuyler in discussing the matter declares 
that the break is really “ a blessing in disguise,” coming as 
it did at a time when several other important dams were 
being constructed, and when the lesson of this experience 
was likely to prove most valuable. A great deal of 
exaggeration has been indulged in with regard to the 
amount of pecuniary loss incurred by the Mexican Light 
and Power Company, and it may be worth while, there- 
fore, to state exactly what this will be. From a careful 
estimate if may be said that the money lost will not 
exceed 1 per cent. or 2 per cent. of the total capital 
expenditure, and, therefore, must be regarded as of com- 
paratively small importance. Considering the stupendous 
character of the whole undertaking, and recollecting that 
this is the first really serious accident which has occurred 
since construction commenced, an unnecessarily gloomy 
view of the matter need not, it is thought, be taken. Apart 
from the financial loss which may, we understand, be re- 
garded as not exceeding £40,000, the result of the accident 
has been that the power plant was shut down entirely from 
the 21st May until 3 a.m. on the 26th, when it again resumed 
operations, and has so continued. The full power at the 
El Oro Mines was not resumed, however, until the 
10th July, but is now in full force. Since May 26th 
the head works at Necaxa have been entirely cleared, and 
there has siuce been no interruption whatever to the 
service. 








THE FORERUNNERS OF THE METALLIC 
FILAMENT INCANDESCENT LAMP. 
By Dr. C. RICHARD BOHM, Berlin. 


Tue power of the alkaline earths and of magnesia to 
emit an intense light when heated was already well 
known when the electric arc light came into use, and there- 
fore it was only natural that attempts should have been made 
to use those substances in the electric lighting industry. 
Early trials made with them proved temporarily successful, 
but they were superseded by the rapid development of the 
electric arc and the electric incandescent lamps. Then 
came the incandescent gas mantle, and the desire to com- 
pete with it, caused further experiments to be made with 
a view to utilise these rare earths which had proved so 
successful with gas. 

At first the oxides or salts were mixed with powdered 
carbon and ground to a paste with an organic binding 
material, viz., gum, coal-tar, molasses, kc. Out of this 
paste filaments were formed by pressing, and these, after 
being coated with carbon powder, were subjected to red 
heat. Further on, organic fibres or collodion threads 
were impregnated with solutions of suitable salts, or 
carbon filaments were used, and these were coated with 
light-emitting earths or oxides, which may be termed 
conductors of second class order, or with metals, which 
are conductors of first class order. Then a filament of 
metal was given a trial, and for this purpose the metals 
of the platinum group, which have such a high fusing 
point, naturally received the first consideration. The 
manufacture of a filament of osmium, which is so brittle, 
but has such a high fusing point, offered considerable 
difficulties. These were, however, overcome by Auer, 
who with his Osmium or Osram lamp, put a weapon into 
the hands of the electric lighting industry which first made 
it possible to compete on more equal terms with the incan- 
descent gaslight. 

Allthe proposals for manufacturing filaments for electric 
incandescent lamps out of a compound of conductors of 
first and second class order have hitherto led to no 
practical result. The reason for this is to be found in 
the effect of the high temperature in the glowing filament 
and the subsequent chemical reaction. It is now con 
sidered beyond doubt that the formation of carbides 
plays an important part in the destruction of the filaments 
of this sort. In this respect the German patent 
No. 128,925 of 1902 of Just and Falk does not help to 
overcome the difficulty, because experience has so far 
taught that filaments cannot be made from zirconium or 
its oxide without organic binding material. The same 
may be said of the German patent of Kellner (No. 
138,468), according to which the mantles are to consist of 
thorium or titanium, intermixed with their oxides. 

In choosing a filament of carbon or metal in combina- 
tion with conductors of first and second class order, it 
must be remembered that the outside coating of oxide 
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will have a section five or six times as large as that of 
the core. In order to create the heat for making the 
filament glow, a current of such strength has to be carried 
by the core that it would also be volatilised. The alterna- 
tive way is to coat a core composed of conductors of second 
class order with a conductor of first class order. Such a 
proposal is to be found in the classical patent of Jabloch- 
koft and in an English patent. 

By using mixtures of two or three oxides instead of 
magnesia or zirconia (with yttrium oxide for instauce), 
Nernst filaments were obtained; these require heating 
mechanisms. Scharf wanted to avoid this drawback by 
a combination of oxides and metals, an idea which is 
again met with in the German patent 128,925. Accord- 
ing to this patent the filament is composed of a metal 
(Zr) and an oxide (Zr Oz). If we consider all oxides as 
conductors of second class order, then Bolton’s idea is 
more to the point, as he proposes in the German patent 
No. 161,081 that the lower oxide of tantalum, which is to 
earry the electric current, shall be mixed with the non- 
conducting oxide of zirconium (Zr Oz), then turned into 
a thread, which is to be heated by the electric current in 
the usual way. By this process the oxide of tantalum is 
reduced to the metallic state, whereas the zirconium oxide 
is left unaltered, but in a very fine state of sub-division. 
This circumstance should prove a matter of great import- 
ance in the manufacture of filaments from conductors of 
the first and second class order, as it has been ascertained 
that the original materials must be in a state of the finest 
possible division, and this condition can ordinarily 
only be attained with the greatest difficulty. It is a well- 
known fact that it is almost impossible to mix the more or 
less ductile metals intimately with oxides. Although the 
idea of Bolton was perfectly correct, he was foiled 
through the great affinity of tantalum metal for hydrogen, 
and therefore it was impossible to manufacture useful 
filaments according to his German patent No. 161,081. 
The metal wolfram or tungsten does not offer the same 
drawback, because a compound of tungstic acid with con- 
ductors of the second class can be heated in a current of 
hydrogen to the point of the reduction to the metal, and 
thus the desired fine division of conductors of first and 
second class order may be obtained. According to a 
later patent, specified quantities of Th O. and Zr O. mixed 
with tungstic acid are fused together in an iridium crucible 
by means of an oxyhydrogen blow-pipe, and the highly re- 
fractory tungsten compounds are then pulverised. If this 
product is then heated in a current of hydrogen, a com- 
bination of conductors of first and second class order in 
the finest division will be the result. If anyone did 
succeed in manufacturing filaments composed of metals 
and oxides of metals in a fine state of division, it could 
be said that the heater and filament of the Nernst lamp had 
been united in one single thread. It can be gathered from 
the German patent 187,083 that the latest endeavours are 
being directed towards this end, as according to this 
patent the conductor of first class order consists of 
metallic tungsten, or a tungsten alloy, whereas the rare 
earths (Zr O.) and ytterit earths are selected for conductors 
of the second order. 

At present no satisfactory way of doing away with the 
organic binding material appears to have been discovered, 
and as the rare earths easily unite with carbon, the re- 
sulting filaments must contain carbide. It may be men- 
tioned that Léon de Somzée of Brussels, protected in 1899 
a filament made of silicon to which he added some rare 
earths (oxides) for the purpose of increasing the emission 
of light. 

Tungsten carbide, which is formed intermittently, is 
decomposed at the temperature of the glowing filament, 
so that metallic tungsten is left, and the carbon is, as 
we may say, distilled out of it. This peculiarity and the 
slight affinity of tungsten for hydrogen have led to the 
important position which tungsten now holds in the 
metallic filament lamp industry. Molybdenum, which is 
closely related to tungsten, cannot by itself be made to 
yield threads, but it has a favourable influence if it is 
added in small proportions to tungsten. Titanium, which 
has often been recommended for such purposes, is sure 
to become of importance in the industry, but the same 
cannot be said of silicon, which, of late, American in- 
ventors have recommended. 








JOINT ENGINEERING MEETING IN GLASGOW. 





A JorntT meeting of the Institution of Engineers and 
Shipbuilders in Scotlard and the North-East Coast 
Institution of Engineers and Shipbuilders was held in 
Glasgow during this week on the 4th, 5th, and 6th inst. 
The mornings of the 4th and 5th inst. were devoted to 
the reading and discussion of papers and the afternoons 
to visits, the whole of the Friday being taken up with 
a pleasure excursion on the Firth of Clyde. 

The papers read were as follows:—‘“A Slight Sketch 
on the History of Propellants,” by Sir Andrew Noble, 
K.C.B., F.R.S.; “ Notes on the Trials and Performances 
of the ss. Otaki, Fitted with 1 Combination of Recipro- 
cating and Turbine Machinery,’ by Engineer-Com- 
mander W. McK. Wisnom, R.N.; “Sixty Years of 
Merchant Shipbuilding on the North-East Coast,” by 
Dr. G. B. Hunter and Mr. E. W. De Rusett; and “ Fifty 
Years of Warship Building on the Clyde,” by Professor 
J. H. Biles. We defer our account of the meeting until 
our next issue. 








THE LIFE-SAVING STEAMSHIP SNOHOMISH. 





THE North Pacific Coast of the United States is a 
dangerous neighbourhood for skipping, owing to the rocky 
character of the coast line, the absence of harbours or places 
of refuge, the heavy storms, and the frequent fogs, especially 
during the winter.. As a result of numerous accidents to 
vessels in the coasting and Alaska service, and especially the 





wreck of the steamship Valencia on Vancouver Island—with 
the loss of over one hundred lives—in 1906, the United States 
Government have had a steamer built specially to patrol 
these dangerous waters, to help ships in distress, and to 
rescue persons shipwrecked or castaway. 

The life-saving steamer Snohomish was built on the 
Atlantic Coast by the Pusey and Jones Company, of 
Wilmington, and after a voyage round the Horn arrived at 
its station in April. From the view in the accompanying 
illustration it will be seen that it resembles a large sea-going 
tugboat, but it is exceptionally strongly built, and has 
special equipment for its peculiar service. Those experienced 
in the navigation of the North Pacific have some criticisms 
of the design which will be mentioned later. The vessel is 
152ft. long overall ; 140ft. long between perpendiculars, 29ft. 
moulded beam, 17ft. deep from base line amidships. The 
displacement is 795 tons on a mean draught of 12ft. 44in., 
with 125 tons of coal and 11,000 gallons of water on 
board. At the designed speed of 12 knots she can steam 
25 knots per ton of coal, giving a steaming capacity of 3000 
knots with her bunker capacity.. This might be necessary 
when cruising in search of any missing vessel. The maximum 
speed is between 14 and 15 knots. 

The hull is built of open-hearth mild steel, and has an 
inner bottom at the boiler space. The double bottom forms 
a water tank, and provides safety in case of grounding. The 
hull is well divided into water-tight compartments, 
deck is of teak, instead of pine, as the climate is very wet 
during the winter. The upper deck extends. from bow to 
stern, and is entirely enclosed by steel bulwarks. Above this 
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position, the arm revolving so as to lower a boat clear of the 
steamer on either side. 

The anchors and ground tackle of a steamer of this clagg 
are of vital importance, and Mr. Moran, a shipbuilder of 
experience on the Pacific Coast, recommended that this 
equipment should be such as to hold in the roughest weather, 
For this purpose he proposed to use steel wire cables instead 
of chain cables. When the anchors were housed home the 
cables would be detached and stored in a tank surrounding 
the winding drum, submerged in lime water to prevent cor. 
rosion. This, of course, would require windlass gear of a 
special kind. The anchors would be so arranged that they 
could be let go or housed home in hawse pipes, so as not to 
require the crew to go to an exposed part of the forward deck, 








NEW DEEP WATER QUAY AT HAVRE. 





THE President of the French Republic formally opened the 
new deep water quay at Havre on July 17th, when tke 
ceremonies were attended by several members of the late 
Frencb Government and French and British naval officers, 
We described this work in our issues of May 29th and 
June 5th, 1908, at which time it was anticipated that the 


The | quay would be opened for traffic at the end of last year, 


Unforeseen difficulties, however, delayed the completion of 
the works, and although the deep water quay itself was 
finished some months ago, the clearing of the old harbour 




















THE LIFE-SAVING STEAMSHIP SNOHOMISH 


rises the teel deck-house—narrower than the hull—in which 
are the crew's quarters, &c. The officers’ quarters are in an 
upper deck-house immediately bekind the wheel-bouse. There 
are two pole masts, and the foremast carries a signal yard. 
There is a single screw, driven by a triple-expansion engine 
of 1200 horse-power. The screw is of manganese bronze, with 
adjustable pitch ; it has a diameter of 11ft. and a mean pitch of 
114ft. The cylinders are 18in., 29in., and 47in. diameter, 
with a stroke of 30in. Steam is supplied by one Scotch 
marine boiler and one Babcock and Wilcox water-tube boiler, 
The vessel will spend much of its time at anchor, but the 
water-tube boiler will be kept primed and ready for firing at 


any time, while the Scotch boiler will be kept under a banked | 


fire. It is a troublesome matter to keep banked fires under 
water-tube boilers, and a slow matter to raise steam in a 
Scotch boiler. But with this arrangement, the Scotch boiler 
will always be in service, while the water-tube boiler can be 
fired up and set its full steam pressure in about half an hour, 
while the vessel is under way. 

The Scotch boiler is 13ft. 6in. diameter, 10ft. 3in. long, 
with three 40in. furnaces. It has 60 square feet of grate and 
1803 square feet of heating surface, and carries 180 lb. 
pressure. The water-tube boiler is 10ft. 4in. long, 12ft. Yin. 
wide, and 15ft. high, with tubes 9ft. long. 


180 lb. pressure. The main condenser has 1650 square feet 
of cooling surface, the feed-water heater has 120 square feet, 
and there is a distilling apparatus with a capacity of 1700 
gallons in twenty-four hours. There is the usual arrange- 
ment of air pumps, circulating pumps, feed, fire, wrecking, 
and bilge pumps. There is a steam windlass, steam steering 
gear, a steam towing machine, and a direct-connected electric 
generator of 15 kilowatts, 110 volts. 

The boats include two metal lifeboats 24ft. long, a 2Oft. 


whaleboat, a 16f:. dingey, a 17ft. metallic life raft, and a | 


petrol launch. 

The special equipment includes the following :—Two self- 
righting and self-bailing lifeboats, a life raft, a line-throwing 
gun, a Miller breeches-buoy apparatus, wireless telegraph 
system, Ardois electric system of night signalling, two 
powerful searchlights, fire-extinguishing apparatus, and 
apparatus for pumping out wrecked vessels. The breeches- 
buoy gear is rigged to a cable attached to the mainmast, and 
the arrangement is similar to that employed in coaling 
warships at sea. 

The main criticism against the design of this steamer are 
as regards the open upper deck. For the rough weather in 
which the vessel will be employed, and in working head to 
sea, it is considered that a high forecastle should have been 
built, extending back to the wheel-house, and that the 
after deck should have been fitted with railings, instead of 
solid bulwarks. For launching boats, the suggestion has 
been made to use a steel military mast carrying a steel arm 
or boom pivoted to swing from a horizontal to an inclined 





structures, which occupied a part of the approach, was not 
effected until shortly before the President’s visit. A portion 
of the dredging of the berths fronting the quay has yet to be 
completed, when a depth of 33ft. at low-water of ordinary 
spring tides will be available. The quay wall, which is 
founded on concrete and masonry caissons, is 500 m. in length, 
and upon it wili be erected a huge harbour railway station 
for passenger traffic. which will be over 260m. in length. 
The Florida lock, which we also described last year, was not 
completed in time to be opened by the President. This lock 
will form the principal entrance to the Bassin de l’Eure and 
the other docks in communication with it. The total cost of 
the harbour improvements included in the scheme of 1895, 
which is now nearing completion, will exceed £2,500,000. 
The project for further extension on a large scale, which was 
drawn up in 1907, and described by us in our issue of 


| October 11th of that year, has now been finally adopted by 


It has 784 square | 
feet of grate, 2565 square feet of heating surface, and carries | 





the Senate, after having passed the Chamber of Deputies last 
year. The scheme is estimated to cost £3,464,000, nearly 
half of which will be covered by a State subsidy, the balance 
being met by the Chambers of Commerce of Havre and 
Rouen. 








A NEW FLEXIBLE CRANK AXLE. 





THE accompanying illustration shows a new crank axle 
which has been patented by Mr. H. Ivatt, chief mechanical 
engineer, Great Northern Railway. The object is to get 
flexibility to deal with end thrusts. . The axle is made in two 
solid forged pieces, which are bolted together as shown, 
being grooved and tongued for greater security. The 








FLEXIBLE CRANK AXLE 


bolted portion acts efficiently asa balance weight. Several of 
these axles have been fitted to goods engines experimentally, 
and the results obtained have been quite satisfactory. The 
invention isso simple that it will be at once understood 
without description from the engraving. The valve gear is 
Joy’s, but, of course, Walschaerts’ is equally applicable, 
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CORRUGATED SYSTEM OF SHIP CONSTRUC- 
TION. 


As we have already announced, there has recently been 
launched at the shipyard of Osbourne, Graham and Co., at 
Hylton, Sunderland, the steamship Monitoria, which is being 
puilt to the order of the Ericsson Shipping Company, 
Limited, of Newcastle-on-Tyne. This vessel is the first to be 
puilt from the designs of the Monitor Shipping Corporation, 
of Newcastle-on-Tyne, and her construction represents an 
interesting departure from crdinary practice. The Monitoria 
measures 279ft. by 40ft. 14in. normal extreme breadth, 
increased to 42ft. by the application of the Monitor projec- 
tion, and has a depth, moulded, of 20ft. 74in. The vessel is 
of the single-deck type, with poop, bridge, and forecastle, anc 

















THE MONITORIA ON THE STOCKS 


a 


her deadweight capacity is about 3300 tons. She will have 
large hatchways, five winches, steam windlass, steam steering 
gear, and large water ballast capacity, and will be fitted with 
triple-expansion engines built by the North-Eastern Marine 
Engineering Co., Limited, Sunderland, with cylinders 2lin., 
36in., and 56in. diameter, and 36in. stroke. 

The salient features of the Monitor system are well illus- 
trated in the accompanying engravings, from which it will 
be seen that the shell plating is swelled out in two places at 
each side, between the light and the load lines, in the form 
of a somewhat flat arc, which is gradually curved into the 
flat side of the normal vessel above and below and also 
between these arcs. As a result of experimental work 
extending over some few years, it is claimed that with the 
Monitor system it will be possible to reduce the vertical 
amplitude of the waves, and to utilise the power thus saved. 








INTERIOR VIEW SHOWING PLATING 


The crown of the Monitor corrugation is 1l4in. from the 
main frame, which latter is Sin. by 3in. The bulb angles 
are spaced 2ft. 4in. apart, and the corrugated frames are 
3sin. by 38in. Plain angles are attached to each main frame 
and the corrugation gusset plate at each frame. There are 
no side stringers. It is affirmed that the projections will 
give additional buoyancy, and a considerable increase in the 
hogging and sagging strength, so that the stress on the 
material is reduced both at the keel and the gunwale. 

As this application is in the nature of an addition to the 


| ship rather than a drastic alteration to the main structural 

system, it will be applicable to all classes of steamships. As 
a@ matter of importance to owners who have vessels coming 
on to their No. 3 Surveys, it is stated that the alteration 
may be effected at very slight additional cost, and that it 
will increase the deadweight by 3 to 4 per cent., whilst the 
coal bill will be reduced by 12 to 15 per cent. for the same 





| 9ft, in 1907 on the south side. 


on the bar within the buoyed area was 10ft., compared with 
The five-fathom contour to 
the westward of the buoyed channel had slightly receded, the 
greatest difference being between the two and three-fathom 
contours which had extended to the westward 350 and 400 
yards respectively. 

The contours of the Queen’s channel were much the same 
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speed as previously, or, if the coal consumption remains 
unaltered, the vessel with her extra deadweight will have a 
speed increase of about } to 4 knot, according to her size and 
class. It is claimed that this system of ship construction 
will bring about a reduction in the weight of machinery 
necessary for a given speed, and will, therefore, permit of an 
increase of the deadweight amounting to (approximately) 34 
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Construction in way of Solid Floors 
( 4 & apart) 








Crown of Momtor Corrugation 1% From Main Frame. 

Main Frames 823° Bulb Angles Spaced 28" apart. 

Corrugated frames 3 S's 3° Plain Angles attached ta each Main Frame. 
Corrugation Gusset Plate at each Frame 


Intermediate Construction Between Floors 


INTERIOR VIEW SHOWING PLATING 


as in 1907. From the westward to beyond 6 red conical 
buoy the part of the channel with lessthan 30ft. of water had 
increased in area, and there is now a distance of about 1450 
yards between the five-fathom contours in this vicinity, as 
compared with a distance cf about 650 yards in 1907. Towards 
the Askew spit, close to C1 red gas bell beacon, the two- 
fathom contour has extended to the south-eastward. The 
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to 44 per cent., and, with more economical engines, there 
will be a reduction in coal consumption for the same speed | 
as obtained with a vessel of the ordinary form. 








THE RIVER MERSEY. 


THE annual report on the state of the navigation of the | 
river Mersey has just been issued. The information which it | 
sontains as to: the condition of the bar and the navigable | 
shannels in the Mersey estuary in the neighbourhood of | 
Liverpool during the year ended December 31st, 1908, has 
been prepared from particulars supplied to the Conservancy 
by the Mersey Docks and Harbour Board. Surveys have been 
| made of the Queen’s and Crosby channels, parts of the Rock 
| channel, the Great Burbo Bank, Spencer’s Spit, and other 
| places in the bay. Monthly surveys, with few exceptions, 
| were made of the dredged cut, Crosby Shoal, Askew Spit, and 
| of the western and south-eastern ends of Taylor’s Bank. 
| Monthly surveys were also made when the weather permitted 
| off the Canada, Sandon, Herculaneum, Alfred, and Morpet 
dock entrances. To the end of September fortnightly surveys 
were made off the Brunswick dock entrances, but since then 
the surveys have been made daily, weather permitting. 
Soundings were taken monthly off the Liverpool landing 
stage, and the depths off the Woodside and Wallasey landing 
stages were examined. The part of the river between Walton 
Bridge and Runcorn Bridge was surveyed. Half-yearly 
surveys were made of the Eastham channel and Pluckington 
bank. Under the heading of the bar, the report states that 
the dredged:cut has been maintained so that in mid-channel 
there has always been a depth of at least 27ft. below low 
water level of spring tides, and in April, May, and June the 
least depth was 28ft. Outside the dredged cut the least depth 

















| the year being <74ft. 





THE MONITORIA 


run between the two and three-fathom contours which first 
showed itself in the year 1903 has since then been steadily 
increasing, until it has now removed the point of Askew spit 
from about 350 yards west of C1 red gas bell beacon to within 
half-way between that buoy and C2 conical buoy. The 
maximum extension of the Askew spit is about 100 yards ina 
northerly direction, and the concave side of the Taylor’s bank 
has receded 106 yards. 

The Crosby channel has considerably improved, the five- 
fathom contour extending through the channel. In the mid- 
channel the minimum depths fluctuated from 25ft. in May to 
23ft. in November, the average minimum depth throughout 
To the east and west of the Crosby 
shoal the average minimum depth was 23ft. 9in. on the east, 
and 23ft. 4in. on the west side. The inlet near the north 
mile marks has increased in depth, the sand spit south of it 
now dries 4ft. against 6ft. last year. The seaward entrance 
to Rock channel is very similar to last year, but the East 
Hoyle bank from R1 to R2 red conical buoys has extended 
about 100 yards, thus narrowing the channel at the- turning 
point between R1 and R2 black can buoys, Beyond this 
the area of the two-fathom contour has considerably increased, 
and now extends to R3 black can buoy. The least water in 
the Rock cut, the river entrance to the Rock channel, was 
2ft.; the same depth as last year. Pluckington bank con- 
tinued to alter throughout the year. In the channel between 
the Pluckington bank and Devil’s bank there was a depth of 
21ft. in November and 23ft. in March last, as compared with 
25}ft. in October, 1907. Under the heading of Eastham 
channel, the report states that in November last the depth 
at the bar buoys was 10}ft., which was exactly the same 
depth as in the previous March. 
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LOCOMOTIVES BUILT AT HORWICH 


(For description see pages 120 (ante) and 147) 





Ten Wheeled Boge Passenger Engine 





















































































































Four Cylinder, Six Wheeled Coupled Bogie Passenger, /p 
and Fast Geeds Engine. 
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LOCOMOTIVES DESIGNED AND BUILT AT 
HORWICH, WITH SOME RESULTS.* 


By Mr. GEORGE HUGHES, Member, Chief Mechanical 
Kngineer, Lancashire and Yorkshire Railway, Horwich. 


(Continued from page 122.) 


Hughes’ four-cylinder passenger and express goods engine. 


(Built | axle. 


outside cylinder crank pin and coupling-rod pin are in one, the 
former having 13in. throw and the latter llin. This diminishes 
| the centrifugal force of the coupling-rod at sixty miles per hour by 
15.3 per cent. To allow for the 2in. excentricity the coupling-rod 
portion has to be of large dimensions. The inside cylinders drive 
on the first axle, and a reasonable length of connecting-rod results. 
The outside cylinders are fixed behind the inside, and about 
midway between the bogie wheels; these drive on to the second 
By this disposition the steam and exhaust pipes can be kept 


June, 1908. )—Fig. 30, page 121 (unte). Thisdesign was brought about | within the smoke-box, thus minimising the additional condensation 


by the further increased weight of trains and the necessity for accu- 





brought about by exposed steam pipes, and also obviating the 


lugs at the sides to prevent any rocking action of the valve. Four 
spiral springs are used for keeping up the balanced ring to the face 
of the rubbing plate when the engine is coasting. These valves up 
to the present have given excellent results; they have been 
examined periodically, and have shown no signs of leakage. Any 
slight wear on faces has been uniform. The standard Joy motion 
is used. 

The crosshead between the valve spindle and valve rod is 
guided between two bare with ample bearing surfaces. This 


| crosshead is provided with a lug for attachment to the rocking 


lever for driving the outside valves. The boiler has been made of 


| large proportions to meet the demand of the four cylinders, and 
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has been so disposed that there is approximately the same weight 
upon each driving axle—the weights are thus obtained naturally 
and not by adjustment of springs. Perfection in the design of 
this engine has been sacrificed in order to obtain simplicity and to 
avoid interference with existing workshop metbods. Absolutely 
paw balancing could have been achieved without the aid of 

alance weights if the angles of the cranks, the disposition of the 
cylinders, and the weights of the reciprovating parts had been 
arranged to neutralise amongst themselves the reciprocating dis- 


obliquity of the connecting-rod. This arrangement, known as the 


i a turbing forces; and then by balancing the revolving masses, the 
fe ==: i} hy! ! x, variations of rail load, and horizontal swaying couple would have 
) A Feed direct, from Combination Injector] == wa |} disappeared. The engine would have then been perfectly 
es Wire Sma ye a Pasesetnsesnsesbensanen IL. } \\ balanced, except for a slight vertical component produced by the 
iy 
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rate timekeeping with tne accelerated train schedule of the Liver- 


Fig. 37—HALPIN’S THERMAL STORAGE HEATER 


E , . ees 


increased back pressure which necessarily follows when the exhaust 


pool, Manchester, and Hull expresses, the Leeds, Bradford, and | has to be led through long and tortuous passages. Four cylinders, 


Yarrow-Schlick-T weedy system, introduces complications from the 
fact that the disposition of the cranks involves the use of an 
independent set of valve-gear for each cylinder. All these refine- 
ments are extremely costly, and the author came to the conclusion 
that the compromise arrived at was not only sound commercially, 
but as near scientific perfection as common sense dictated. At 


'leetwood boat trains, and to cope with gradients on the Bradford, | 
Huddersfield, and Sheffield sections, The author also had in mind | but the author has been able to dispose of this difficulty in an 
certain very important heavy express goods trains. An engine | original way. The exhaust from the inside cylinders is carried 
embodying rapid acceleration, great hauling power, | 


of a necessity, bring about steam and exhaust pipe complications, | the period when the author was considering this question of 
balancing, his knowledge of marine practice caused him to give the 
Yarrow-Schlick-Tweedy system some consideration. No four- 


crank locomotive engines have been built on this system in this 





with a | away between the cylinders to the front leg of a breeches pipe, and 
suitable wheel base for the easy negotiation of curves, was | the exhaust from the outside cylinders passes through a duct cast 





country, the usual arrangement being to place the cranks at right 
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Fig..38—METHOD OF MAKING JOINT FOR OUTSIDE CYLINDER EXHAUST 


essential, and’as the four-cylinder arrangement possesses many 
advantages from a mechanical standpoint, such as division of 
str sses and superior balancing, this type was decided upon. The 
author also preferred a simple to a compound engine, owing to the 
greater range of expansion obtainable with express trains. To 
obtain rapid acceleration and great adhesive power the wheels 
were made of moderate size, and three pairs coupled. The wheel 


inSthe smoke-box saddle plate to the back leg of this breeches pipe, 
this pipe being placed longitudinally in the smoke-box, instead of 
crosswise, as is usually the case with two-cylinder engines. This 
arrangement allows a ready access to the tubes for the purpose of 
cleaning. The joint between the outside cylinder exhaust and the 
saddle plate is also of a novel character, being formed by a 
‘‘making up” piece slightly taper, pressed and held in position by 
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Fig. 39—BALANCED CIRCULAR VALVE 


angles. The reciprocating parts on the inside of the frames, 
moving in an opposite direction to the outside, counteract each 
other, and the engine is balanced so far as reciprocating parts are 
concerned, except for a horizontal swaying couple, which is incon- 
siderable. The crank pins of this engine are arranged in pairs at 
about 180 deg. apart respectively—Fig. 40. A slight departure 
from this angle is caused by the inside and outside cylinders 









































































































































. ‘ 1s) 5 ah TT Inside Connecting Rod. 
Pow Outside Cmnecting Rod __fu Fite | & side “ ecting Re 7 a 
| 4 s ' | . C. of Cravit ll ‘ 
k—-. of Gravity 69.74, AL i : pC. of Gravity #9 
Wig ee 
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Outside Cylinder Reciprocating Parts. 3 ' G Inside Cylinder Reciprocating Parts. 
One Connecting Rod. 458.75} pd DE One. Cormecting Rod. 435 
C.of Gravity from centre of Pin A. | 6978 C. of Gravity from_centre of Pin A_| 49 
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Connecting Rod Rotating. 187 Connecting Rod (Rotating). 222 
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Connecting Rod (Reciprocating. 251.75 Comecting Rod (Reciprocating. J 808 
One Piston, and two Rings. 1565 One Piston. and two Rings. ISS 
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One Piston Rod Crosshead.and Cuidgeor: Pin} 82.5 One Piston Rod Crasshead ana. Gucigeon Pin. | 825 
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Fig. 40—FOUR-CYLINDER, SIX-WHEELS COUPLED PASSENGER AND FAST GOODS ENGINE—ARRANGEMENT OF BALANCING 


base was kept as short as possible by placing the inside cylinders 
well in advance of the bogie centre—Fig. 36, page 146. 
Flexibility was attained by giving ;in. lateral play to the trailing 


coupled wheels, and the coupling-rods are provided with ball-and- | 


The 


socket joints which give vertical as well as lateral movement. 





*The Institution of Mechanical Engineers, 


two set screws and a retaining plate, This will be better 
understood by referring to Fig. 38. 

The pistons, piston-rods, crossheads, slide blocks, slide bars, and | 
slide valves are all interchangeable. The last named are a new | 
departure in circular balanced valves—see Fig. 39. 

The balanced ring is fitted with two piston rings and terminates 
with a small flange pressing against a rubbing plate, provided with 


having a slight inclination with each other for clearance pur- 
poses ; the valve spindle attachment to the crosshead, however, 
is provided with a fine adjustment to allow for correct valve 
setting. With the cranks set at 90 deg. apart round the circle, the 
reciprocating masses, if equal, balance each other. : 

bee weights of these reciprocating and revolving parts are as 
follows :— 








THE ENGINEER 


Avavst 6, 1909!~ 











148 
—$_— 
TABLE I. these stresses, some engines have been fitted with a row of flexible | following diagram—Fig. 45—and table below give the position ang 
eT a Outside. Inside. stays at the back end. The later boilers are now being made with | percentage of flaws :— ; : 
ptenrinecii ; Ib, Ib. the back plate flanged inwards, the final operation of riveting up | These axles did very good service, averaging 250,000 miles before 
Connecting-rod, reciprocating portion .. .. = ae =? this plate to the wrapper being done by hand. ll new fire- | being condemned. Having passed this mileage, axles frequently 
cn oa Soe Sees ll eee <a boxes of the larger classes since January, 1904, have had wider | attain a life of 600,000 to 700,000 miles. Standardisation ang 
Piston-rod, crosshead, and pin .. .. .. .. 82.5 .. 82.5 water spaces, which have resulted in increased mileage and fewer | interchangeability caused the same type to be introduced in; the 
Outaid Insid repairs, particularly in the renewal of stays. The reduction of | design of the ten-wheeled bogie passenger engines, the ten. 
Revo'ving parts. = re 7 Ib. ee grate surface, caused by increasing the spaces, has not interfered | wheeled radial tank engines, and the eight-wheeled coal engines, 
Connecting-rod, revolving portion .. .. .. 187.0 .. 252.2 with the steaming qualities of the engines. ‘ | but the larger diameter cylinders, increased boiler pressures, 
Total weight of connecting-rod.. .. .. .. 438.8 .. 433.0 In the ten-wheeled passenger and coal engines the original | demand for higher speeds and heavier hauling capacity, soon 
Unbalanced portion of crank sweeps, or crank boilers had 239 tubes, 2in. diameter, and the more recent boilers, | proved that this axle was inadequate to meet the stress ; the built. 
bosses... ee we ve ee we ee we 109.0 .. 515.0 with wide water spaces, have only 225 tubes. In each top corner | up pattern therefore was introduced in 1901, having the same 
en eee: cee 2 . 
Part of coupling-rod .. .. .. 258.0 = 


It will be observed that, with the exception of the connecting- 
rods, the above reciprocating parts are equal, so that for all prac- 
tical purposes the reciprocating masses are balanced. 


ae —¥ 


eae 
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Fig. 4I—-SOLID CRANK AXLE USED TILL 1901 


The revolving masses are balanced in the following manner : 
The inside revolving parts are balanced by prolonging the crank 
arms to the opposite side of the axle to form a balance weight 
Fig. 40 and Fig. 44—thus avoiding loading of the axle with centri- 
fugal force between the wheels, which sots up a bending moment 
on the axle. The connecting-rod, which partly revolves and 
partly reciprocates, cannot be perfectly balanced by a rotating 
weight, but by dividing the masses of the rod between the crank 
pin and crosshead, as suggested by Professor Dalby in his 
“Balancing of Engines,” the rod is perfectly balanced in the 
vertical direction. The mass at the crank pin was found from the 
=a ee M being the mass of the rod, BC 
and B H the respective distances of the mass centre and the centre 
of percussion from the small end, K B the length of the rod, the 
remainder of M being placed at the crosshead pin. 


a ae 
expression. —— 
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Fig. 422—BUILT-UP CRANK AXLE INTRODUCED IN 190! 


Particulars of the two connecting-rods are :— 


Outside. Inside. 
° In. 
Centres . a <7 
Centre of gravity from crosshead pin — + 2 - ¥& 
Centre of percussion from ditto ae 101.5 . 64.81 


These connecting-rods are shown on Fig. 40. Balance weights 
have also been placed in the leading and trailing pairs of driving 
wheels, opposite the crank boss; Fig. 40 also shows the weights 
balanced in these wheels are :— 


Leading. Trailing. 
Ib. lb. 
Unbalanced portion of crank boss and part 
of crank pin hie: ip ke) ee ee ee 2. <n 
Portion of coupling rod ard crank pin.. .. 144.9 ee 


The question of perfect balancing is extremely important. In 
two-cylinder engines the hammer blow upon the rails sometimes 


a 
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Fig. 43—BUILT-UP CRANK AXLE INTRODUCED IN 1903 


amounts to 25 per cent. of the static weight. By abolishing this 
hammer-blow action it is permissible to carry a heavier axle load. 
This arrangement of balancing reciprocating parts by opposite 
reciprocating parts, and revolving weights by revolving weights, 
has resulted in making this engine a very steady and smooth- 
running machine. A sectional elevation and cross sections of 
smoke-box and fire-box are shown in Figs. 36, 36A, and 36B, and a 
perspective view of the engine is given on page 140, 
DETAILS, 

Boilers.—In the first boilers with round-top fire-boxes experience 
proved that the tubes were placed too near the bottom and sides 
of the barrels, as pitting soon developed, especially in the neigh- 
bourhood of the smoke-box tube plate. Subsequent boilers were 
built with a fewer number of tubes, so as to give greater distance 
between the tube and barrel, and more recently the distance 
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Fig. 44—BUILT-UP CRANK AXLE INTRODUCED IN 1904 


between the tubes has been increased from ;in. to }jin. In 1896 
the Belpaire type of fire-box was introduced into a number of 
shunting tank engines. This type of box had advantages in the 
way of increased steam and water space, additional surface on the 
back plate for mountings, and direct staying of the crown. A 
similar design, of suitable proportions, was adopted for the large 
engines. With these boilers it was impossible to introduce the 
inside box from the bottom, and Mr. Aspinall decided to pass it in 
from the back, and flange the back plate outward, for convenience 
of riveting up by machine. This method of flanging cured more 
than one evil, but resulted in setting up severe stresses in the 
crown shell along the line of rivet holes which join the back plate 
to the wrapper. There has also been much grooving down each 
side of the plate along the waist. To relieve the crown plate of 


















































Section at c-a 







































































a group of tubes—fifteen in number—are reduced in diameter at 
the fire-box end, to minimise the fracturing between the tube 
holes at these corners. 

Copper and steel tubes are used, and their life, as in the case of 
boilers, is influenced by several circumstances ; but over a period 
of eight years the average mileage works out as under :— 





Copper, Ist period (new) 110.000 miles. 
a 2nd ,, (stretched) vs , ” 
oo * Ch » Gene)... .. .. -» SD ,, 
Total eae 


and subsequently 30 to 40 per cent. of those pieced are treated so 
again. 


Steel, lst period (new) .. 70,000 to 80,000 miles, 
» end ,, (p'eced) . 90,000 to 40,000 _ ,, 
Life of boilers.—I\t is difficult to make just comparisons. This 


factor is influenced by many contingencies, such as pressure, con- 
stant employment, severity of use, &c. The following table may 
be of interest :— 


Miles. 


No. of Maxi- 
boilers Average mum Remarks. 
cutup.| “'" | age. 


Average. Maximum. 








1902, and persona!ly ex- 
amined by the author. 


For 3 years ending Decem- 
ber, 


206 142 293 | 356,268 





Boiler Pressure. 


Previous to year 1888 the boiler pressures did not exceed 140 1b. per sq. in. 
ee o Wg ,, ” ” » 10 ,, ” 
» » 191 _ ,, ” ” | ae ” 
Present practice, 180 1b. per square inch. 
Copper fire-boxes run from 150,000 to 275,000 miles, and copper 
tube-plates last 3? to 7 years. 
In all cases the life of the boiler is dependent upon the amount 


restoring of tube, throat, and barrel plates. 

Cylinders.—The inside cylinders of all engines are cast together 
in one piece, with one steam chest common to both, placed on the 
top, and fitted with two steam pipes. For the 18in. cylinders the 
exhaust is directed below the valve faces to a central cavity. 
The increased length of port employed on cylinders above 18in. 
diameter prevents the exhaust being carried away in this manner, 
and so it passes directly through the top of the valves, which are 
of the Richardson balanced pattern. The unbalanced valves are 
of phosphor bronze, and for senger engines the same material 
is used for balanced valves with strips of cast iron. A number of 
goods engines have balanced valves made entirely of cast iron. 
The cylinders and steam chests are drained. Recently all 
cylinders have been lagged with asbestos on the barrels and 
fronts, and in some cases also on the backs. The slide valves 
are lubricated by a sight-feed lubricator, which feeds into the 
regulator head. 

Life of cylinders.—Over a period of twenty years it is found that 
the life of cylinders varies from eight to fourteen years. If they 
escape accident their life is dependent upon the wear of the valve 
faces. The following two tables give the average results of 
chemical analysis, also foundry mixing of cylinder metal :— 


Chen:ical analysis Foundry mixing. 


Per cent. | Cwt. 
Combined carbon .. ; Goldendale .. ee: | 
Graphitic carbun 3.0 to3.5 Warner, No.5 .. 7 
Silicon... ‘ 1.25to1.6 | Clean cylinder) 6 
Sulphur Under 0.10 | Scrap J 
Phosphorus... .. » ae fT 
Manganese ee sis 0.8 


In regard to the tensile tests, sometimes these reach 14 tons per 
square inch, but, generally, good cylinder metal would be about 
12 tons per square inch. Transverse tests are taken on bars 3ft. 
between centres, 2in. deep and lin. wide, and give 28 cwt. before 
fracture. 

Crank axles.—The crank axles used on all engines built by this 
company up to 1901 were of the solid type without hoops—Fig. 41. 
The material was Siemens-Martin open-hearth steel, having an 
ultimate tensile breaking load of 28 to 32 tons, with an elongation 
of 25 per cent. on 3in., and the usual bend test. Nearly all the 
flaws on these axles occurred or the inside of the connecting-rod 
journal at the bottom of the radius, where it joins the crank web, 





due to the constant opening and closing of the throws, The 


336 18 38 485,480 1,207,191 For 105 years ending 
December, 1897. 
181 113 304 326,187 739,798 27 months ending May, 


of patching and renewals of wrapper and mouthpiece plates, and | 


Section at a-b 
Diagram of Position of Flaws and Table of 
Percentage of Failures of Solid Crank Axles, from 1892 to 1309. 

; Class of Engine AIBICIDIE|FIGIA\1| J) A) L | M pocrage Mileage 
Standard Goods, Wheels +idia.| | 6/6! | arise) 3| 6 | wy 5 ls 249.932 
Cylinders 1Tiez x 26. | | | | ae 

" s pa, T T | | 
a apr as Doe 9\9 tas 15 | 2lujar| |s\3 252,952 
Re ett tt 
a. aperg Wheels $-Bdia. | 21 5| 18 20} Sis |is|2)5 | 4|2| 285,674 
Cylinders 17i2 « 26. om feet at oe I not bas (at Hd ‘ach et tah Bie 
Radial Tanks, Wheels 5-8 dia.. | 77 ls 53\17| 3135417 r | 5 276.9352 
| Cylinders 18 «26 oe ee | iL : 
| Bogie Passengers,Wheels 7-Sdia} |_|. i cs oh ee = mene; 
| Cylinders 18 x26. Be gia BE esi ae | > eM | te ‘ 
“The Engineer” Swain Sc 
Fig. 45 


dimensions in the bearings as the solid type. This type has 
now been adopted as the standard practice of the Lancashire and 
Yorkshire Company. 

The author thinks it will be interesting to give his experience 
in detail in regard to the design and manufacture of built-up 
cranks ; it may save some useless experimenting by members and 
others. The first design—Fig. 42—was made entirely of mild 
steel, solid crank quality ; the sweeps were made of figure 8 shape 
shrunk on the connecting-rod journals, bearings, and middle part, 
being further secured to the middle part and end portions by 
keys—l}in. by lin.—rectangular section, and to the connecting- 
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Fig. 46 


rod journals by screwed plugs—14in. diameter, 6 threads per inch. 
The shrinkage allowance was 0.U09in., and the diameter of the 
holes in the webs 88in. In a considerable number of cases the 
results were not satisfactory, as the tensile strength of the webs 
was unequal to the strains placed upon them, and consequently 
they worked loose. At the end of 1903 it was decided to make 
| the crank webs of 0.35 carbon steel, and straight, instead of the 
| figure 8 shape. The shrinkage was altered to 0.014in., and the 
| holes in the webs reduced to 8}in., thus giving a greater strength 
| to the webs round the crank pin—Fig, 43, ‘These changes effected 
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Fig. 47 


a decided improvement in one respect, as there was a considerable 
reduction in the number of cranks working loose at the webs. 
But a new difficulty developed ; fractures were found commencing 
at the keyways, and 1n several cases they had extended a consider- 
able length before being noticed. The first attempt to prevent 
these fractures, towards the end of 1904, was to increase the 
radius at the centre of the axle from fin. to 4}in., and also to put 
a small radius at the bottom of the key bed, tne result being that 
there were no more fractures in the centre; but as it was not 
thought advisable to reduce the surface of the centre bearing 
by extending the radius, the trouble was still likely to occur at that 
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particular part. The only solution appeared to be the total elimi- | 
nation of the rectangular section keys. The first built-up crank 
axle secured entirely with screwed plugs was made in March, 
1905, and at the same time the shrinkage was increased to 
0,018in. A short time previous to this change taking place, a 
series of tests, to determine the tensile limits of the crank webs, 
was commenced ; several webs were prepared with special pieces | 
having a shrinkage allowance of from 0.010in. to 0.016in. 


---Denotes tyre when new, —~Lenotes Tyre when worn, 


Fig: 48. 
Eight Wheeled Passenger Engine. 
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were afterwards removed and records taken, which demonstrated 
that the shop practice of allowing 0.016in. was well within the 
tensile limits of the webs. The next test, taken in October, 
1905, was an attempt to fracture the webs by an absurdly high 
shrinkage allowance. The webs prepared had a shrinkage of 
0 030in. and 0.040in., and after being shrunk together, the one 
with 0.040in. was drilled and tapped at the usual position. A 
special plug was driven in with extreme pressure and the web 





Ten Wheeled. Passenger Engine. 


| 
| Straight axles.—The straight axles manufactured at Horwich 


are of Siemens- Martin open-hearth steel, having an ultimate tensile | minimum of 20 per cent. elongation in 3in. 
| load of carriage and wagon tyres is 35 tons, with 25 per cent. 


strength of 28 to 32 tons, with an ‘elongation of 25 per cent. in 
3in., and to stand the usual percussion test. The life of straight 
axles in the different classes of engines varies from sixteen to 
twenty years, or from 250,000 to 500,000 miles, 

| Iron straight axles manufactured by the Lancashire and York- 


—-—Denotes Tyre after turning. 
Fig. 49 
Fig: 52. 
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DIAGRAMS SHOWING WEAR OF TYRES 


Horwich— Low Moor Iron Company, Monk Bridge Company, 
Taylor's, Brown, Bailey and Diton, had a life of from eighteen to 
twenty-five years. Steel straight axles of Horwich make, Bolton 
Iron and Steel Company, Cammell’s, Vickers, the age was from 
fourteen to twenty years. The life of tender axles ranged from 
twenty-five to twenty-seven years; steel bogie and steel radial 
axles from fourteen to twenty years. Straight axles do not give 
trouble. They are not condemned on any age limit, but only 
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Fig. 56—-ENGINE BOGIE. CRADLE PATTERN 


struck with a large hammer. As no fracture occurred, the plug 
was withdrawn, and the pieces pressed out. ‘The records taken 
proved that the elastic limit of the webs had now been exceeded, 
as the webs with 0.030in. allowance required 318 tons each to move 
the pieces, and those with 0.040in. allowance took 298 tons ; 230 
cranks have been built by the present method, and sent into ser- 
vice, and of these only two have been condemned. Briefly, it may 
be stated that the mild steel cranks were succeeded by those made 
of 0.35 carbon steel, the shape being altered from figure 8 shape to 
straight webs. Cranks with screwed plugs were introduced in 
March, 1905. The shrinkage has increased from 0.009in. to 
0.018in., and the diameter of the hole in the standard crank webs 
reduced from 8gin. to 8}in. This shrinkage amounts to 4}, part 
of the diameter. The author does not propose to give the life of 
condemned built-up cranks during the experimental stage, but the 
subjoined Table II. shows the average and maximum mileage of 
these cranks in use on the heavier and more powerful engines at 
the present time. 

The heavier loads upon the axle-box journals of the four-cylinder 


passenger engine have necessitated the adoption of a stronger | \ 


crank axle, but the same method of manufacture has been 
adhered to, The webs—Fig. 44—are extended to form balance | 
weights, Particulars of this balancing are given on pages 18-23, 
Heating of journals or crank pins must be specially avoided in | 
built-up cranks. 
Wear of cranks,—The axle-box journals wear oval at right angles | 
to the near web, This wear has never been found to exceed ,in., | 
and is not always on the same side. They also sometimes wear | 
taper, but this is rare, and not allowed to exceed ,;in. Con- 
necting-rod journals also wear oval, but never more than jin. 


TABLE II, | 








’ ’ ] 
| ee | ;| Thin. dia. journal. 8in. dia. journal. 
Isl a | 5 £) Hm ain our ; 
Class of engine. | gE} ¢3 | 3 3 M i 
£5) Sa Maxi- Aver-  Maxi- 
ASAE | a | Average.) mum. | age. mun: 
ss | 
in. | ft. in.| Ib. | 
10-wheeled bogie..| 19 | 7 3/1 _ _ 96,400 142,947 | 
10-wheeled radial] | | 
tank~.. .. ..(10/8°8 | 180 | 106,568 | 117,73 — i) 
4ft. 6in. coalengine 20| 4 6 | 180| 86,78) | 98,75; — 











| allowed to exceed ,'zin. 


when bent, or worn below standard dimensions and for flaws. 
Straight engine axles are allowed to wear down }in.; tender, gin 
for light and fin. for heavy goods. 
allowed to wear }in., and radial axles jin. Straight engine axles 
wear slightly oval, never more than ,,in. After eight or nine 
years they are usually found to be wearing taper, but this is not 











Wheels, 3-79 dia. j 
- 1 | 

















“Tae Exoinser” 





Eight Wheeled Coal Engine. 


stand an ultimate breaking load of not less than 46 tons with a 
The ultimate breaking 


elongation in 3in. 
Figs. 46 and 47 show the profile and fastening of locomotive 
tyres. 


Renewal of tyres.—Ia the case of wheels up to 5ft. 8in. diameter, 


They | shire Railway Company—previous to the manufacture of axles at | providing the tyres will turn up to 14in. thickness and are in sound 


Fig 53 
Siz Wheeled Goods Engine. 














when new. 





Bogie axles of all classes are | 


Compression 








of Tyre allowable 
for final turning, 
on Tyres, up to 5- 8" 
dig. 3 thick; over 


58 dia.,- Iz thick 


Swain Sc 


condition, they are retained. For wheels over this diameter the 
limit is 1fin. For the half-year ending the 31st of December, 
1908, out of 917 scrapped tyres, 674, or 734 per cent., were worn to 
the limit ; 123, or 13 per cent., scrapped on account of slackness ; 
and 8 or 9 per cent. for thin flanges; the remainder for flaws, 
blow-holes, or wheel defects. Some three or four years ago, with 
wheels of a larger diameter, the minimum tyre thickness allowed 
had to be increased, because a considerable number of large tyres 
~ 
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Fig. 57—ENGINE BOGIE, SLIDE PATTERN 


showed signs of slackness, thereby increasing liability to fracture, 
hence the 1%in. minimum. At that time tyre material was 
generally 38 to 42 tons tensile, which has gradually been raised 
from 42 to 48. This hardening of the material, and in some cases 
strengthening of the rims, where new centres have been supplied, 
has been the chief step taken to prevent tyres becoming slack. In 

















Fig. 583—-RADIAL AXLE BOX FOR TANK ENGINES 


The journals of radial and bogie axles 


| wear oval and occasionally taper; the journals of the radial boxes 


wear outwards, and the bogie journals inwards ; all are turned up | 
when ;;in. taper has developed. 

Wheels and tyres. —The wheels of all engines are of cast steel. 
Tyres rolled at Horwich are manufactured of Siemens-Martin open- 
hearth steel. For locomotive and tender tyres this material must 


the ten-wheeled bogie passenger class, which has the largest pro- 
| Portion of slack tyres, the main cause of this tendency must be 
| attributed to the comparatively weak wheel centre. 

Practice re shrinking.— Previous to November, 1908, the practice 
| with regard toshrinkage was not quite proportionate tothe diameter. 
Too much shrinkage was allowed in the case of small tyres, and 
‘probably not enough with large tyres. After some consideration 
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the shrinkage was revised, and now stands at ,},th of the wheel 


centre diameter for all sizes. 


Wear of tyres —Table III. represents the life and reasons for 


scrapping a certain number of tyres. 


TABLE IIT. 


a = ¢ S 2 ~ -s | 

3 Sei ef) 8 | 58! ef 

: 6pige l= i< &| #3 

Class. - |\Selee| 188} £4 
do a) oF 2 |uc a 
© |2)e2| 2 125) 5 
= 2 = 

e jeg ec”) gS 

< | s 
10 wheeled bogie passenmger.. 140,000 | 249 | 67 23 10 | 1.984 
8-wheeled _ 227,500; 144/20 56 | 14 | 1.953 
10-wheeled radial tank .. 148,650 | 24 | 80 — | 20 | 1.875 

| 

8-wheeled x8 195,000 1174 80 | 14 6 | 1.8 
6-wheeled tender goods. . 170,000 | 1700 87 5 8 | 1.547 
Coal engines 140,000 367 873 1j 3 /1.5 
Pug engines 56,0200} 12% 99.2 — |0.8 | 1.3125 
Radial tyres 127,500 | 120276 10 | 14 | 1.734 
Bogie ,, 280,000 491 823 | 2)! 15 | 1.687 
Tender 29,000 | 2378 | 33 7 | 10 | 1.571 


Tank engines of the shunting type, which work continually in 
goods yards, wear their tires faster than any other class. The 
practice with coupled wheels is to note that tyre which shows most 


wear on tread or flange, and based upon that, turn up if possible, 


or else renew the whole of the tyres. Sometimes a special tyre of 
It seems motor cab and submitted for approval to the police authorities, 


full or half section is substituted for the worn tyre. 
almost impossible to arrive at any definite statement as te, which 
particular portion of the line most affects the wear of individual 
tyres. There is, however, a good deal of evidence that engines 
running in a particular district wear one radial tyre more than +he 


CATALOGUES. 





Donovan AND Co., 12, Barwick-street, Birmingham.—This firm 
has recently issued circulars devoted to the ‘‘Danco” single- 
enclosure arc lamps, Barwick motor starters, metal and carbon 


filament lamps, and china replacement fuses, 
T. MILLER AND Co , 66, Victoria-street, Westminster, S.W.—A 


leaflet sent to us by this company deals with oil accessories for 
engineers. Illustrations and prices are given of <the.company’s 


barrel or drum pumps, petrol funnels and injectors, oils cans, &c. 


WELDLEss CuHaINs, Limited, Gartsherrie, Coatbridge.—Pam- 
phlet No. 5 has reached us, which has reference to this company’s 


universal chain adjuster for shortening, joining, or adjusting the 
length of chains and slings. Prices and full particulars are given. 
THE DUNLOP RUBBER CoMPANY, Limited, Manor Mills, Aston, 


Birmingham.—‘‘ Rain to Order” is the title of a tasteful little 


pamphlet received from this company. It deais with an ingeni- 


ous little contrivance for attaching to the garden hose and for 


giving an imitation of actual rain. 
THE HorsratL Destructor Company, Limited, Atlas Works, 
Pershore.—This company has forwarded us three sections from 


its general catalogue which give up-to-date particulars of the 


Horsfall destructor plant, agricultural machinery,...and, general 
machinery, such as mortarmills, crushing and screening machines, 
mortar and concrete-mixing machines, &c. 

W. T. GLOVER AND Co., Limited, Trafford Park, Manchester. — 
Glover’s almanac is always useful, interesting, and amusing. The 
new copy for 1909-1910, which has just reached us, is well up to the 
usual standard. The daily sheets give extracts from technical 
journals, humorous pictures pertaining to electrical work, and 
much general information of interest to engineers. 

CROMPTON AND Co., Limited, Salisbury House, London Wall. 


to the Hounsfield patented excess-speed alarm for motor vehicles. 
We are informed that one of these alarms has been fitted toa 


who have expressed themselves as being satistied that it fulfils the 
required conditions. 

JAMES LUMB AND Sons, Limited, Perseverance Works, Elland, 
Yorks.—From this company we have received a little booklet 


other, and the leading tyres occasionally become sharper than those | dealing with a lecture delivered before the Bolton Managers’ and 


on the coupled wheels. In turning up tyres it is important to leave 
a witness mark. Figs. 48 to 55 show the wear of tyres. 

Azle-boxes.—The driving and bogie axle-boxes are of phosphor 
bronze, cast with chambers on the top for oil and tallow. No 
underfeed is employed, but recently, on the bogie boxes, the top 
feed has been dispensed with, and the bottom sponge box packed 
with white waste soaked with oil. This method allows the bogies 
to run for a considerable time without attention, but provision is 
made for additional lubrication when necessary. 

Springs.—All bearing springs for driving wheels are under-hung. 
On the 8-wheeled radial tanks, 8-wheeled bogie passenger, and 
10-wheeled bogie passenger engines, the springs, for ease in chang- 
ing, are of the elliptical pattern introduced by Mr. Aspinall. For 
the four-cylinder passenger engine and the 10-wheeled radial tanks, 
also tender, goods, and coal engines, laminated springs are used. 
The bogie springs are of the volute pattern, and radial springs are 
laminated and placed on the top of the axle-boxes. Elliptical 
springs have also been introduced in a number of tenders—see 
Table IV. for particulars of repaired springs, 








Overlookers’ Association by Mr, Levi Lumb on ‘The Governing 
and Regulating of Steam Engines.” We have also a report on a 
governor test carried out by Professor Charnock, of the City of 
Bradford Tecbnical College. 

ScuMipt’s SUPERHEATER CoMPaANyY, Limited, 28, Victoria-street, 
Westminster, London.—An interesting and well got up pamphlet 
on the generation and use of superheated steam in marine 
practice has reached us. Also a list of vessels which have been 
fitted with the Schmidt superheater. From the latter we note 
that 142 vessels are using superheated steam on the Schmidt 
system, and 40 vessels in the course of construction are to be fitted 
with it. 

THE CONSOLIDATED PNEUMATIC TooL Company, Limited, 
Palace Chambers, 9, Bridge-street, Westminster, S.W.—-A new 
edition of Catalogue No. 1 E has reached us which has reference to 
electric tools of various descriptions. Among thenewer typesof tools 
which the company now supplies are its three-speed pillar drill, 
dealt with in the catalogue, and a coal and ore-boring machine. 














TABLE 1V.—Statement Showing Number oy Springs Repaired and Average Mileage from July, 1906, to December, 1908, 
g = $i s ee 4 No. of springs 2s ee 
= = =| <= eles! repaired per year. | as Es 
5 z a! ¢s Thickness of 5 B= 13s i_. ; 1 ee Position of | 2% 
Class of engine. pe = ot ow plates, = of) s&s] | = springs. 5 
A ° hie @ | 2 |g |July,'06 July, 07| July, 08] £5 z 
Ss = zs S S}l5s] to to to > 2 Sm 
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sii ; Sak ea ms ; 7 ft. in.| t. c. | 
8-wheeled radial | - . j ate gin. |) 7 _—— 
eae j--| 270 | laminated |4 | 144) 43 sol jin. ; 3 3)410) 540/ 488 4% a2 352,370 | leading radial, 2 
27 * 4 14 » $3) » 549 458 436 202 32,370 | trailing radal, 2 
on _ a {| lplate jin. |) | 7 { drivingand \ 
.| 270 elliptical | 33 6) 5 plates gin. ‘ 2 6/618) 1060) 1446 134 ” 20,759 ( trailing | 4 
| 
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tanks (extended |..| 20 | laminated | 4 16{|. i Piste die 1.3 3/50) | 4% 27 17 | 31,548 | leading radial) 2 
smoke-box) plates 4in. | 
20 x 4 | 14 s 33|, | | @® av | 7 31,548 | trailing radial| 2 
| | 
{ 2platesgin. |) | 2 | { driy ingand | 
S ..| 20 - 4: 12) yoPlatestF, y 3.1/6 3/ 8) 182 12 43 | 19107 {railing | 4 
j | 
10-wheeled ) ‘ {| lplate gin. |) g | a 
sniliet tanks. 4 20 ® + 14 13 plates jin. |j 3 3 310 40 35 wv 9 33,814 | leading radial 2 
20 ~ 4 14 ~ 33/510 40 | 43 35 9 | 31,123 | trailing radial 2 
{| 2plates gin. |) 9 6¢ | 9 | y7 ons | / drivingand | 
20 43) 124) 49 Saehee oe iy 31/7 2, 120) 182 149 68 | 17,005 |} “trailing f| © 
&-whee'ed bogie | Stash eee : e* f{ drivingand | t 
passenger 40 elliptical | 35 14 fein. 26 61) 16 261 256 117 21,676 \ trailing J 4 
10-wheeled bogie | 3 v2 | { driving and | 
ama’ 4 5 35 | 14 ain. 26/6 6| 169| 261 255 7 | 20,20 |) Vim | 4 
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6-whee'ed ' aan ' {| 2platesgin. || 5 6 9 ree \ 
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( leading, 
P driving 
8-wheeled ' ' . | , ¢ ; : , 
coupled goods f° 138 " 45 12 Le 3 1/5 6; 1104 739 921 £75 25,341 ——, | 8 
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Logies.—Previous to the introduction of the 10-wheeled 
** Atlantic” type of engine, the standard bogie was of the cradle 
pattern—Fig. 56. The bearings are inside with volute springs 
connected to the top of the axle-boxes by a cross-beam. The first 
engines of the ‘‘ Atlantic” type were also fitted with this bogie. 
Considerable rolling was experienced, and a sliding pattern of 
bogie was tried with a single check spring. This bogie resulted 
in steadier riding engines, and is now adopted as standard. With 
the advent of the four-cylinder engine the wheelbase was increased 
from 5ft. 6in. to 6ft. 6in.—Fig. 57—The standard design of bogie was 
adhered to, but all the parts were strengthened, including the axles, 
on account of the greater load. 


Radial axle-boxes.—The standard radial axle-box used on tank | 


engines—Fig, 58 —is of the design introduced by the late Mr. Webb, 
and the side movement is controlled by a single check spring of the 
Timmis section. 

A supplementary paper isin preparation by the author for an 
early date, on Compounding and Superheating in Lancashire and 
Yorkshire Railway locomotives. 


(To be continued). 








In spite of the Government approval to the scheme 
for electrification of the Odessa tramways, the tramway company 


has not, we hear, yet been able to begin work owing to fresh | 


preliminary difficulties, 











This and a new type of side-spindle corner drill are also dealt with 
in the catalogue, which is an interesting little publication. 


Cowans, SHELDON AND COMPANY, Limited, 3, Victoria-street, 
Westminster, S.W.—A new edition of this company’s catalogue of 
lifting machinery, railway materials, &c., has reached us. It is a 
well bound and extensive volume containing 160 large pages, and 
there are numerous illustrations. While somewhat similar to 

revious editions, several new designs and improvements have 

en added. From a perusal of this catalogue we nétice that the 
company makes a speciality of electrically-operated cranes of all 
types, in addition to those operated by hand, steam, hydraulic 
power, and air. 

AppPLEBYS LIMITED, 58, Victoria-street, Westminster, S.W.— 
‘Steel Work Plant ” is the title of a well got up pamphlet which 
has been sent to us by this company. It deals with blast furnace 
charging machines, a special five-motor electric ingot crane, a 
magnetic lifting overhead travelling crane, a 100-ton electric 
ladle crane, an 80-ton electric ladle crane, an electric foundry or 
forge crane, a three-motor overhead travelling crane, open-hearth 
electric charging machines, a 3-ton steam cantilever tower crane, 
electric ingot rotating gear for forge cranes, &. The catalogue 
is we)] illustrated, and each illustration is accompanied by a con- 
cise description. 

R, Waycoop AND Co , Limited, Falmouth-road, London, 8.E.— 
| A new catalogue on electric lifts has reached us. It is a well got 
up publication, giving particulars and illustrations of electric liftsfor 
| passengers and goods, motor car lifts, public lifts, cliff lifts, lifts on 


An interesting little circular has reached us which has reference 


liners, &c. Thecompany’s methods of driving and methods of contro} 
are also dealt with, and there are illustrations of the gear which 
isemployed, A point -worthy of mention is that the catalogue 
states that the dithculty of working lifts from a single-phase 
supply bas been entirely overcome, and the company has con. 
structed a large ber of p and goods lifts working in 
this way. 

JAMES H. T'ozER AND Son, Limited, York Mansion, York-street 
Westminster, 8.W.—This is a handbook on the lock-woven mesh 
system of concrete reinforcement, but at the same time it has been 
compiled to serve as the company’s catalogue. The book contains 
formule and tables with explanatory notes on, the systom and its 
application to various structures. The calculations given i: the 
book have been ae on lines identical with the re¢offimenda.- 
tions of the Royal Institute of British Architects’ report on 
reinforced concrete. Among other things of a useful and 
interesting character, the book gives a history of reinforced 
concrete. There are also many illustrations showing structures of 
various kinds which have been built on this system. 

BERLIN-ANHALTISCHE MASCHINENBAU-ACTIEN-GESELLSCHA) |’, in 
Bamag, Dessau, Germany.—Mr. C. A. Matthews, 12, Newport. 
road, Chorlton-cum-Hardy, Manchester, the agent for the N orth 
of England of the above firm, has sent us a publication on 
‘‘The Erection and Care of Shafting.” The objects aimed at 
in the book are stated in the preface to be as follows :~ ‘‘'l'o 
state the general points of view to be observed in erecting 
shafting and gearing, and to indicate how the gearing, the 
whole plant and its several parts, are to be treated.” The bulk 
of the book is, however, not unnaturally taken up with 
descriptions and particulars of transmission gearing, friction 
couplings, blocks, pedestals, hangers, pulleys, shafting, &c. ‘Ihe 
book is nicely produced and handy in size, 

PH@NIX DYNAMO MANUFACTURING ComPANY, Limited, Thorn. 
bury Works, Bradford.—The first of this company’s new series of 
‘* Pheenix ” bulletins has reached us. The first part is devoted to 
an illustrated description of the Thornbury Works, and the latter 
part is divided into seven sections, each giving mapy illustrations 
of plant recently erected by the company in England. The head- 
ings to the various sections are Large Central Stations, Power in 
Factories, Pumping and Mining, Engineering and Woodworking, 
Textile Mills, Electric Tools, &c. Each section shows plant which 
has actually been erected and working on site. This first bulletin 
is mainly illustrative of the general range of work covered by the 
company, but we are informed that six remaining bulletins, now 
in preparation, will give photographs, weights, and prices of all 
types of plant. 











THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The State of Trade. 

THE week has been devoted to holiday making. Many 
of the engineering establishments will not resume work unti! 
Monday next, although some have already begun again. In 
times of trade prosperity the interval is sometimes curtailed, but 
not so under present circumstances, as there is no pressure of 
orders to be got on with. The settlement of the coal crisis is 
greeted with a feeling of relief on all hands. 


Pig Iron. 

The blast furnaces have, as usual, continued production, 
though at low pressure. Stocks have therefore accumulated to 
some extent, but will doubtless soon be used up. Meanwhile, 
quotations are maintained ; Staffordshire common forge is quoted 
46s.; part-mine, 48s. to 49s. 6d.; best all-mine, 80s. to 8ls.; and 
cold blast, 110s. With regard to Midland descriptions, Northamp 
tons were quoted 463. to 47s., and Derbyshires 47s. td. to 48s 6d. 
For these there is a fairly good demand. North Staffordshire sorts 
are quoted 49s. to 50s. Good pig iron news is that which comes 
from the North of England this week as to a stronger tone there. 


Blast Furnaces. 

In South Staffordshire and Worcestershire at June 30th 
there were 21 furnaces in blast out of 33 built. The position is 
without alteration on the quarter. In North Staffordshire ther: 
are 14 blowing out of 32 built. Northamptonshire has 11 blowing 
out of 20 built, or no change on the quarter. Derbyshire has 31 
out of 44, or an increase of 1. There are 13 blowing in Lincoln- 
shire out of 15 built, which is the same as three months ago, 


Manufactured Iron. 

The manufactured iron trade keeps very quiet. Marked 
bars are quoted £8, and unmarked £5 17s. 6d. to £6. There is 
very little demand for plain sheets, which are quoted £7 2s. 6d. tv 
£7 5s. for doubles. The galvanised sheet trade is stil] disorganised, 
the general quotation being £10 10s. to £11. Some makers declare 
that they will rather remain off the market than sell at tho 
present low prices. 


Steel. 

The steel outlook is somewhat improved, both on home 
and foreign account, and quotations are maintained at :—Angles, 
£5 10s, to £5 15s.; girder plates, £5 15s, to £5 17s. 6d., and boiler 
lates, £7. Bessemer sheet bars are nominally £5 12s. 6d., and 
jiemens £5 15s, 


Foundrymen’s Association. 

At the University, Edmund-street, Birmingham, on ‘l'ues- 
day, the 3rd inst., there was opened the sixth Annual Convention 
of the British Foundrymen’s Association. The chair was occupied 
by Mr. F. J. Cook, of Birmingham, who is the Association’s presi- 
dent. The deputy Lord Mayor (Alderman H. J. Sayer) received 
the delegates, and gave them a hearty welcome to Birmingham. 
The chairman, in his presidential address, alluded to the foundry 
trade of Great Britain as occupying the premier position in the 
world, and said that, in order to retain that position, constant 
attention to education and to research work was necessary. It 
was also needful that there should be close and continuous 
observation of chemical processes. There should be careful study 
as to the effect of design upon the structure of the metal of a cast- 
ing. A paper entitled ‘‘ Twenty-five Years of Cast Iron” was read 
by Professor Thomas 'l'urner, of the Birmingham University, and 
one entitled ‘‘ The Production of Patterns for Light Castings,” by 
Mr. W. H. Sherburn, of Warrington. In the afternoon the mem- 
bers of the Association visited the new University buildings at 
Bournbrook, and the municipal tramway generating station. On 
the following day (Wednesday) more papers were read in the morn- 
iog, and a visit was then paid to the works of Messrs. Bellis and 
Morcom, Ledsam-street. On the following day (Thursday) the 
programme included a visit to the works of the British Thomson- 
Houston Company at Rugby. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
A Dull Market. 
BusINEss was resumed after the holidays on the Iron 
Exchange on, Tuesday, but the attendance was meagre in the 
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extreme, and there were few representative buyers present. 
Under the circumstances, therefore, it will be readily understood 
that trade was slow, and there was scarcely sufficient passing to 
test prices. Still the undertone continues good, and makers are 
holding out for full rates. Practically the only change of import- 
ance to note is an advance, chiefly owing to speculative influences, 
of 6d. to 9d. per ton in Middlesbrough brands, Scotch and other 
sorts remain steady, except hematite, which has a downward ten- 
dency. Forge iron is also dull and in buyers’ favour. 


Finished Iron and Steel. 

In finished iron it is reported that some attempt has been 
made to induce Lancashire bar makers to reduce prices owing to 
outside competition. Inquiry, however, showed that instead of 
there being any reduction, the next move would be in an upward 
direction, Steel products are quiet generally, but foreign billets 
are «carce, and higher prices are asked in most cases by holders. 


Copper, Lead, and Tin. 
There has been no change in manufactured here, although 
the raw metal ruled a little higher. Lead: Sheets were about 
ys, id. per ton higher. Tin: English ingots were a shade dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 52s. to 52s. 6d.; 
Staffordshire, 51s. to 51s. 6d.; Derbyshire, 52s, 6d. to 53s.; Middles- 
brough, open brands, 58s, 4d. to 58s. 7d. Scotch: Gartsherrie, 
59s. 3d.; Glengarnock, 58s. 6d.; Eglinton, 57s. 6d.; Dalmellington, 
57s. 6d., delivered Manchester; West Coast hematite, 58s. 6d.; 
East Coast ditto, 5ts,, both f.o.t. Scotch, delivered Heysham : 
Gartsherrie, 57s. 3d.; Glengarnock, 56s. 6d.; Ezlinton, 55s. 6d.; 
Dalmellington, 55s 6d. Delivered Preston: Gartsherrie, 58s. 3d.; 
Glengarnock, 57s, 6d.; Eglinton, 58s. 6d.; Dalmellington, 56s. 6d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. 
to £8. Steel: Bars, £6 5s.; Lancashire hoops, £7 5s.; Stafford- 
shire ditto, £6 17s, 6d. to £7; sheets, £7 17s. 6d. to £8; boiler 
plates, £7 2s. 64.; plates for tank, girder, and bridge work, £6 
to £6 5s.; English billets, £4 12s. 6d. to £4 15s,; foreign ditto, 
£4 10s. to £4 12s. 6d.; cold-drawn steel, £9 5s. to £9 10s. 
Copper: Sheets, £71; tough ingot, £62 to £62 10s.; best 
selected, £62 to £62 10s. per ton; copper tubes, 84d.; brass 
tubes, 6{d.; condenser, 7/d.; rolled brass, 6}d.; brass wire, 6}d.; 
brass turning rods, 64d.; yellow metal, 6d. per lb. Sheet lead, 
£17 7s. 6d. per ton. English tin ingots, £131 10s. per ton. 


The Lancashire Coal Trade. 


Like the Royal Exchange, the attendance on the Coal 
Exchange was exceedingly small. The settlement in the coal 
trade was regarded with great satisfaction. (Quotations still 
remain very tirm, especially for house coal. There is a fair, 
though not large, demand for slack, while the tone in shipping and 
bunkering coal remains good, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The demand for hematite iron is very weak, and no im- 
provement in the conditions of the trade can be reported. The 
Furness Railway Company, owing to the depression in the iron 
and steel trades, is paying no dividend on the Ordinary shares 
for the half-year ended June 30th. On two previous occasions no 
dividend was paid, in the first half of 1892 and 1895, on the tormer 
occasion owing to the Durham strike, and on the latter owing to a 
period of keen depression in the iron and steel trades. The 
depression through which the trade has been passing has been 
acutely felt, because of the length to which it has extended. 
Latterly better conditions have arisen, and increases in traffic 
have been recorded in place of decreases week by week ; but the 
market has not got back to its old conditions, and there is not any 
immediate prospect of its doing so, although the outlook is brighter 
than it has been. Makers have not much business in hand, but 
they are maintaining the output at their works, and some metal 
is going into stock in makers’ yards. As regards warrant stocks, 
they remain low at 13,377 tons. Prices show no variation. Mixed 
Bessemer numbers are nominally at 58s. net f.o.b., but can, of 
course, be bought at a lower figure than this. Warrant iron is at 
56s. 6d, net cash sellers, and 56s. buyers. Special hematite iron 
is in demand at 60s. to 6ls, 6d. Spiegeleisen is only on slow sale, 
but a fair business is being done in ferro-manganese. Scrap is 
selling moderately well, and there is a good demand for charcoal 
iron. Iron ore is quiet at old prices, ranging from 11s, to 17s. per 
ton net at mines, according to quality. 


Steel. 


The steel mills throughout the district are closed down 
this week owing to the holidays, and also owing toa great extent 
to the scarcity of business which is being experienced. Mr. J. M. 
While, who has been general manager of the Barrow Steel 
Company for the past eighteen years, has resigned, and will leave 
the services of the company at the end of the year. He will, 
however, remain a director of the company. 


Shipbuilding and Engineering. 

There is nothing specially to note in the shipbuilding 
world, beyond the fact that much progress is being made at 
Barrow with the dirigible airship which is being constructed to the 
order of the Admiralty. A special shed is being erected at one 
corner of the Cavendish Dock at Barrow, and it is expected this 
will prove to be an important local industry. Several submarines 
at Barrow are now practically ready for delivery to the Admiralty, 
and other submarines are also being constructed in the private 
shed which has been built for that purpose, 


Shipping and Coal. 

The shipping trade is very quiet, and there is but a 
ss small export of iron and steel. The coal and coke 
trades are lifeless, and the settlement of the coal crisis has 
introduced a steadier feeling all round. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Bank Holiday and Business, 


THIS week is more or less a holiday week, not so much by 
choice as by the accident of things—a disposition in some 
establishmen:s to make Bank Holiday a works trip holiday, with a 
few days added, and this year a decided dearth of employment. 
Works at the East End, being at best only partially employed, 
have in some departments shut down for the week, but not 
generally. At most works efforts will be made to resume opera- 
tions before the week expires, several having started at the time 
of writing. Colliers, as a rule, do not observe Bank Holiday, but 
as August is chiefly the local ‘‘ feast” month, there ismuch broken 
time throughout, 


Steam Coal Still Firm. 

Coal keeps in good demand for shipment at about 9s. to 
9s. 6d. per ton for best grades, and pits are working fairly well. 
Steam nuts move steadily, values being moderately well maintained. 
The strong request for steam coal is, no doubt, to a considerable 
extent owing to the diminished outputs at various collieries on 
account of stoppages caused by difficulties with the pit lads, This 
has necessarily made the position more acute. The tonnage for 
export at Hull is very active, the Baltic season being at its full 
height, whilst the weight taken under contract for railway and 





steam trawler purposes is also at its maximum. For the week 
ended July 27th last, the quantity forwarded to Hull was 
80,827 tons, compared with 74,364 tons for the corresponding period 
of last year. Cronstadt was egain the princinal market, taking 
19,540 tons, Rotterdam second with 6585 tons, Hamburg third with 
6541 tons, and Buenos Ayres fourth with 5009 tons, 


House and Gas Coal. 

For the period of the year the output of domestic fuel is 
distinctly larger than usual. This is no doubt caused by the 
call for stocking purposes, householders being induced to get in 
supplies through some apprehension of a general strike, though 
there were generally optimistic views on the question, which, 
happily, have been justified by events. All the same, customers, 
in many instances, prepared for the worst, and before going on 
their holidays leche well to the stocks in their cellars, A strong 
demand from London merchants is still maintained. This is 
mainly on account of the superior qualities, but secondary coals 
are also in improved request, more especially for the Manchester 
district. Best Barnsley is firm at 11s, 6d. to 13s. per ton at pit ; 
secondary sorts, from 10s. to 1ls. per ton at pit. Gas coal con- 
tracts are now mostly settled, at 6d. to 9d. per ton reduction on 
last year’s prices, 


Small Coal and Coke. 


For good grade slack there is brisk demand, collieries 
haviug no stocks on hand. Values are steady, with an upward 
tendency. Best quality washed smalls make from 6s. to 6s. 6d. 
per ton at pit ; hard slacks, 5s. to 5s. 6d.; and second hard slacks 
at 4s, to 4s. 3d. The qualities used in the cotton and woollen 
districts fetch from 4s, dd. to 5s. 6d. per ton. Best washed coke, 
10s, 6d. to 11s. per ton.; unwashed, 103. to 10s. 6d. per ton. 


Iron—Quiet Business. 


Consequent on the holiday fever, business in iron and steel 
is flat, Sellers are not pushing, and buyers are not eager at any 
price. If anything there is a slightly firmer tone in pig iron, 
following on the settlement of the Scottish coal trouble, but 
business is small. Hematites, West Coast, 68s. to 693. per ton ; 
East Coast, 64s. to 65s. per ton, both less 24 per cent., delivered 
in Sheffield and Kotherham. The Lincoinshire Ironmasters’ 
Association had no meeting last Friday, and prices, therefore, 
remain as before. There is slightly improved inquiry for basic iron, 
but in foundry or forge qualities little or nothing is being done. 
Lincolnshire, No. 3 foundry, 503. per ton; No. 4 foundry, 49s. 
per ton; No. 4 forge, 49s. per ton; No. 5 forge, mottled and 
white, 49s, per ton ; basic, obs. 6d. per ton. In Derbyshire irons 
some fair lots have recently changed hands. In most cases makers 
are asking and obtaining slightly better figures for next year’s 
deliveries. Derbyshire, No. 3 foundry, 49s. 6d. to 50s. per ton ; 
No. 4 forge, 48s, 6d. to 49s. per ton. Both Lincolnshire and 
Derbyshire irons net delivered in Sheffield and Rotherham. 


Bars, Hoops, and Sheets. 

Bars and other descriptions of finished iron are in very 
poor request. Consumers are pressing tor lowering of price, 
which is not iikely to be conceded, as the Associaticn rates now in 
operation are generally admitted to be unremunerative. Quota- 
tions:—Bars, £6 10s. per ton; hoops, £7 10s. per ton; sheets, 
£8 10s. per ton. 


Steel. 

In the steel trade matters have not improved, but there 
is a fairly general hope that business will get better later on in the 
autumn. A serious labour trouble, involving the ironworks, has 
occurred in Sweden. The dispute, if unsettled, will have serious 
effects on Sheffield business, for if the Swedish ironworks are set 
down for any length of time, the local crucible steel trade will 
suffer from lack of supplies of its raw material. Local stocks of 
Swedish iron are about normal in quantity, and through the 
languid condition of trade generally a strike or lock-out in Sweden 
would cause less inconvenience to the manufactures dependent 
upon Swedish raw material than would otherwise be thecase. All 
the same, an early settlement of the dispute is hoped for in the 
departments of Sheffield manufacture concerned. 


The Heavy Industries. 

Vickers, Sons and Maxim, Limited, are engaged 
on orders from the British and Japanese Governments, which, it is 
understood, will keep them busy 1n their big gun department for 
a considerable period. A good-sized order for rails—15,000 to 
16,000 tons—has been secured by Cammell, Laird and Co., 
Limited, for the Soudan Government. Orders for railway 
material and marine work are scanty. There is some hope for 
marine work in the advance of freights, which may tempt 
owners to build new boats; but hope is all in all at present. 
A local wagon-building company has just issued its half-yearly 
report, and another has announced its interim dividend. These 
appear to indicate that wagon companies have done much better 
during the depressed trade than has been the experience in iron 
and steel companies generally. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE upward movement in the prices of Cleveland pig 
iron has been fully maintained this week, and a good business 
has been done ; indeed, they are better off for orders now than 
they have been for some weeks, and statistics show that the 
position has improved. Consumers have bought rather freely for 
early delivery, and there has been more activity among the 
speculators than has been noticeable for some time. This would 
indicate that the trade is at last waking up, and naturally the 
tone is more cheerful. Higher prices for pig iron have this week 
ruled than have before been reported this year, the rates being 
fully 6d. per ton above the previous best. Cleveland warrants 
attained 49s. 84d. cash buyers, and though there was a slight 
reaction, caused doubtless by speculators realising profits, buyers 
at the close on Wednesday were offering 49s. 7d. cash, 
No. 3 Cleveland pig iron for prompt delivery attained 
493. 9d. per ton, and has maintained it, a consider- 
able number of orders having been placed at that 
figure, while 50s. was paid for delivery up to the end 
of September. The influences now are considered favour- 
able, the chief being the encouraging reports from the United 
States, where there appears to be a general revival of trade. The 
settlement of the Scotch labour difficulty has steadied the iron 
market, as Cleveland’s trade with Scotland is not likely to be 
interfered with now. Shipments are more promising this month, 
and stozks are not increasing so rapidly. Itis true that Cleveland 
ironmasters have not yet had any orders from the United States, 
but this week an order for 3000 tons of steel scrap has been secured 
by one of the leading Middlesbrough firms of merchants. The 
reduction of the duties on pig iron and scrap will give traders 
in this district a better chance of doing business on the other side 
of the Atlantic. Pig iron is to be charged 24 dollars duty instead 
of 4 dollars. No. 1 Cleveland pig ironis at 52s. 3d ; No. 4 foundry 
at 48s. 9d.; No. 4 forge at 48s, 6d.; and mottled and white at 48s, 
per ton, all for early delivery. 


Hematite Pig Iron. 
When a revival of the shipbuilding industry can fairly be 
reported it might have been expected that. a genuine improve- 





ment would have been experienced in the East Coast hematite pig 
iron trade, which depends so largely upon the condition of that 
industry, but it cannot be reported that trade is any better, and 
the spurt which appeared a fortnight or so ago is quite off again. 
All who make hematite pig iron for sale on the open murket speak 
dolefully of the business and cannot get any advance. Their 
present selling prices hardly cover cost of production, and as they 
cannot well reduce that cost, sceing that the supplies of materials 
are in too strong a position to be forced to accept lower prices, 
higher quotations for the pig iron must be brought about, which 
will be a difficult task when the make is in excess of requirements, 
It must be conceded that all is not well with the mekers of 
hematite pig iron at present. The current quotation for mixed 
numbers Eist Coast hematite pig iron is 5 r ton for early 
delivery, but it is not easy to get it, especially whe1 second handy 
will still sell small lots at 54s. 9d. Rubio ore is firm at 16s. 3d. 
per ton, delivered at wharf on Tees or Tyne, and pig iron makers 
cannot get average quality coke delivered equal to Middlesbrough 
for furnace purposes under 15s. 6d. per ton, as it has become 
somewhat scarce. 


Cleveland Pig Iron Stock. 

A worse return had to be issued by Connal’s with respect 
to the stock of Cleveland pig iron in their public stores for July 
than has been made known since 1905, the increase having 
reached 21,289 tons, whereas in June it was 16,804 tons, and in 
May 16,338 tons; the total quantity held at July 3lst being 
259,171 tons, of which 252,994 tons were of No. 3 quality, 5086 
tons No. 4 foundry, and 1092 tons iron undeliverable as standard. 
It is not likely that the increase will go on so rapidly this month. 


Exports of Iron during July. 


Disappointment is generally expressed that the record of 
exports of pig iron from the Cleveland district in July was so 
poor. They only reached 101,610 tons, and that is not even up to 
the average of July over the past ten years ; indeed, it falls short 
of that average by 5513 tons, or 6 per cent. June was a bad 
month as regards export, but July was worse by 3593 tons, or 4 

r cent. Compared with July of last year, last month was short 
y 18,455 tons, or 16 per cent., and with July, 1907, the decrease 
was 54,415 tons, or 36 per cent., while as compared with the best 
month on record—April, 1907—July this year was short by 
nearly 77,000 tons, or 43 per cent. Thus the figures for last 
month were unfavourable from almost every point of view, and 
were little better than are looked for in the depth of winter. The 
decline in deliveries was largely due to the decrease in continental, 
and particularly German, demands. Only 13,320 tons were sent 
to Germany, as compared with 25,903 tons in July, 1908, and 
62,717 tons in July, 1907, this year’s thus being little more than a 
fifth of what they were two years ago. Italian requirements like- 
wise fell off, 10,301 tons being taken, against 27,217 tons in July 
last year. Business with France declined from 8529 tons in July, 
1908, to 7425 tons last month, with Norway and Sweden from 8111 
tons to 4714 tons, and with Belgium from 5452 tons to 3842 tons. 
But there were better deliveries to North America, Japan, Scot- 
land, and Wales. To North America 11,525 tons were sent last 
month, against 4600 tons in July, 1908, and to Scotland 26,699 
tons, against 21,015 tons. The seven months’ exports of pig iron 
from the Cleveland district only reached 678,674 tons, against 
825,359 tons last year, and 1,082,524 tons in 1907. This year’s are 
the worst statistics since those of 1905, and only in four of the last 
ten years have poorer figures been reported. To Germany only 
89,198 tons of pig iron have been sent from the Cleveland district, 
against 296,850 tons in the first seven months of 1907 ; the U.S.A. 
and Canada have taken 59,005 tons, against 227,000 tons in 1907 ; 
Scotland, 186,452 tons, against 237,990 tons ir 1907. Last year 
Italy received 109,944 tons of pig iron from Cleveland between 
Janoary and July ; this year 77,164 tons. The oversea demands 
during the seven months have this year been 422,227 tons, against 
785,550 tons in the corresponding period of 1907. 


Manufactured Iron and Steel. 

The demand for steel rails, plates, and angles shows con- 
siderable improvement, and producers speak hopefully about their 
prospects, but as yet they cannot realise improved prices. A fair 
number of orders for plates and angles have lately been 
secured, as a result of the improved demand for new steamers, 
and altogether there is a better outlook in these branches. For 
heavy steel rails the price is £5 5s. net f.o.b., and there are very 
good exports of these. Steel ship plates are at £5 15s., iron ship 
plates at £6, steel ship angles at £5 7s. 6d, iron ship angles at 
£6 15s., and packing iron and steel at £5 5s., all less 24 per cent. 
f.o.t. Competition in the steel galvanised sheet trade has 
become very keen since the combination broke up, and _ this 
district has got a good share of the orders that have been 
offered, as its position is excellent for executing export 
indents, seeing that it is close to the sea, whereas those 
in inland positions are greatly handicapped. The bulk of 
the buying in this branch is on export account. Manufacturers 
in this district are quoting about £10 103. per ton, jess 4 per 
cent., for f.o.b. deliveries of 24 gauge in bundles. The galvanised 
sheet mills in the North-East of England are very well employed, 
as are also the black-sheet manufactories. The bar makers report 
a very quiet state of business. Exports of steel were good from 
the Tees last month, reaching 51,605 tons, against 37,510 tons in 
July, 1908, and for the seven montbs they were 305,316 tons, 
against 271,285 tons. So much cannot be said of the shipments of 
manufactzred iron, for only 9605 tons were exported last month, 
as compared with 11,944 tons in July, 1908, and the seven months’ 
exports were 70,199 tons, against 83,352 tons. The total of manu- 
factured iron and steel exported during the month reached 61,210 
tons, against 49,454 tons in July, 1908. To South and East Africa 
17,340 tons were sent, to China and Japan 10,384 tons, to India 
10,205 tons, to South America 6712 tons, and to Australia 2189 
tons. 


Shipbuilding and Engineering. 

It is generally conceded that the shipbuilders have got at 
last into a better seam, and that there is good ground for believing 
that the worst has been experienced. Shipowners cannot expect 
to obtain cheaper steamers, and those who run regular lines are 
taking the opportunity to secure new vessels. It seems probable 
that the shipyards will in the coming autumn and winter be 
more fully occupied than they have been during the past two 
years. Some shipbuilders are now assured of full work until next 
spring. The change for the better is particularly marked at 
Stockton, where the yards have been badly hit by the: depression. 
Further orders have been secured within the last few days by 
Messrs. Craig, Taylor and Co., R. Ropner and Sons, and 
Richardson, Duck and Co, while at Middlesbrough Sir Raylton 
Dixon and Uo. have obtained orders which will keep them going 
throughout the winter. [Employment is being afforded at most of 
the yards to increased numbers of men. At the marine 
engineering establishments likewise, trade is improving. Messrs. 
Blair and Co., at Stockton, have booked several orders, and 
Richardson Westgarth’s, at Middlesbrough, are re-starting parts 
of their works which have been laid off. 


Coal and Coke. 
The steam coal trade is somewhat quieter, and prices are 

easier, but that was to be expected, seeing that quotations were 
inflated owing to the threatened trouble in the Scotch coal trade ; 
in fact as much as 13s. per ton f.o.b. was asked for best steam coal, 
but now lls. 6d. to 12s. will be taken. There is more tendency to 
buy for forward delivery. For gas coal the demand is brisk, and 
lls. 3d. is asked for best, with 10s. 6d. for seconds. Coke is very 
firm and somewhat scarce, and fully 15s. 6d. has to be paid for 
furnace coke delivered at Middlesbrough, 
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NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Coal Trade Settlement. 
THE termination of the coal dispute has caused great 
satisfaction throughout the industrial communities of Scotland. 
A general strike must have produced disastrous consequences, and 
the arrangement reached at the London conferences has accord- 
ingly come as a genuine relief, and its beneficial influences are 
already apparent in not a few directions. The feeling of renewal 
of confidence and expectation of a revival in business is exhibited 
in the improvement in railway and other stocks, and in the activity 
that has characterised the iron market. A decline in coal prices 
oecasions no surprise, as the cause which led to the recent 
advance has been removed. The settlement of the dispute in 
the coal trade has, as we have said, been heartily welcomed ; but 
the immediate effect on the market as been rather depressing 
than otherwise. Home consumers have shown little inclination to 
purehase in the last few days. Not a few had accumulated sup- 
plies in anticipation of a strike, and some weeks may elapse before 
these are exhausted. There have also been stocks laid up at 
some of the collieries which will bave to be cleared away. The 
foreign demand has also become quieter, and there is an easier 
tendency in prices. Trade holidays, however, are still being 
observed in different localities, but it is anticipated that when 
these are at an end a gradual if not a very large improvement in 
business will be experienced. 


The Pig Iron Market. 
A good business has been done in pig iron warrants since 
the settlement of the coal trade dispute was announced. The 
business is, of course, largely speculative, and fiuctuation in 
values may therefore be ade In addition to the arrange- 
ment in the coal trade, the completion, of the American tariff 
scales is believed to have not been without its influence on the 
iron market. Some authorities argue that the reduction of 6s. 
per ton in the import duty on pig iron is likely to lead to an 
increase in the shipments from this country to the States. From 
the point of view of the manufacturers of raw and finished iron, 
however, it seems to be doubted whether any substantial advan- 
tage can accrue ; for whatever benefit may arise from the reduc- 
tion of the duty on pig iron is not unlikely to be neutralised by the 
remission at American ports of the rates on ore and scrap, which 
is expected to increase the cost of these to the British consumer. 
Of course, these are so far only matters of surmise, and the effects 
Low anticipated may be neutralised or modified by causes that do 
not at present come into view. In the meantime they are subjects 
of discussion, and are not without a certain influence, as hinted 
above, on the course of the speculative market. Since last report 
business has been done in Cleveland warrants from 49s. ld. to 
19s, 103d. cash, 49s. to 50s. 1}d. one month, and 49s. 83d. to 
£0s. 74d. three months. Sales of Cleveland iron were also noted 
at 49s. 74d. for delivery in seven days, 49s. 3d. to 49s. 44d. two 
months, 49s. 64d. September 2nd, 49s. 104d. September 10th, and 
50s. 3d. for delivery 5th October. A lot of Cumberland hematite 
warrants was sold a few days ago at 57s. 6d., but that rate bas not 
been maintained, and the quotation has receded since to 56s. 3d. 
per ton. Scotch warrants are nominally 55s. 9d., without transac- 
tions recorded. 


Scotch Makers’ Iron. 

There has been a firmer tendency in Scotch makers’ pig 
iron, but it is not yet certain whether consumers are prepared to 
pay increased prices. During the last few weeks consumers at 
home and abroad have been, it is understood, anticipating their 
requirements to some extent, so that they are not now anxious 
buyers. Whilst 1 write the current quotations are steady 
to firm, but it is not unlikely that they may be modified 
to some extent in the next few days. Monkland, f.a.s. at 
Glasgow, No. 1, is quoted 55s. 6d.; No. 3, 53s. 6d.; Carn- 
broe, No. 1, 57s.; No. 3, 54s.; Clyde, No. 1, 60s.; No. 3, 54s.; 
Gartsherrie, No. 1, 60s. 6d.; No. 3, 54s. 6d.; Calder, No. 1, 
60s. 6d.; No. 3, 53s. 6d.; Summerlee and Langloan, No. 1, 
6ls.; No. 3, 56s.; Coltness, No. 1, 88s. 6d.; No. 3, 56s. 6d.; 
Glengarnock, at Ardrossan No. 1, 62s. 6d.; No. 3, 56s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 553. 6d.; No. 3, 
53s. 6d.; Dalmellington, at Ayr, No. 1, 58s. 6d.; No. 3, 
53s. 6d.; Shotts, at Leith, or Glasgow, No. 1, 60s. 6d.; No. 3, 
56s. 6d.; Carron, at Grangemouth, No. 1, 63s.; No. 3, 56s. 
per ton. During the holidays ten furnaces have been out of 
blast, but it is likely that a proportion of these, if not the whole, 
will soon be again in operation. The accountant of the Board of 
Conciliation reports that, in accordance with the price of Scotch 
pig iron warrants during the months of May, June, and July, the 
wages of blast furnacemen will not be subject to change during 
August, September and October, 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the 
past week were 4361 tons, compared with 6970 in the correspond- 
ing week of last year. There was despatched to Canada 605 tons, 
Holland 485, United States 10, India 86 France 10, Italy 160, 
Germany 150, Belgium 25, other countries 975, the coastwise ship- 
ments being 1765 tons, against 3411 in the corresponding week. 
The arrivals at Grangemouth of pig iron from Cleveland and 
district amounted to 7673 tons, being 817 tons less than in the 
corresponding week of 1908. 


Finished Iron and Steel. 

Work is not by any means general in the finished iron and 
steel industries of the West of Scotland. On!ya proportion of the 
works has been in operation this week, but it is expected that 
they will be generally employed during next week, although it is 
not anticipated that the available orders will be sufficient to keep 
all the furnaces and machinery in operation. There has been a 
little more done in finished iron. Fair orders for structural steel 
are in the market, but there is severe competition for these 
between Scotch makers and representatives of continental firms, 
who are undercutting price. Shipbuilding specifications are 
coming to hand a little more freely, although there is still room 
for improvement in this respect. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 

No sooner are we out of the ‘‘ wood,” figuratively, than 
alarmists are putting forward the likelihood of getting into 
another. In a few months, we are told, there will be another 
upset, leading to a severe strike. It is to be hoped that this will 
turn out to be, like one of the weather or almanack prophecies, of 
wide reference, and get more attenuated or ‘‘fizzle out” as the 
date is approached. At present there is a satisfactory return to 
old conditions, and as soon as holiday-making has ceased— 
and this is prolonged by the harvesting and other agricul- 
tural work tempting the colliers to their old avocations— 
then we may expect a fair resumption of the coal trade. On 
Monday and Tuesday there was little being done at collieries, and 
a poor attendance on Change. At the various ports quotations 
were being given with some degree of hesitation, for the prospects 
were not definitely named, and Saturday’s list is the most substan- 
tial one to go by in the discussions between buyers and sellers, 


steam, best Cardiff, price 17s to 17s. 6d.; best seconds, 16s. to 
16s. 6d.; ordinary seconds, lis. to 15s, 6d.; best drys, 16s. to 
16s. 6d.; ordinary drys, 13s, 94. to 14s. 6d.; best washed nuts, 
18s. 9d. to 14s. 9d.; seconds, 12s, 9d. to 13s. 3d.; best washed 
peas, 12s, 6d. to 13s,; seconds, 10s. 9d. to lls. 9d.; very best 
smalls, 9s. 9d.-to 10s. 31.; best ordinaries, 7s. 3d. to 7s. 9d.; 
inferior sorts, 6s, 6d. to 7s.; very best Monmouthshire black vein, 
lds. 6d. to 15s. 9d.; ordinary Western Valleys. 14s. 9d. to 15s.; 
best Eastern Valleys, 13s. 9d. to 14s.; seconds, 12s. 9d. to 13s. 3d. 
Bituminous coal: Very best households, 16s. 6d. to 17s. 6d.; best 
ordinaries, 14s, 6d. to 15s. 6d.; No. 3 Rhondda, 17s. 6d. to 18s.; 
brush, 13s. 6d. to 14s,; smalls, 10s. to 103. 6d.; No. 2 Rhondda, 
12s. 9d. to 13s.; through, 10s, to 10s. 6d.; smalls, 8s, 9d. to 
9s. Patent fuel, 15s, to 15s. 6d. Coke: Special foundry, 24s, 6d. 
to 27s. 6d.; foundry, 18s. 6d. to 22s.; furnace, 16s. 6d. to 17s, 3d. 
Pitwood, 203. to 21s, 


Newport Trade. 
The holidays continue to exercise an adverse intluence 

on regular employment at the collieries. There will be no full 
start, it is expected, until Thursday. Latest prices given are as 
follows :—Very best black vein, 15s. to 15s. 6d.; ordinary Western 
Valleys, 14s. 3d. to 14s. 9d.; best Eastern Valleys, 13s. 9d. to 
l4s.; other kinds, 12s. 6d. to 12s.\9d.; best smalls, 8s. to 8s. 6d.; 
seconds, 7s, 6d. to 7s. 9d.; inferiors, 7s. to7s.6d. Bituminous 
coal: Best house coal, 15s. to 15s. 3d ; seconds, 14s. to 14s. 3d. 
Patent fuel, 14s. 6d. to 15s. Coke: Foundry, 18s. to 18s. 6d.; 
furnace, lés. 6d. tol7s. Pitwood, 20s. to 21s, 


Swansea Coal Trade. 
No change in price. Prospects good, but resumption of 
work tardy. Few collieries reopened, but expressions of satisfac- 
tion were heard that now good, regular trade may be expected. 
In a visit round the anthracite collieries we were much im- 
pressed with the fine quality stocks. Wagon loads from the col- 
lieries waiting shipment when business begins again presented an 
excellent appearance. It would not be right to particularise, and 
I only note that there was great identity between the fine blocks 
of coal and the scarcity of small, the loading having been care- 
fully performed. The route of the colliery from the valley, the 
‘‘clearings””—so like American tracts—and the march home at 
night of the colliers gave a scene of an interesting kind ; though 
not so industriously carried out as in the steam coal dis- 
tricts, it is evident that great developments are going on, 
and the fine brand of Welsh anthracite in growing demand. 
Latest prices, Swansea:—Best malting, hand picked, 23s. to 24s. 
net; seconds, 21s. to 22s. net; big vein, 18s. to 19s. 6d. net; 
red vein, 12s. to 12s. 6d., less 24; machine-made cobbles, 23s, 
to 23s. 6d. net; Paris nuts, 23s. 6d. to 24s. net; French nuts, 
23s, 6d. to 24s. 6d. net ; German nuts, 23s. 6d. to 24s, 6d. ; beans, 
17s. to 17s. 6d. net ; machine-made large peas, 10s. to lls. 6d. 
net ; fine peas, 10s. to 10s. 6d. net.; rubbly culm, 5s. to 5s. 3d., 
less 24 ; duff, 3s. to 3s. 3d. net; steam coal, best large, 15s. 6d. 
to 16s., less 24 ; seconds, 13s. 6d. to 14s. 6d., less 24; bunkers, 
10s. to 10s. 9d., less 24; small, 8s. to 9s. Bituminous coal: No. 
3 Rhondda, large, 17s. 6d. to 18s. 6d., less 24; through, lds, 6d. 
to 15s., less 24 ; small, 8s. 9d. to 10s., less 24. Patent fuel, 13s. 6d. 
to 14s,, less 25. Coal quotations are all f.o.b. net cash thirty 
days. 


Last Week’s Coal Trade. 

There was a very fair shipment of coal from Newport, 
Swansea, and Cardiff last week, notwithstanding all the excite- 
ment and rumours. Perhaps there would have been larger exports, 
but a lurking feeling prevailed that all would end well ; so small 
parcels and high prices were kept in the background. The crisis 
was not reached until Friday, and until that date buyers and 
sellers were very restricted and careful in their operations, As 
contrasted with the quotations of the previous week prices were 
not very dissimilar. Best and seconds showed an advance, and 
slight alterations were shown in dry coals. Small steam came in 
more bountifully, with the inevitable result that prices eased off 
fully a shilling, and others in proportion ; but nut and pea de- 
scriptions showed an advance. No. 3 Rhondda, too, were better ; 
but No. 2 and other coals approved for bunkering were down 3d., 
and pitwood fell from 1s. to ls. 6d, 


Iron and Steel. 

The holiday week seems to have made the iron and steel 
industry look still more gloomy. Not a gleam of light was to be 
seen at Cyfarthfa, Dowlais was little occupied, and from Llanelly 
to Ebbw Vale there was little briskness.- Still, the managers are 
to be complimented on the efforts they make and the resolute 
attitude to await the turn of the tide. Large cargoes of iron ore 
arrived and pig iron from Grimsby and other places, 
such as Middlesbrough, which sent 540 tons pig to Newport. 
Quotations continue to be put forward Newport. I note that 
heavy steel rails are now offered at £5 5s, to £5 7s. 6d. ; light 
sections, £5 15s. to £6 ; Bessemer tin-plate bars, £4 10s.; Siemens, 
£410s. to £4 11s. 3d. At the local blast furnaces there has 
not been much activity. Welsh hematite is at 6ls. 6d. to 
62s. 6d., delivered locally. Iron ore continues firm at 16s. 
for best Rubio. Scotch warrants, 54s. 43d. prompt and one 
month ; Cleveland warrants, 48s. 5jd. to 48s. 6d. cash, closes 
48s, 6d. buyers; hematite warrants, 56s. 74d: prompt and 
one month; Welsh hematite, 6ls. 6d. to 62s, 6d., delivered in 
district. Other quotations :—Copper, £58 12s. 6d. cash, £59 15s. 
three months ; lead, soft foreign, £12 13s. 6d.; English, £13 2s. 6d. 
and £13 3s. 9d.; spelter, £22. Swansea: Block tin, £133 15s. 
cash, and £135 7s. 6d. three months ; silver, 23,,d. per oz. This 
week 1000 tons pig came to Newport from Newcastle-on-Tyne. 
Scrap iron from London; 1700 tons steel from Bruges; 977 
Rotterdam. 


Tin Flate. 

Last week’s make sent to works in Swansea district 
94,906 boxes ; shipped during week, 107,389 boxes ; stocks remain- 
ing, 207,246. Imports of foreign sheet and tin-plate bars have 
been heavy. Business firm and brisk. Orders executed on the 
basis of 12s. to 12s. 14d. for ordinary Bessemer, and 12s. 14d. to 
12s, 3d. Siemens. For 28 by 20: 24s. to 24s, 3d. and 24s. 3d. to 
24s. 6d. respectively. Black plates steady at £9 5s, C.A. roofing 
sheets £8 5s. to £8 7s. 6d. per ton. Big sheets for galvanising, 
£8 7s. 6d. to £8 103, Galvanised sheet, 24 g., £10 10s. to £11 
nominal, 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw York, July 28th. 

THE effort to finance a 65,000,000-dollar coke combination affect- 
ing seventy-five independent coke plants, has temporarily failed be- 
cause of the unwillingness of bankers in this city to buy the pro- 
perties outright. The refusal is based on the assumption that 
these plants could not be run to the same advantage by new and 
inexperienced workmen. The combination will probably be consum- 
mated later by purchasing a majority interest in each plant except- 
ing a few small ones and leaving the present owners in charge to 
work them. The great event of the past week was the opening of 
the Hudson and Manhattan Railroad Company's transverse tubes 
between Jersey City, New York, and Hoboken. On account of 
the strike at the Pressed Steel Car Works, Pittsburg, enough 
cars cannot be had to accommodate all the traffic. 
The enormous demand for steel plates has put prices up to 1.40. 


—=! 


Structural steel is fractionally higher. Light rails are now jp 
very active demand, and the Carnegie Company is full to capacity 
Its orders last week were for ‘ tons. The South Chicago 
Rail Mill is loaded up with business for steel rails, and had to tury 
“sea of its new business over to the Carnegie Company. Splice 

ars are also in active demand. Steel billets have advanced 1 dol, 
per ton, All the independent tin plate mills are now running to 
full capacity. All kinds of shafting are now in good demand, and 
the. Republic Iron and Steel Company and Jones and Laughlins are 
making to full capacity in their shafting departments. Pipe 
manufacturers are trying to order for future requirements, but 
are unable to do so on account of the higher prices looked for, 
—_ will continue in active demand for months to come. A large 
volume of business is now coming from the agricultural implement 
makers and stove manufacturers, Large sales of basic were nadg 
during the past few days. The blast furnaces have been booking 
large orders for delivery of pig during August and September, 
Deliveries for later dates are not encouraged. 

The copper market is strong at 134 for Lake ; 13 for electrolytic 
and casting. The electrical companies have been making liberal 
purchases, Arrivals of tin so far this month, 1995 tons ; ai! rat, 
3000 tons. Large dealings are reported in iron ore and arrivals 
from outside countries are heavy. Coke is active ; furnace, 
1.75 dol. to 1.90 dol. Lead is quiet at 4.30 to 4.35. 








LAUNCHES AND TRIAL TRIPS. 





BRITISH SUN, petroleum steamer ; built by Swan, Hunter and 
Wigham, Richardson, Limited ; to the order of the British Sun 
Company, Limited, of Tower Buildings, Liverpool ; dimensions 
424ft. by 52ft. 3in. by 31ft.; to carry 8230 tons ; engines, triple- 
expansions, 27in., 45in., 75in. by 48in. stroke, pressure 180 Ib. ; con 
structed by the Wallsend Slipway and Engineering Company, 
Limited ; trial trip, July 30th. 

GLADSTONE, steel screw steamer; built by Ropner and Sons, 
Limited ; dimensions, 378ft. 6in. by 53ft. by 27ft 3in.; to carry 
7909 tons ; engines triple-expansion, pressure 180 1b.; constructed 
by Blair and Co., Limited ; launch, August 3rd. 

Victor HvGo, cantilever steamer ; built by Sir Raylton Dix: n 
and Co., Limited ; to the order of Messrs. Delmas Freres, of |.4 
Rochelle; dimensions, 301ft. by 43ft. by 21ft. din.; to carry 
3700 tons; engines, triple-ecpansion, 22in., 35in., 59in. by 3¥in. 
stroke, pressure 180 lb.; constructed by Richardsons, Westgarth 
and Co., Limited ; trial trip, July 30th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 





Mr. J. MITCHELL Moncrigrr, M. Inst. C.E., has removed his 
offices from Consett Chambers, Pilgrim-street, Newcastle-upon- 
Tyne, to Pearl Buildings, Northumberland-street, Newcastle- 
upon-Tyne. 

JAMES POLLOCK, Sons, AND Co., Limited, 3, Lioyd’s-avenue, 
E.C , have recently shipped a smal] steel boat to the West Coast 
of Africa, two to Cuba, and several to South America, and have 
a number under construction at the present moment. These 
boats are designed to displace craft built of wood, especially in 
tropical climates. 





NorTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAI 
ENGINEERS.—'I'he annual general meeting of the members of the 
North of England Institute of Mining and Mechanical Engineers 
will be held in the Wood Memorial Hall, Newcastle-upon-Tyne, at 
two o'clock to-morrow, Saturday, 7th inst. The following paper 
will be open for discussion :—‘‘ A Short Description of the Various 
Types of Coal Cargo Steamers and of Doxford’s New Self- 
discharging Steamer,” by Mr. John Kirsopp, jun. 


A REPORT issued by the Navy Department on the navies 

of the world gives Great Britain a tonnage, built and being built, of 
1,871,000 ; France, 801,000 ; the United States, 770,000 ; Germany, 
693,000; Japan, 445,000; Russia, 320,000; Italy, 284,000; and 
Austria, 143,000. The Navy Department excludes all vessels over 
twenty years old, unless they have been re-armed and reconstructed 
since 1900, and also vessels authorised but not actually begun. 
Great Britain is credited with having 53 battleships built and being 
built of a tonnage of 887,000; the United States with 29 of a 
tonnage of 406,000; France with 24 of a tonnage of 337,000; 
Germany with 28 of a tonnage of 354,000; and Japan with 13 of a 
tonnage of 191,000. 
BRITISH ASSOCIATION : ENGINEERING SEcTION.—The following is 
the provisional programme of the proceedings at the Winnipeg 
meeting cf the Engineering Section of the British Association on 
August 25 h, 1909:—After the address by the president, Sir 
W. H. White, the second report of the Committee on Gaseous 
Explosions will be read, after which Mr. Duncan MacPherson will 
read a paper on “‘ The National Transcontinental Railway,” Mr. 
Ormond Higman a yaper on “ International Electrical Standardi- 
sation,” Lt.-Col. William P. Anderson a paper on ‘‘ Improvements 
in the Navigation of the St. Lawrence,” and Mr. C. E. Larrard a 
paper on ‘‘The Behaviour of Ductile Material under Torsional 
Strain.” Sir John Thornycroft will discuss ‘‘ Hydroplanes or 
Skimmers,” and Mr. J. E, Schwitzer ‘‘The Great Engineering 
Works on the Canadian Pacific Railway;’ Messrs W. M. Thornton 
and O. J. Williams are down for a paper entitled ‘‘The Distribu- 
tion of Di-electric Stress in three-phase Cables,” and Colonel 
Goethals for one on ‘‘The Engineering Works of the Panama 
Canal.” ‘* Losses from High Tension Overhead Lines due to Brush 
Discharge ” is the title of a paper by Mr. E. A. Watson, while Mr. 
E W. Marchant has presented a paper on ‘‘ The Calculation of the 
Charging Currents in Three-core Cables and Overhead Transmis- 
sion Lines supplied with Three-phase Currents.” 


New RalLways IN AusTRIA.—Arrangements have just been 
made by the Austrian Government for financing the construction 
of thirty-three local railways in various parts of the monarchy, and 
having a total length of 720 kiloms., about 432 miles. The lines 
will cost rather more than six millions sterling to build, towards 
which the Government will contribute in one form or another about 
four millions. The balance will be raised by the different pro- 
vincial and local authorities and private capitalists. In the case 
of fifteen of the lines the Government will provide about a million 
and three-quarters sterling by guaranteeing the revenues. 
Towards the cost of building another eleven lines direct subven- 
tions will be granted of half a million sterling The remaining 
seven lines will be built directly by the State at a cost of a million 
and three-quarters sterling. ‘The new lines will be of different 
types, some with small gauges and some electric. A few of them 
will have an exclusively industrial value, whilst others, most of them 
in the Tyrol, are intended to develop tourist travel, a means of 
revenue which Austria i> beginning to regard as very important. 
The Tyrolean lines will be very costly to build on account of the 
mountainous character of thecountry. Oneof the projected lines, for 
instance, will rise to an elevation of over two thousand feet. Work 
on some of the lines will be begun almost immediately, but in many 





The contract offered by the Baltimore and Ohio for 6000 cars 





For the present the following may be taken as a guide :— Large 


cannot be placed just at present, on account of the strike. 


cases some four or five years will elapse before the lines can be 
completed, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is nothing new or of interest to be reported con- 
cerning the business in iron and steel. A quiet tone prevails. 
Large orders are not expected to be placed this year, and the few 
contracts that have already been secured for next year had to be 
taken at prices lower even than that which is at present quoted. 
The business on foreign account is, on the whole, better than the 
jnland trade. Quotations for bars are irregular. In railway 
material employment is likely to be pretty satisfactory, an order 
for 10,000 t. having been given out by the Prussian Railway 
Administration for the autumn, and from abroad some fair orders 
have also been coming in. The plate trade has decreased, and the 
mills complain of insufficient employment. 


List Rates. 

The following are the current list quotations per ton free 
at works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 p.t. net at mines ; spiegeleisen, 10 
to 12 per cent. grade, M. 63 to M. 65; white forge pig, M. 55 to 
M. 58; iron for steel making, M. 55 to M. 59; German Bessemer, 
M. 56 to M. 58 ; basic, free place of cons mption, M. 49 to M. 50; 
Lusemburg forge pig, free Luxemburg, M. 44 to M. 46; Luxem- 
burg foundry pig, No. 3, M. 46 to M. 48; German foundry pig, 
No. 1, M. 56 to M. 58; No. 3, M. 55 to M. 57 ; German hematite, 
M. 57 to M. 59; merchant bars, common quality, M. 97 to M. 102; 
iron bars, good quality, M. 122.50 to M. 125; hoops, M. 120 to 
M, 122.50; steel plates, M. 104 to M. 110; heavy plates for boiler- 
making purposes, M. 114 to M. 120; sheets, M. 117.50 to M. 125; 
steel wire, M. 127.50. 


The German Coal Market. 

In Silesia a slight improvement in demand has already 
been noticed for some sorts of fuel, while the Rhenish- Westphalian 
coal trade remains quiet. The Upper Silesian Government pits 
declined to grant the reduction in the prices for coal which iron- 
masters had been demanding. Gas coal is at present quoted 
M. 12 to M. 13 p.t. Best steam coal, M. 10 50 to M. 12.85 p.t.; 
coal for coke making, M. 11 to M. 12 p.t.; anthracite, M. 21 to 
M. 24.50 p.t.; foundry coke, M. 17 to M. 19; blast furnace coke, 
M. 14.50 to M. 16.50 ; briquettes, M. 10 to M. 13.75 p.t. 


Iron and Steel in Austria-Hungary. 

Weakness prevails in all departments ; at a recent meeting 
of the Heavy Plate Convention a reduction in prices was resolved 
upon. ‘Twice already within a year quotations have been lowered. 
The highest price realised was 27 crowns p.q., and now 24 crowns 
will be quoted. Bars, having met with a reduction in price four 
weeks ago, will now remain unchanged fora while. All the mills 
and foundries are reported in moderate occupation, and an 
improvement is not likely to take place this year. The position 
of the Austro-Hungarian coal market is not favourable, a limited 
demand coming in generally. In the Ostrau-Karwin district a 
tolerably good trade is being done. 


No Change in Belgium. 

Since early in June the Belgian iron market has been in a 
fairly steady condition, but no business of importance has been 
transacted for a considerable time, and Belgian ironmasters are 
not likely to realise better prices so long as the competition of 
their German rivals continues keen and successful in nearly all 
articles of finished iron. In plates and in sheets competition is 
specially strong, but quotations have nevertheless ara well 
maintained. Basic bars, being in good request, have shown some 
stiffness in price, while iron bars remain neglected. There is no 
difference now in the prices for iron and steel bars, £4 9s, being 
quoted for both sorts f.o.b, Antwerp. The rail works report a 
good trade generally, though export figures are not favourable ; 
only 40,778 t. have been exported during the first six months of 
the year, as compared to 70,102 t. in the corresponding period 
last year. Export in girders is slightly improving, and the busi- 
ness in iron and stee] manufactured goods is also a little more 
animated, Firmness characterises the pig iron market, forge pig 
alone showing some weakness. In coal, a moderate demand and 
depression in prices have been reported during the week. Stocks 
are rather heavy. The general dulness has influenced briquettes a 
good deal, and 15 50f. and 19f. p.t. are but nominal quotations. 
On foreign account a fair business is done, but here, too, rates are 
unremunerative. 


Fair Accounts from France. 

The tendency is improving. Consumers have less difficulty 
in disposing of their make, and the contracts booked mostly 
extend to the beginning of next year. In the East, German com- 
petition is very keen, and though producers maintain the raised 
list prices, they have to grant rebates to secure inland contracts, 
The physiognomy is bright in the Marne Departement, and in the 
Centre a good employment is secured for some months ahead ; 
although the works only reluctantly quote higher rates, they have 
been able to carry the advances in most instances. In the Nord a 
fair amount of work has been secured in sectional iron, and the 
mills are provided with work till late autumn. Basis prices in 
Paris are 170f. p.t. for merchant iron, and 190f. p.t. for plates and 
girders ; in the Nord 10f. p.t. less is quoted for merchant iron. 
As regards the pig iron market, a fairly satisfactory business is 
done. A firm disposition is shown in the coal trade, especially in 
the Nord, The Loire pits have resolved upon a reduction of 
0.50f, to 1f. p.t. for all sorts of coal, and for cuke. 








INTERNATIONAL AUTOMOBILE GUILD.—This Guild is the latest 
organisation in the motor world for the benefit of automobile 
owners, hirers, manufacturers, traders, and chauffeurs. It aims 
at the commercial development, on mutual lines, of automobilism 
in every branch, for both private and trade use, in the United 
Kingdom and also on the Continent. It is claimed that the Guild 
will open up the many great advantages of motoring for all pur- 
poses and to all classes at a minimum uniform definite reduced 
cost, and thus at once bring it within the reach of the vast number 
who have hitherto been deprived of its benefits by the question of 
cost. Both home and trans-continental touring will be greatly 
facilitated by the organising of an international corps of chauffeurs, 
who, in addition to their varied linguistic attainments, will possess 
special local topographical knowledge. The Guild will act as dis- 
tributing agents between manufacturers and traders, for whom a 
central commercial exchange will be provided. 


Ropert BAND Pork —The death took place at Dumbarton, on 
Jaly 30th, cf Mr. Robert Band Pope, a partner of the firm of 
Denny and Co., engineers and boilermakers, Dumbarton. Mr. 
Pupe, who was in his seventy-fifth year, had been connected with 
Denny and Co, for considerably over half a century. A skilful 
engineer who combined the faculties of insight and application, 
he was so successful in the fulfilment of the posts of works 
manager and chief draughtsman from 1857 to 1885 that in the 
latter year he was taken in as a partner of the firm, and his name 
is associated with its numerous successes, His skill was reflected 
in the results obtained from the first of the British India Com- 
pany’s steamers, When the compound engine was introduced he 
designed those of the Batavia, the first compound engines supplied 
to the Cunard Company, and various others. In the subsequent 
advancement in marine engineering Mr. Pope’s name was associated 
with that of the late Mr. Walter Brock in the development of the 
triple and quadruple-expansion marine engine. 


BRITISH PATENT SPECIFICATIONS. 





When an i: tion is com ted from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Dailemgtentadhdings, hancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM ENGINES. 


817. January 13th, 1909.—IMPROVEMENTS IN ENGINE GOVERNORS, 
Herbert Reed Hall, 14, Lightwoods Hill, Smethwick. 

The object of this invention is to provide a compact governor of 
great sensitiveness. The governor is loaded by a helical spring A 
arranged to bear in a cup B of the head, its other end abutting on 
a sliding spool C, from which the valve control rods are carried in 
any suitable manner. The weights D of this governor are as 
shown, each being of chamfered semi-cylindric section with flat- 
tened sides. These weights lie snugly around the box part B and 





are enclosed by the cover E: The head carries at each side a pair 
of lugs F, and bell cranks G on the weights D are fulerumed 
in these lugs by means of pins H. The bell cranks G are con- 
nected to the sliding spool C by links such as J. To eliminate 
friction, which greatly impairs the sensitiveness of the governor, 
the pin H is formed with lozenge-shape trunnions K to bear in 
the holes in the lugs F of the head. The rotation which is 
allowed the bell cranks amounts only to a slight rocking over the 
knife edges of the trunnions. Thus a knife edge is substituted 
for the rubbing friction of the surface of the pin against the 
lugs, and a much more sensitive governor is obtained. —Ju/y 14th, 
1909. 


STEAM GENERATORS. 


14,343. July 6th, 1908.—AN IMPROVED WATER-TUBE BOILER, 
Harry Del Mar, of 428, West 124th-street, New York. 

This boiler has side headers at the bottom, connecting by 
diagonally arranged cross-water tubes with the upper headers A, 
which also connect by tubes B with the steam drum C. This 
connects by downflow tubes D with the mud drums F, which 
are connected together by tubesG. The boiler has a fire-box H, 
at the back of which is a baffle K extending up nearly to the 
horizontal top L, serving as a baffie, and which extends from the 
steam drum to the boiler sides, A similar baffle N is arranged 
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Cross Section on Line XX 


at the back of the baffle K, and extends up to the baffle L. 
The battles thus form a vertical combustion chamber O between 
them, giving the hot gases a chance for further combustion, and 
therefore promoting higher efficiency. The baftle N bas a 
passage P near the bottom for hot gases, and the smoke passes 
out of the rear compartment through the opening R, which is 
formed behind the baffle or plate S. Thus the gases pass first 
between the first section or bank of tubes, next to the chamber 
between the walls K and N, where re-combustion occurs, next 
between the second bank of tubes Y, and finally out, A modifi- 
cation is dealt with.—July 14th, 1909. 


INTERNAL COMBUSTION ENGINES. 


16,927. August 12th, 1908.—IMPROVEMENTS IN INTERNAL CoM- 
BUSTION ENGINES, Frank Arthur Goldsmith, of Marian Villas, 
Rhuddlan, Flint, and Francis Corbett, of Phoenix Ironworks, 
Rhuddlan, Flint. 








This invention relates to internal combustion engines of the usual 


four-stroke type, using oil as fuel, and has for its object to provide 
means for keeping the combustion chamber at the required high 
temperature, whereby the oil fuel may be more effectively 
vaporised. The detuchable head A of the cylinder B is cast with 
an internal egg-shaped combustion chamber C, the walls of which 
form, with the external walls of the cylinder head, a water 
jacket D. The combustion chamber is in communication with the 
cylinder through a contracted orifice E, and at the other side of 
the chamber, and opposite the orifice E, is disposed the inlet 
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valve F controlling the fuel and auxiliary air supply, the ports for 
which, G and H respectively, are led to the valve seating. Passing 
through the centre of the combustion chamber is a curved tube K, 
which is adapted tu conduct the exhaust gases from the cylinder to 
the atmosphere. Inserted into one side of the combustion cham- 
ber is the sparking plug M. The main air valve N and exhaust 
valve O control their respective air and exhaust ports P and k. 
Heat radiating fins R are provided round the exhaust tube to assist 
in more effectually dissipating the heat within the combustion 
chamber.—.Ju/y 14th, 1909. 


28,559. December 31st, 1908.—IMPROVEMENTS IN OR RELATING 
to AuToMATIC VALVES, De Dion Bouton (Société Anonyme) 
of 20, Quai National, Puteaur, Paris (Seine), France. 

This invention relates to improvements in dash-pot regulators 
for the additional air valves of carburetters of the kind in which a 
float is mounted on the valve stem and immersed in a bath of 
mercury. The air enters the apparatus through the orifice A, 
then passes into the conduit B and thence to the carburetter. 


N°28559, 





This conduit is adapted to be closed by a valve C fitted to a stem 
D. This stem has atits lower end a float E made of brass or other 
metal, and a disc F, also of metal, below the latter. In the lower 
part of the chamber H there is » bath of mercury K in which the 
float is partly immersed. The quantity of mercury placed in the 
receptacle H is such that the valve C closes the orifice when the 
motor is at rest. A filling duct M for the purpose of filling the 
receptacle H also enables the level of the mercury in this recep- 
tacle to be regulated.—July 14th, 1909. 


TURBINE MACHINERY. 


23,626. November 5th, 1908.—IMPROVEMENTS IN CONNECTION 
WITH COMBINED RECIPROCATING AND TURBINE INSTALLATIONS, 
James Denny, of Denny and Co., Engine Works, Dumbarton, 
in the county of Dumbarton, North Britain, engineer, and 
John Irving, of Malmo, Cardross, Dumbarton, 
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This invention has for its object to render it possible to repair 
a condenser or its air or circulating pump or other connection 
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without its being necessary to stop any of the three propelli 
engines. A closure device, consisting of a stop valve, is arrang: 


in each of the exhaust pipes or passages (1, C2 between the tur- 
bine engines and the condensers B', B®, and should a condenser 


or its air or circulating pump or other connection on one side 
require repair, the stop valve in the exhaust pipe connected with 
that condenser is closed, thereby shutting off connection between 
the turbine and the defective condenser, so that the necessary 
repair can then be effected conveniently, the exhaust steam, of 
course, then passing entirely into the other condenser. The stop 
valves employed are preferably of the clack valve type. They are 
arranged to work across the pipes C', C2, and are. centrally 
attached, each to a vertical spindle D, connected at the outside 
to any suitable mechanism (not shown) for opening and closing the 
valve.—July 14th, 1909. 


DYNAMOS AND MOTORS. 


14,700. July 10th, 1908.—IMPROVEMENTS IN AND RELATING TO 
THE REGULATION OF ELECTRIC Motors, the British Thomson- 
Houston Company, Limited, 83, Cannon-street, E.C., and 
Edward Garton, of 171, Clifton-road, Rugby. 

This invention relates to the regulation of electric motors, and 

has for its object to provide an improved regulator whereby a 

motor may be caused to run at a constant or nearly constant speed 

notwithstanding variations in the line voltage. At normal speeds 
the governor A holds the contacts B and C apart. These contacts 
being in the circuit of coil D prevent this coil from being energised, 
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consequently the coil E, which is permanently energised, holds the 
ecntact F away from contact K, and the resistance H remains in 
the tield cirenit of the motor. If, however, the speed of the motor 
rises, then the governor causes the contact B to engage the contact 
C. This completes the circuit of relay coil D, and as the relay is 
differentially wound, the effect of coil E on the movable contact F 
is neutralised. Contact F therefore engages contact K, and the 
shunt circuit about the resistance H is closed, thereby allowing a 
greater amount of current to pass through the field, so that the 
speed of the motor isreduced. When the speed of the motor falls 
sufficiently the governor again separates the contacts B and C, and 
the coil E again holds the contacts F and K apart.—July 14th, 
1909. 


GAS PRODUCERS. 


14,405. July 7th, 1908.—IMPROVEMENTS IN ScucTION Gas PrRo- 
pucERS, Harold Berry, of Clementston, Victoria, Australia. 
This invention relates to suction gas producers of the kind 
wherein provision is made for the removal of ash and clinker with- 
out necessitating the stoppage of the plant. The apertures F open 
into a well or receptacle A attached one on each side of the grate. 
The upper end of each well is flush with the bed-plate or bottom 
B of the combustion chamber, whilst a pivotally mounted door C 
is arranged to close the bottom of the well, so that, after the 
clinkers and other refuse from the bottom of the combustion 
chamber have been collected in the well or wells, their doors can 
be momentarily opened to discharge the collected refuse there- 
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Vertical Section of lower part of Gas producer. 


from, and then instantly closed before any excessive quantity of 
air has entered the generator. The precise shspe and arrange- 
ment of the wells or receptacles A A can be varied consider- 
ably without departing from the spirit of this invention. A rake 
D, preferably having a T-piece at its end, is arranged to work 
through a hole or gland E in the wall of the refuse receptacle A, 
so that it can be us2d for withdrawing the clinkers, ashes, or other 
refuse from the grate or combustion chamber into the receptacle 
without admitting air into the said chamber. The rake, when not 
in use, can be drawn to the side out of the fire. The rake is pre- 
ferably passed through a gland mounted in a ball-and-socket joint, 
as illustrated at J, in order to allow the rake a wider range of 
action. Several modifications are dealt with, ard there are two 
other illustrations.—Ju/y 14th, 1909. 


TESTING AND MEASURING INSTRUMENTS. 


4547. February 24th, 1909.—AN APPARATUS FOR INDICATING 
MINUTE MOVEMENTS OF BopiEs, John Thomas Irwin the 
Central Technical College, South Kensington. 

This invention relates to an apparatus for indicating the minute 
movements of bodies, by means of which an exceedingly small 
movement of a body may be easily observed and the extent and 
direction of the movement indicated. The object whose move- 
ments are to be observed is indicated by 0. To this object two 
wires or cords A B, C D, are attached, the ends B and D being 


C.D, a mirror M is secured, shown in dotted lines. 


N°4547 











to it towards the left hand in the drawing. Thus the slightest 
movement of the body © will produce a double torsion of the 
mirror. By throwing a beam of light from any convenient source 
of light L. vpon the mirror M, and reflecting it on to the screen 8, 
the movements of the object 0 may be observed.—July 14th, 
1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


26,914. December 11th, 1908.— NEw or IMPROVED BELT SHIFTER, 
Ernest Edmund Bentall and George Cowley Bingham, both of 
Heybridge, Maldon, Essex. 

This belt shifter support comprises a slotted plate A of approxi- 

mately horseshoe shape secured to any convenient fixed part by 

screws, bolts, or other means. This plate forms a support to which 

a slotted bar B is secured by bolts C passing through the slot in 

the plate and the slot in the bar, so that the position of the bar 
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may be varied as desired by loosening the nuts of the bolts, or it 
may be reversed by detaching. The outer end I) of the bar B is 
shaped to stand at right angles to the remainder and on this part 
D slides the belt fork EF. This part Dis cf I section, and the 
slot in the fork E is of X section, so that the fork may be arranged 
to project in any one of four diffarent directions to suit the position 
of the supporting bar B and the direction in which the belt to 
be controlled runs. A modification is also dealt with.—J/1/y 14th, 


1909. 
MISCELLANEOUS. 
14,170. July 3rd, 1908.—IMPROVEMENTS RELATING TO HyDRAULK 


LirTInG APPARATUS, Thomas Parker, of Wednesfield, Stafford- 

shire. 
A hollow standard A is provided with a longitudinal partition B 
forming two inlets for water or other liquid under pressure, and 
upon the top of this standard A there is a piston C, and communi- 
cation is made from above the top of the pistor. C with one of the 
compartments D of the standard A, and communication through 
the side of the standard A from heneath the piston C with the 
other compartment E thereof. Upon the standard A and the 
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If the body 
O moves in the direction of the arrow the wire A B will straighten 
out and the side of the mirror attached to that wire will move 
towards the right hand in the drawing ; at the same time the wire 
C D will straighten out and move the side of the mirror attached 


— 
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closing cover plates or doors, the device being disposed inte,. 
mediate of the doors or cover plates to be operated, and for the 
purpose a lever is provided, pivoted centrally at the lowe, 
extremity of the cylinder F, and at the extremity of one arm | 
pivotally connected by a link K to one cover, while the other, J 

1s pivotally connected by a Jink K' to another in such a manner 
that on the cylinder F being raised the set of covers is closeq 
while when the cylinder F falls they are opened.—July 14¢/,, 1909; 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





925,566. AUTOMATIC AIR-BRAKE AppaRAtUs, J. O. 
Angeles, Cal.— Filed October 22nd, 1907. 
There are no less than twenty-three claims for this inveition, 
One of the shortest of these—No. 4--sutliciently indicates jts 
general scope: -In an automatic air-brake system, a train pipe, 4 
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supplementary reservoir, a piston exposed to pressure from the 
train pipe, a spring opposing said piston for a portion of its move. 
ment from train-pipe pressure, and a valve operated by said 
piston and adapted to open communication between the train 
pipe and supplemental reservoir upon compression of said spring, 


925,580. Tire, C. H. Neiffer, Akron, Ohivo.—Filed January 25th, 
oC 


This curious invention proposes the use of a multiplicity of 


inner tubes inside an elastic outer cover. Each tube is to have its 
own air tube and valve, and these are all connected to one air 
chamber. There is only one claim. 


925,634. Gas Propucer, (. Hatton, Saltsirells 

Brierley Hill, England.—Filed August 21st, 1905. 
This invention is adequately explained in its one claim. In 
combination with a gas producer, means for producing and 
supplying mixed atmospheric air and steam or water vapour 
thereto, comprising in combination, a chimney, a vaporising 
chamber containing a water spray and receiving into its interior 
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the waste products of combustion from the chimney flue, a mixing 
box receiving the steam or water vapour and the waste products of 
combustion from said vaporising chamber, a heated atmospheric 
air supply to said mixing box, and a blower adapted to draw the 
atmospheric air into the mixing box and the waste products of 
combustion from the chimney flue through the vaporising 
chamber so as to vaporise the water spray therein and mix the 
same in the mixing box with the atmospheric air and deliver said 
mixture into the gas pruducer. 








TuE Official Circular of the Tramways and Light 


Railways Association contains in its July issue a translation of the 





secured to the body O, and the ends A and C being secured toa 
fixed point or points independent of the body O. A second pair 
of wires E F, and G H, are looped over or tied to the wires 
A B, C D, E F,to A B, and G H, toC D. The wires A B, 
CD. EF, and G H are held stretched under tension. The ends 
A, E, C, D, being conveniently attached to, say, a flat spring P. 
If the object O moves in the direction of the arrow it causes the 
wires A B, C D, to straighten out, owing to increased tension, so 
that they cause the wires E F and G H to sag more. If the object 
O moves up ina direction contrary to the arrow the tension on 
the wires A B and C D will be reduced, and therefore the sag will 
increase as they are pulled by the wires E F and GH. Across 
the wires A B, G H, or across any two points whose movements 
are determined by the sagging or stretching of the wires A B, 


piston a movable cylinder F is mounted, the lower extremity of 
which is provided with packing to ensure a good hydraulic joint, 
while similarly the piston C is packed for the same purpose, and 
the cylinder is provided with a cover plate G. On the admission 
of water under pressure to one compartment I in the standard A 
it will pass upwardly above the piston C and lift the cylinder F, 
while when water under pressure is led into the other compart- 





vaper On rail corrugation read by the chief engineer of the Great 
Berlin Tramways before the International Tramway Congress held 
at Munich last September. Among other matters bearing on the 
same subject are the experiences of nineteen tramway managers 
and engineers. The exnerience of Mr Blain, of West Ham, may 
be quoted as typical. He states:—‘‘ Rail corrugation developed 
rapidly on practically every route. They appeared especially on 
short lengths of single lines, which are frequently traversed by 
cars at a high speed. Several leogths have been ground out, some 
by hand filing and some by carborundum blocks fixed on : 

National Rail and Tramway Appliances Company’s machine under 


one of our water cars, the latter being the least expensive method. 





ment E of the standard, it causes the fall of the cylinder F. 
Such hydraulic devices are used for the operation of a set of 


The corrugations, however, appear to show themse.ves again after 


about six months. 
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EXPERIENCE WITH SUCTION GAS 
PRODUCERS. 
No, III.* 


Depth of fuel.—This should not be less than 1ft. 9in. 
in the smaller sizes, increasing to 2ft. 9in. or 3ft. in 
generators of about 150 to 200 brake horse-power when 
using anthracite “beans” of about fin. to lin. cube, 
though for smaller fuel, which lies closer together and 
tends to check the free passage of the gas, the depth may 
be reduced 2in. or 3in. with advantage. 

A plant of 200 brake horse-power size was tried on 
depths of 2ft. Gin. and 2ft. 9in. when using anthracite 
“ beans,” all other conditions remaining the same, but no 
difference could be discovered in the working. The 
deeper fire should be of advantage in warming the 
“green” fuel before it reaches the combustion zone, 

rovided the vacuum necessary to draw the gases through 
the hot fuel does not become too high, causing dust to 
be carried to the scrubber and connecting pipes. 

Although the depth should usually be kept at the figures 
given above in every-day work, gas can be obtained to 
work the engine when the fire is trom 12in. to 18in. deep, 
but it should not be allowed to get so low as this if fresh 
fuel is to be added later, as the tire will be deadened, and 
probably give such poor gas as to stop the engine. If, 
however, it is decided to clean out the plant, the stoker 
may gradually reduce the level of the fuel in the generator 
until the fire is only 15in. deep when the time to stop the 
engine arrives, and thus reduce the amount of half-burnt 
fuel to be removed from the generator. If time admits 
when cleaning out, this hot fuel should not be immedi- 
ately removed as this permits cold air to impinge on the 
hot fire-brick lining, and may cause cracks and air leaks 
to form in it; but the whole generator should be left for 
some hours to cool gradually before the fuel is taken 
out. 

Fire-brick lining.—This should not be less than 6in. 
thick in the small sizes, and run up to Yin. thick in plants 
of 120 brake horse-power and upwards. The blocks should 
be specially made to suit the plants, of good hard material, 
and in as large pieces as can be conveniently handled, to 
reduce the number of joints toa minimum. The jointing 
should be made with fireclay, and care should be taken in 
placing the blocks to ensure their fitting very closely, and 
with a minimum thickness of jointing material. The 
space between the fire blocks and casing should be packed 
with dry sand or other non-conducting material. If the 
lining shows signs of wear a spare set of fire-clay blocks 
should be ordered at once, to avoid having to make up a 
lining of ordinary fire-bricks, which has too many joints, 
and would only last a very short time owing to air leakages 
into the furnace. 

A generator badly built up in this way has been known 
to admit so much air into the furnace as almost to fill the 
generator with hard clinker in a day’s working; when 
suitable fire-clay blocks were properly built in the generator 
the plant worked quite successtully, the small amount of 
clinker could be taken out through the door, and it was 
only necessary to draw the fire for cleaning purposes 
every two or three weeks, 

Air leaks.—In addition to the leakage through the 
lining, considerable trouble has sometimes arisen with 
plants owing to the joints ketween the various parts not 
being made air-tight; this applies especially to the joints 
connecting the hopper body to the top cover and the latter 
to the body of the generator. With suction plant all 
leakages when at work are into the generator, and the 
extra supply of oxygen causes partial or entire combus- 
tion of the gas above the fuel. Ifthe leakage is small 
the gas supplied to the engine may be enough to enable 
it to run, but, as more of this poor gas is required for a 
given power, the suction on the plant becomes heavier, 
causing excessive generation of heat; this, and the extra 
heat caused by the combustion in the top of the generator, 
is liable to crack the casing or vaporiser if of cast iron, 
or to burn them away very quickly if made of thin steel 
sheets. 

Excessive heating of generator or scrubber can gener- 
ally be traced to air leaks into the generator, and the cause 
removed before much damage is done. This leakage is 
not likely to happen when plant is first erected by the 
makers, as their workmen know the places requiring air- 
tight joints; it usually occurs after one or two of the 
joints have been broken for greater facility of examina- 
tion and general cleaning, as the attendant does not 
generally realise the necessity for preventing any leakage, 
and fails to ensure the joints being air-tight when re- 
making them. 

In no case should the slightest leak into the top of the 
generator be tolerated or be allowed to continue, as it will 
quickly increase in size, and. probably spoil the generator ; 
in such a case it is well to take to heart the old proverb, 
“A stitch in time saves nine.” 

The use of steel or wrought iron plates should be 
avoided—unless they are of exceptional thickness— 
wherever they are exposed to hot gases on one side and 
vapour on the other, owing to their liability to rust 
quickly. Several generators with steel casting ; having 
air and vapour on one side, and hot gas on the other, 
were soon rendered useless owing to small pin holes 
developing, which permitted air to pass to the gas and 
quickly opened out into large holes. 

_ Leakage is often found to take place through the clean- 
ing doors of the generator, which, though not so serious 
as into the top of the generator, will cause the formation 
of clinker on the side of generator above the door; it is 
always well to ensure these doors being kept absolutely 
tight when at work by using an asbestos joint let into the 
door or casing; to prevent them being opened too often a 
small sight-hole with suitable cover should be provided, 
so that the fire may be examined at intervals without 
letting in too much cold air and thus upsetting the good 
working of the plant. These sight-holes are also useful 





* No, II, appeared August 6th, 


for poking the fire just above the fire-bars and breaking 
up pieces of clinker whilst the plant is at work. 

The piping between the generator and the scrubber 
should be of ample size to pass the volume of hot gas, 
which at 600 deg. Fah. will occupy about double the 
space it would take when cold, and thus prevent too 
much dust being drawn out of the generator and 
deposited in the scrubber and water seal pots. This 
feature should receive special attention in generators of 
small area per brake horse-power, which require pipes 
to pass the gas quite as large as those used by generators 
of larger proportionate area. 

Cleaning doors, easily removed, should be provided at 
all bends and other places in piping where dust and tar 
may be deposited, so that the cleaning may be done with- 
out much trouble to the attendant; joints and elbows 
that cannot be easily examined are often neglected until 
they call attention to themselves by causing stoppages, 
which usually happen at most inconvenient times. 

The connecting pipe between the generator and scrubber 
should have a water seal for use when plant is not work- 
ing; this will prevent any escape of gas from the scrubber, 
and ensure good gas being ready for starting the engine 
again. Some makers arrange for a constant water seal 
of tin. to }in., through which the gas is always drawn; 
this helps to clean and cool the gas coming from the 
generator, but in several cases has not proved satisfactory. 
The hot gases have been known to carry a small amount 
of hot carbon, which floats on the water and gradually 














Fig. 4 


forms a hard deposit on the extreme edge of the pipe, this 
action being assisted by the alternate cooling and heating 
effect due to slight fluctuations in water level. This 
deposit gradually stops up the pipe—see upper part of Fig. 4. 
The carbon will not set on a dry hot pipe, but only when 
the latter is moistened by the water and dried by the hot 
gases alternately, so that the pipe should be quite clear 
of the water when working—as also shown in Fig. If the 
scrubbers are of ample capacity the smaller amount of 
cleaning required will more than compensate for the slight 
difference in cooling efficiency. 

A large plant with double scrubbers had this deposit 
form on the end of the inlet pipe, and it caused consider- 
able inconvenience until the reason was discovered. 
Owing to the excessive suction todraw the gas through 
the small opening, the coke in the scrubber nearest the 
engine was found to be moving up and down in places 
with every pulsation from the engine. The position of 
the trouble was found by the application of vacuum 
gauges to each part of the plant. ‘Temporary ones were 
first used, but permanent gauges have now been fixed, 
and periodic reading of these gives warning of any change 
taking place, in ample time to enable cleaning to be 
done at the next week-end. 

Fan and chimney or waste pipe—A fan should 
always be provided for blowing the fire and putting a 
small amount of pressure on the system when testing the 
gas before starting the engine. As the labour of working 
a fan for 15 or 20 minutes is heavy, care should be 
taken to have one both well made and efficient; the 
small extra cost that may be involved will be fully 
repaid in the time saved in blowing, and also in the 
satisfaction of the attendant. In the larger sizes it is 
customary to fix a power-driven fan for blowing, but if 
the waste pipe is really made into a chimney, not the 
smal short pipe usually fitted, but of ample diameter and 
{.om 25ft. to 35ft. high, it acts almost as well as a fan, 
and the time of blowing may be much reduced. 

In a 200 brake horse-power plant having a fire about 
36in. diameter by 2{t. 9in. deep, a waste pipe, 4in. 
diameter, was originally provided, and a 4in. power-driven 
fan was fixed for blowing. Owing tothe smallarea and long 
length of pipe, the fan was choked and of no use, so the 
waste pipe was altered to 6in. diameter by about 35ft. 
high to clear the roof. After this change the power fan 
would blow up the fire quickly, but was soon found to be 
unnecessary, as the chimney draught was ample in itself to 
force the fire to a heat suitable for gas making, and the 
power fan was removed at the attendant’s request, the 
only fan used being a small hand fan, to put pressure on 
the plant for two or three minutes whilst the gas was 
being tested. 

When the plant was not at work the chimney valve 
was kept almost closed, to avoid burning too much fuel, 
and keep down the standby losses. About thirty minutes 
before the time for starting the engine, the attendant 
opened the chimney valve to its full extent, and then did 
all necessary clinkering, stirring, and cleaning of plant. 
When this was done he tested the gas, using the hand fan 
to prevent back fires, and was always ready for starting 
with good gas in twenty to twenty-five minutes. 

It is not suggested that such results can be obtained from 
all plants and engines; the conditions in this case were 
more favourable than usual, as the engine had high com- 


fitted with a very heavy fily-wheel, to ensure steady turn- 
ing of the direct-coupled dynamo; being started by com- 
pressed air, it would run light for several minutes, owing to 
the energy stored in the fiy-wheel, and thus assisted in 
drawing up the fire in the plant. It does show, however, 
that a judicious arrangement of size and length of chim- 
ney can greatly reduce the labour entailed in using a fan, 
and modify what is often considered the most trouble- 
some feature in using gas plants. 

In moderate size plants the time taken for starting is 
usually 15 to 20 minutes; but under suitable con- 
ditions this can often be reduced. With one plant of 
30 brake horse-power driving an electric light installation 
at a private house, the gamekeeper, who had never seen a 
plant previously, was able to start the engine in an 
average time, over three months, of 10 minutes, and in 
no case had he exceeded 20 minutes. In another case, 
with 20 brake horse-power plant and engine driving 
sewage pumping wachinery, the attendant several times 
had the centrifugal pumps, which took from 1 to 2 minutes 
to charge, at work in 8 minutes from going in to the pump 
house ; but, on one occasion when trying to do s0, failed 
to get the engine to run for over 10 minutes, and was much 
chagrined when asked at the end of that time, “ Why 
not try with the gas cock open?” an essential feature, 
which, in his haste, he had omitted, much to the amuse- 
ment of the onlookers. 

Scrubbers.—These are made of mild steel plates, 
having a grid in the base above the entrance for the hot 
gas to carry the coke. Doors of ample size must be 
provided at the top and bottom of the scrubber for 
convenience in emptying and refilling with the coke, 
which must be changed about every six months. When 
two scrubbers are used, that nearest the generator should 
be supplied with fresh coke about every three or four 
months, but the second one can usually be worked about 
twelve months before the coke becomes too dirty for good 
results. The coke should be clean and hard, from 3in. to 
4in. cube in the bottom part of scrubber, gradually 
reduced to about 2in. cube in the upper portion. 

The water for cleaning and cooling should run in the 
opposite direction to that in which the gas is moving, 
and about 1} to 14 gallons per brake horse-power will | 
be required. Any ordinary water supply will be suitable 
for the scrubber, provided it is fairly clean, but if possible 
the water fed to the generator should be soft to avoid 
deposition of lime, &c., in the vaporiser. In larger size 
of plants the scrubber should have the coke in two tiers 























Fig 5 


or two scrubbers of smaller size used in series, as Fig. 5. 
Though more expensive than a single scrubber, they are 
more convenient. If mounted on a cast iron base, as 
shown, with suitable cleaning doors, they will make a 
good substantial arrangement, and be less likely to cor- 
rode from the action of the water and hot gases in the 
base, which have in some cases quickly worn out the 
steel scrubbers. Even the smaller sizes would be im- 
proved by the use of such a base, and the extra cost 
would be fully repaid in the longer life and durability of 
the scrubber. 

A capacity of about j to 1 cubic foot per brake horse- 
power of engine will be ample for ordinary Welsh 
anthracite, although even larger sizes have no disadvan- 
tage, and ‘will work for a proportionately longer time 
without requiring renewal of coke, kc. The diameter of 
scrubber may vary to a considerable extent, but usual 
sizes are about lft. 9in. to 2ft. for 20 brake horse-power ; 
plants up to 4ft. or 4ft. 6in. for 200 brake horse power ; 
Two scrubbers, each 4ft. diameter by 6ft. 6in. high, 
mounted on a cast iron base—as shown in Fig. 5—are 
suitable for a 200 brake horse-power plant. 

When gas coke or inferior anthracite is used in the 
generator, the ordinary coke scrubber may not be found 
to remove all the tar, &c., from the gas, and a sawdust 
scrubber or tar extractor should be added to prevent dirty 
gas passing to the engine and causing its valves and 
spindles to become clogged. 

Expansion box.—Most makers now include an expan- 
sion box in their plants; this should be placed close to 
the engine and at a lower level than the rest of the gas 
main, so that the latter will drain into the box. A drain 
cock should be fitted to it for drawing off condensed water, 
and a blow-off pipe with a good cock to admit of poor gas 
being blown out of the mains and scrubbers before starting 
engine. The capacity of the expansion box is usually made 
from a-half to three-quarters that of the engine cylinder, 
but where not inconvenient a much larger size will be 
found advantageous ; it will enable the engine to get an 
ample supply of gas without excessive suction pressure, 
and will cause the suction action on the whole plant to 
be slower and easier, thus drawing the air and vapour 
through the generator at a slower rate. This gives a 
longer time for the chemical reactions to take place, and 
assists in obtaining a better quality of gas. 

Use of town’s gas.—In the earliest examples of suction 
gas plants aud engines, arrangements were usually made 
to enable town’s gas to be used for starting purposes and 
as a stand-by, but it was soon proved to be unnecessary, 
and most plants are now fixed without any such arrange- 
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from any town’s gas supply, and are quite as trustworthy 
as any steam plant. 

In some cases, where the maximum power is only 
required for a short time, gas engines have been arranged 
with a town’s gas supply for the short period of maximum 
load. This has proved a convenience, but as gas 
authorities naturally object to providing such inter- 
mittent supply, especially when it occurs at their period 
of maximum demand, and may at some future time obtain 
powers enabling them to refuse to give such service except 
at greatly increased rates for gas, it is much better when 
putting down a new plant to make it amply large for 
any work it may have to do. 

Many authorities have now reduced the price of gas 
when used for power purposes. In order to meet the 
competition of suction gas plants, and~ before putting 
down a new installation, the relative costs should be 
carefully considered. It will be found that with town’s 
gas at 1s. 3d. per 1000 cubic feet there will be no advantage 
in driving gas engines from suction gas plants in sizes 
below 40 brake horse-power, and even in larger sizes, 
say, 40 to 70 brake horse-power, the economy in fuel 
may be almost lost because of extra attention re- 
quired, increased first cost of plant and engine, and 
the extra room required for the plant and larger 
engine. In sizes above 70 brake horse-power the fuel 
cost is more serious, and town’s gas becomes too expen- 
sive to admit of its competition with the independent gas 
producing plant. 

Fuel for plants.—This has been referred to incidentally, 
but the quality and kind used will depend to a consider- 
able extent upon the position of the town in which the 
plant is being used. Welsh anthracite is generally agreed 
to give the best results, and can be obtained in most 
English and Welsh towns, of suitable size and quality for 
use with suction gas plants. The great demand has 
caused the price to increase about 40 per cent. during 
the Jast three years, and many firms have taken up the 
use of gas coke, either using it in the plant alone or 
mixed with anthracite “peas,” which are much cheaper 
than anthracite of larger size, and will give good results, 
provided means are taken to prevent tar getting to the 
engine valves, «c. 

In the North of England and Scotland Scotch anthracite 
is mostly used; it is a good fuel for suction plants, and 
can be bought at a low price, but has rather more volatile 
matter and ash than Welsh anthracite, so that tar 
extractors should be fitted to all plants where it is to 
be used. 

Whatever kind of fuel is used, it will be found advan- 
tageous to keep it under cover, and with such conditions 
of flooring as will prevent dirt being mixed with it and 
delivered to the plant. The latter should also be fully 
protected from the weather, and it will be found that 
any care or small expense in this way will be fully repaid 
in the better working of the plant. 








JOINT CONFERENCE OF INSTITUTIONS OF 
ENGINEERS AND SHIPBUILDERS. 
No. I. 


Ir was a happy inspiration to mark the first year of 
the Institution of Engineers and Shipbuilders in Scotland 
in its new home in Glasgow ‘by a joint Conference with 
the North-East Coast Institution of Engineers and Ship- 
builders, and it is gratifying to record that the suggestion 
to hold such a Conference was very warmly taken up by 
members of both Institutions. There was a large 
attendance when the Conference opened in the hall of the 
Scottish Institution on Wednesday morning the 4th inst. 

Mr. C. P. Hogg, the President-elect of the Institution 
of Engineers and Shipbuilders in Scotland, occupied the 
chair in the absence tbrough illness of Mr. John Ward, the 
President. In a written address, however, Mr. Ward 
offered a welcome to the members of the North-East 
Coast Institution. He said that conferences of this 
character reacted upon the general prospérity of the 
industries concerned. The shipowner was not satisfied 
to-day with the results obtained yesterday. In 
merchant shipwork owners used to be satisfied with 
a coal consumption of 1.5 lb. per indicated horse- 
power per hour, but to-day the figure had fallen to 
about 1.25 lb. per indicated horse-power per hour. 
From a maximum of 20 knots for cross-Channel 
steamer service, there had been an advance which 
made 23 knots the ordinary speed for such vessels. For 
intermediate steamers, 16 knots was formerly considered 
a satisfactory performance when the capacity required a 
block coefficient of .76, but owners under the same con- 
ditions now called for 18 and even 20 knots, which 
required a high propulsive efficiency. It was the same 
yn other engineering work. The bridge engineer was 
expected to give a higher load capacity per unit of area 
fcr a less quantity of metal and at lower cost, and to 
overcome difficulties in foundations which a few years ago 
would have been regarded as practically insurmountable. 
It was largely owing to the exchange of experience 
through the medium of technical institutions and the 
technical Press that there had been relatively more rapid 
progress made during the past twenty years than in pre- 
ceding generations. 

Mr. Summers Hunter, President of the North-East 
Coast Institution, in acknowledging the address of wel- 
come, said that the Scottish Institution, established fifty 
years ago, had played an important part in the develop- 
ment of steam shipping. 

The reading and discussion of papers was then pro- 
ceeded with. 

Sir Andrew Noble, who was very warmly received, had 
the first place on the programme in a paper bearing the 
title “ A Slight Sketch of the History of Propellants.” 
Sir Andrew first of all dealt with the question of gun- 
powder, the origin of which was, he explained, lost in 
remote antiquity. In England gunpowder consisted of 
75 per cent. of saltpetre, 15 per cent. of carbon, and 10 per 


j cent. of sulphur. 





In other countries the amounts of 
carbon and sulphur were equal—12°5 per cent. Sir 
Andrew then gave an account of the experiments on gun- 
powder which had been carried out by various investi- 
gators. He mentioned such names as De la Hire, 1702 ; 
Robins, 1748; Hutton, 1778; Count Rumford, 1797; 
Bunsen, Shisschkoff, and Piobert. The results arrived at 
by various workers varied widely—thus Robins estimated 
that the maximum pressure arrived at by exploding gun- 
powder when completely filling the space in which it was 
enclosed, would be 1000 atmospheres, while Rumford con- 
cluded that the pressure would be 101,000 atmospheres. 
Discussing the work of these investigators, Sir Andrew 
said that they much under-rated the rapidity of combus- 
tion of gunpowder under pressure. They assumed that 
the combustion was comparatively slow, and that due to 
this slow combustion the possible maximum pressure was 
never even approximated to in the bores of guns. In 
some experiments he had carried out in conjunction with 
the late Sir F. Abel, he nad succeeded in determining for 
the three powders of the English service—pebble, rifle 
large grain, and fine grain—the tension of the exploded 
gases at all densities up to unity, and in altogether 
retaining the whole of the products of combustion, 
even of charges of several pounds, which filled en- 
tirely, or nearly so, the chambers of the explosion 
vessels. The result of these experiments gave for a 
density of unity a pressure of about 6500 atmospheres. 
The temperatures of explosion of the different gun- 
powders varied considerably, but were generally between 
2000 deg. Cent. and 2230deg. Cent. Sir Andrew went on 
to say that he had never been able to understand why 
the considerable proportion of sulphur was so long 
retained as a component of gunpowder. In the English 
service, shortly before the adoption of modern propellants, 
it was almost entirely dispensed with in cocoa powder ; 
and with the view of studying the question he, in 1883, 
had made four experimental powders. In two of these 
the sulphur was dispensed with, or nearly so. In the 
third the amount of sulphur was halved, and if the fourth 
the percentage was increased. The result obtained 
showed that the powder without sulphur had its potential 
energy increased by about 13 per cent., while-that of the 
powder with the increased sulphur was decreased by 
9 per cent. As the readiest way of showing the striking 
differences between the old guupowders and some of the 
modern propellants, Sir Andrew had had prepared two 
tables exhibiting first the volume of gas generated by the 
explosion ; secondly, the units of heat generated; and, 
thirdly, the product of the units of heat and volumes of gas 
which represents approximately the comparative poten- 
tial energy of the explosives. It was explained that in 
these tables the transformation was taken approximately 
at the pressures at which the propellants are generally 
used in guns. 


Older Propellants. 


Mining Spanish 


Pebble. iR. L. G.| F. G. powder. | powder. 














234 
767 


| 
Volumes of gas 278 274 360 
| ‘ . 
Units of heat... 721 | 726 738 517 


Comparative energy | 200,438 | 198,924 | 194,094 | 186,120 | 179 478 





Modern Propellants. 


| 























| oy See ae 
| Cordite | Italian 62 Cie £2 Fis 
| Mark 1. ballistite, S2| 2 =S Ss 
| 5 A & 
os}; ° oie 
| 4 a 
Volumes of gas; &75-5 810-5 913-5) 899-9 934 909-9 
Units of heat.... 1246-0 1305-0 1030-C) 1005-5 924 935-5 


1,090,873 1,057,703 940,905|904,850 863,016 851,212 


Comparative 
energy 


With cordite, the first modern propellant adopted in 
England, artillerists have been able, with the same 
maximum pressure, to more than double the energy of 
the projectile. Commenting on these tables, Sir Andrew 
said 





It will be observed that the figures I give as representing the 
comparative energies of the old propellants vary fr..m 200,438 to 
179,478, while the similar figures for the modern explosives vary 
from 1,C90 873 to 851,212, or more than four times as great, and 
the diagram——reproduced in Fig. 1—I also show exhioits the com- 
parative pressures developed up to the density of “5; thus, at the 
density of .5 the pressure of gun; owder is about 1700 atmospheres 
—amide powder 3500 atmospheres—while the modern explosives 
at the same density lie between pressures of 8600 and 7200 atmo- 
spheres. Turning now to the total volumes of gas generated and 
the units of heat developed by the explosion, I find in the various 
explosives I have examined the same general rules hold. With 
the increase of density the volumes of gas decrease, and the units 
of heat increase. 

Thus, taking one or two illustrations, with an Italian ballistite 
at the density of .05 the total volume of gas per gramme was 
824 c.c., while at the density of .5 it was 780cc.; with M.D. 
cordite thecorresponding figures at these densities were 955c.c. and 
789 c.c., and with a Norwegian ballistite 959 c.c. and 780 c.c., 
showing reductions in volume respectively for the three explosives 
of 44, 166, and 179 c.c. per gramme. The corresponding units of 
heat at the same densities are :—For the Italian ballistite 1228 and 
1264, for the M.D. cordite 965 and 1178, and for the Norwegian 
ballistite 860 and 1092, or increments respectively of 36, 213, and 
232 units, and I draw attention to the remarkable difference 
in the increments of heat in these three explosives. The pressures 
developed by these same explosives were at the density of .05 
respectively 457, 457, and 389 atmospheres, while at the density 
of .5 the pressures rose to 7956, 7545, and 8536 atmospheres, or 
from about seventeen to twenty-two times as great. It is hardly 
necessary to say that the Jast-named pressures are greatly above 
those which are permissible in guns, but they are interesting as 
showing how greatly the pressure and temperature of explosion 
increase with the increase of density of charge. 

Thus, taking for the three explosives I have selected the density 
of .25 as representi yey meg the maximum densit; Lio 
missible in guns, it is found that the pressure for the Ye ian 








ballistite is 3148, for the M.D. cordite 3193, and for the Norwegian 
ballistite 2896 atmospheres, while at the double density of .5 thesy 
pressures become respectively 7956, 7545, and 8536 atmosphere 

the pressure last named being approximately three times as great 


as that at the density of .25. Now, I have pointed out that with 
the increase of density there is in all cases a decrease—in most 
cases a considerable decrease—in the volume of gas, and as the 
pressures developed, increase much more rapidly than the density 
it is obvious that with increase of density there must be a very 
considerable increase of temperature. At a density of .5 | 
place the temperatures of the high explosives I have examined as 
varying between 4000 deg. and 5000 deg. Cent. I need not say 
that at less densities they are very much lower. 

I have mentioned that the percentages of the several gases 
generated by the explosion vary greatly, dependent upon the 
pressure under which the explosion takes place, and I shall exhibit 
to you three diagrams—reproduced in Figs. 2, 3, and 4—in two 
of which there are, with increase of density, large increases in 
volume, and in the third a considerable decrease. I shall take 
first carbonic acid, and it will be observed that in all cases the 
differences in volume between the low and high densities are 
large. In M.D. cordite, for example, the percentage varies from 
14 8 to 32.4, and it will be observed that as the densities increase, 
the differences in the percentage greatly diminish. Thus, at a 
density of .05, there is a difference between the several explosives 
of 13 per cent., while at .5 density this difference is reduced to 3 
percent. Thenext diagram exhibits the percentage of marsh gas 
(CH,); at the density of .05 the percentage in all cases is very 
small, under a half per cent., but the percentage, as will be seen, 
increases rapidly, and in this case instead of the percentage 
approximating at the higher densities, there is very considerable 
divergence. ‘I'he last diagram | shall refer to shows the per 
centage volume of hydrogen. Here 1t will be observed that at the 
lowest density there is a considerable difference, the percentages 
varying from 8 per cent. to over 20 per cent.; the whole of the 
percentages slightly rise with increase of density and then rapid|, 
fall, finally closely approximating, the difference at.5 densit 
being only about 14 per cent. 

But I must not tatigue you with these somewhat dry figures, 
and [ will only draw attention to one other point. The whole 
of the new propellants develop on explosion a very much higher 
temperature than did the old gunpowders, and the introduction 
of armoured vessels has necessitated the employment of ‘gun; 
fifteen or sixteen times heavier than the guns in use fifty yeurs 
ago, and capable of giving to their projectiles energies nearly fifty 
times as great. 

Now, as regards the serious question of erosion, in the case o/ 
the very Jarge guns it is important to remember that while the 
surface of the bore subject to the more violent erosion increases 
approximately as the calibre or a little more, the charge of the 
propellant required to give to similar projectiles the same 
maximum velovity, increases as the cube of the caliore ; and, con 
seyuently, unless special arrangements as to the projectile are 
made, or other means adopted, the life of the largest guns before 
relining must be short when compared with that of smailer guns. 
It, therefore, becomes a matter of great importance that atteution 
should be given to the best method of reducing erosion when 
very large charges are used, either by lowering the temperature of 
explosion of the propellant, or possibly by introducing with the 
charge some cooling agent. As regards the first 2f these points 
some very considerable advance has been made, as will be seen by 
some specimens of the erosive action of a few different propellants 
I have placed upon the table, but I venture to think that the 
question of erosion has, at least in this country, hardly received 
suincient attention, and that, in some respects, mistaken notions 
as to the amount of erosion with reduced charges are entertained. 

For instance, it has been stated thatin a gun the erosion due tu 
four three-quarter charges and sixteen half charges is in each case 
equivalent to that due to one full charge; and for several explo 
sives | have tested, in the manner I| have for many years adopted, 
the absolute capacity for erosion of several propellants, and as the 
temperature of explosion varies with the density I selected the 
density at which propellants are generally fired in guns. The 
propellants varied very considerably in their capacity for erosion, 
but all gave the same result, viz., that the erosion due to one 
three-quarter charge was less than that of a full charge, but 
that two three-quarter charges gave more erosion than one full 
charge, while two half charges gave less, but three half charges 
gave more erosion than one full charge ; or, in other words, that 
the erosion was a little less than that due to the comparative 
weight of the charges. 


Mr. H. A. Greer said that the paper explicitely stated 
the compositions of the older forms of gunpowder, and he 
would ask Sir Andrew to make a more detailed statement 
in his reply on the discussion as to the constituents of 
the modern explosives referred to in the paper. 

Mr. Herbert B. Rowell said that considerable trouble 
had arisen in warships owing to the high temperatures 
experienced in the magazines. He would like to ask 
whether any steps had been taken in recently built war- 
ships to introduce any refrigerating arrangement. 

Professor Archibald Barr, in moving a vote of thanks to 
Sir Andrew Noble, said there was a close connection 
between the branch of engineering discussed in the paper 
and ordinary departments of engineering. It was becom- 
ing increasingly difficult to make the requisite provision 
for ordnance in ship design, as the powers of guns became 
higher, and many of the advances in steel manufacture 
had grown out of the need of making proper provision for 
the requirements of the artillerist. [t was interesting to 
note that while 1 lb. of gunpowder properly burned could 
raise 1 lb. about 200 milessagainst the action of gravity, 
the energy contained in 1 lb. of coal and the air it would 
consume would raise it 2000 miles against the action of 
gravity, so that the enormous power of gunpowder was 
emall compared with the powers which had to be dealt 
with in ordinary steam engineering. Modern explosives 
gave about four to five times the energy obtained from 
gunpowder. 

Sir James Williamson seconded the resolution of 
thanks, which was carried unanimously. 

Sir Andrew Noble said that Italian ballistite contained 
47.1 per cent. of nitroglycerine and 52.9 per cent. of nitro- 
cellulose, M.D. cordite 30 per cent. of nitroglycerine, 65 
per cent. of nitrocellulose, and 5 per cent. of mineral jelly, 
while Norwegian ballistite contained 36 per cent. of nitro- 
glycerine, 52 per cent. of nitrocellulose, 6 per cent. of 
nitronapthalene, and 6 per cent. of a secret ingredient. 

The second paper read was that by Engineer-Com- 
mander W. McK. Wisnom, R.N., ‘ Notes on the Trials 
and Performances of the s.s. Otaki, Fitted with a Com- 
bination of Reciprocating and Turbine Machinery.” ‘lhe 
author explained that the Otaki was the first vessel fitted 
with a combination of reciprocating and turbine engines. 
She was built for the New Zealand Shipping Company, 
by Denny, of Dumbarton, was delivered in November, 
1908, and has since made a voyage to New Zealand and 
back. She is virtually a sister ship to the twin screw 
vessels Orari and Opawa, which are fitted with reciprocating 
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engines, the Otaki being about 4ft. 6in. Ienger. Her 


principal dimensions are :— 
Length between perpen 


Breadth, moulded 


Depth, 


Her deadweight capacity is 


diculars 


4 


64ft. 6in. 


60ft. Oin. 
exe Tes) reuce, © a 
about 9900 tons on a draught | : 
of 27ft. 6in. The engines consist of two sets of ordinary | counting the strokes of the feed pumps. The water con- 
triple-expansion reciprocating engines driving wing pro- | sumption as calculated by strokes was in all cases greater 


apparently greater ease, cbtained a mean speed of 
over 15 knots for a total water consumption of 6 per cent. 
less than that of the Orari. The total water consumption 
per hour in the Otaki at 14.6 knots was 17 per cent. less 
than thatin the Orari at the same speed. In the Otakithe 
water was measured both by means of tanks and by 





worked out to 1.887 lb. per horse-power per bour; 
this amount including fuel for all purposes. The 
coal used was Scotch, and had a heating power in lbs. 
of water evaporated from and at 212 deg. Fah. per Ib. of 
coal of about 14.0. A curve of water consumption of the 
Otaki is given in Fig. 10, and a curve of speeds and 
horse-powers vf the Otaki, Orari, and Opawa is given in 
Fig. 11. The proportion of total power developed in the 
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Fig. 4. 


Fig. 3 


turbine of the Otaki was found to vary with the speed. 
At full power it was about one-third, while at very slow 
speeds the turbine was only doing a small prorortion of 
the work. At 14.6 knots the indicated horse-power of 
the Orari was 5850, and the corresponding power of the 


than that obtained by tank measurements, the difference 
being about 3 per cent. at the higher speeds. In the case 
of the Orari tanks were not used, but the strokes alone 
counted. A correction was therefore made, and it was 
found that the total amount consumed at 14.6 knots was 


pellers, and a Jow-pressure turbine driving a centre pro- 
peller, as shown in outline in Fig. 5. In ordinary ahead 
working the reciprocating engines exhaust into tbe 
turbine, which can only revolve in one direction, but 
change valves are also fitted so that the reciprocating 
engines can exhaust direct to the condenser, as shown in 
Fig. 6. The turbine is automatically cut out when 
going astern, and can be also cut out when going ahead, 
and the vessel manceuvred as an ordinary twin-screw 
boat. Two condensers are fitted, and each reciprocating 
engine exhausts into its own condenser when the turbine 
is not running. When the turbine is running it exhausts 
into both condensers. A shut-off valve is fixed in the 
exhaust from the turbine to each condenser, so that if 
either of the latter fail the turbine exhaust can be 
turned into the remaining apparatus. This valve 
is shown in Fig. 7. The diameters of the cylin- 
ders of the reciprocating engines are 244in., 39in., and 
58in. respectively, and the stroke is 39in. The cylinders 
of the Orari and Opawa are 244in., 4l}in., and 69in. in 
diameter, and the stroke is 4ft. ‘The ratio of high to low- 
pressure cylinders is thus 1 to 5.6 in the Otaki and 1 to 
7.93 in her sister ships. The Otaki’s turbine is, generally 
speaking, of the ordinary Parsons low-pressure type. The 
diameter of the rotor drum is 7ft. 6in., and the length of 
the blades varies from 4{4in. in the first expansion to 
12} Jin. in the last expansion. The drumis closed at both 
ends, and any leakage past the dummy is led away by an 
external pipe to the ccndenser. The turbine spindles are 
packed with soft packing separated into two parts by a 
metallic lantern ring—see Fig. 8. This ring enables the 
shaft to be surrounded by water between the two divisions 
of the packing, thus forming a water seal. The water is 
tupplied under a slight head. The condensers were made 
to the design of the Contraflo Condenser Company, and 
the total cooling surface of the two is 6000 square feet. 
There is a single-acting air pump of the ordinary bucket | 
type, worked from each set of main engines, the diameter 
of the bucket being 26in. and the stroke 193in. The cir- 
culating pumps have 16in. suctions and discharges, and 
the diameter of the impeller is 48in. The feed pumps are 
of the Woodeson’s type. A surface feed heater is fitted 
in connection with the exhaust from the auxiliary 
engines. A general arrangement of the feed heater is 
shown in Fig. 9. The Otaki was designed for a continuous 
sea speed of 12 knots when fully loaded, but the contract 
provided for a trial speed of 14 knots with 5000 tons of 
dead-weight on board. Two lengthy tables are given in 
the paper, which set out the results obtained during a | 88,300 Ib. per hcur, or 16.5 Ib. per indicated horse-power 
series of progressive runs on the measured mile at Skel- | per hour. The consumption of the Otaki on the Skel- 
morlie, and particulars of various trials. These are too | morlie route was 82,000 lb. per indicated horse-power 
long to reproduce here, but they are full of interest. The | hour, with a speed of 15.02 knots. At 14.278 knots the 
Orari had obtained a mean of 14.6 knots on this measured | consumption was 69,300 lb. The coal consumption 
mile. The Otaki, under the same conditions, and with | during one of the trials at a speed of 11.7 knots 


Outline Arrangement of the Combined System of Piston and Turbine 
Engines on T.S.S “ Otaki,” 1908. 
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Fig. 5-OUTLINE ARRANGEMENTS OF THE ENGINES OF THE OTAKI 


| Otaki was 5880. At this speed the E.H.P. was 3210 in 
| the Orari, and 8850 in the Otaki, the propulsive co- 
efficients being then 60 per cent., and 57 per cent. in the 
two vessels. The propulsive coefficient of the Otaki at 
full speed fell to 54 per cent. A table is given showing a 
comparison of trial results of the Otaki and Orari for a 
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speed of 14.6 knots on the measured mile. This is 


reproduced as follows :— 


Mr. D. B. Morrison congratulated Messrs. Denny and 
the owners on their courage in making this distinct 


- | advance in marine engineering. It was extremely useful 


| | 
| | 
| | 


Water consumpti »n. 
|Propulsive ae er ; 








| E.H.P. | LHP Per |, Per 
Tippee dha Bi fore | Total pap. LHP. 
—— “ner | of Orari 
| hour.* pe 
hour. aay 
a al | Per cent. Ib. lb. Ib. 
Otaki ...) 3350 | 5880 | 57 73,300 | 21-9 137 
Orari 3210 | 5360 | 60 | 88300 275 | 165 
Gain per cent. in Otaki an oe eee | 20 17 





Nore.—Columns marked * do not take into account the differ- 


ence of E.H.P. in the twoships ; these two methods of comparison | 


should show the same gain. 


On actual service the consumption of coal on the Otaki | 


on the voyage from Liverpool to Teneriffe was 11 per 


cent. less than the mean for the sister vessels Orari and | 
Opawa under similar conditions and at practically the | 
The average speed of the Otaki, from | 
Liverpool to New Zealand and back, was 11.09 knots. | 


same speed. 


This speed, it was pointed out, did not represent the sea 
speed which the vessel is capable of maintaining, the 


power required being only about one-half of that | 
developed on trial; nor was it the most suitable for 


obtaining the lowest consumption of coal per horse- 


power. It was, however, the speed arranged to suit the | 


owners’ conditions of service. A careful comparison of 
her coal consumption with that of her sister ships for the 


round voyage shows an apparent gain of 8 per cent., or | 
about 500 tons as a total. As enough coal is carried from | 
Liverpool for the round trip, some 250 tons could be | 
spared, and cargo carried out to this amount. The | 


engines made a non-stop run from Teneriffe to New 
Zealand, a distance of 11,669 knots as logged. The total 
weight of the machinery of the Otaki is about 30 tons 
more than that of her sister ships—an increase of about 
3.25 per cent. But allowing for the greater efficiency of 
the former vessel, the boiler power might have been 
decreased, when the weights would have been about 
the same, As an appendix to the paper the author 
made the following remarks at the meeting :—* Since 
the foregoing was written the Otaki has completed 
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Fig. 8—PACKING OF TURBINE SPINDLES 


to have results so unreservedly published, and a study of 
them suggested that the economy which could be realised 
was about 10 to 12 per cent. That, he believed, had been 
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Fig. 6—ARRANGEMENT OF CHANGE VALVE ON THE OTAKI 


another voyage to New Zealand at a mean speed of | 
12.35 knots, and the anticipations as regards improved | 
economy have been realised. As the speed was greater | 
than that of her sister vessels under similar conditions, | 





Fig. 7—SHUT-OFF VALVE 


it is difficult to make comparisons, but the gain in 
coal consumption in the Otaki, as compared | with 
‘ similar vessels, was not less than 12 to 15 per cent. 





the experience of the White Star Company with the 
Laurentic, and, at any rate, the White Star Company was 
so satisfied with the results achieved by the combination 
that it was its intention to install the system in its new 


| Transatlantic liners. Whether any further gain in economy 
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terested with the problem in connection with cargo boats, 
Taking the case of a cargo boat of 1200 horse-power. 
there was availuble 200 horse-power, and the difficulty was 
to apply that 200 horse-power to the existing shaft, addi. 
tional shafting being quite out of the question. Mr. 
Parsons proposed gearing, belt driving, and an electric 
drive. Belt driving was, in his opinion, quite out of the 
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Fig. 1O—CURVES OF WATER CONSUMPTION 


question. Engineers were not in sympathy with gearing 
on board ship, and the electric drive had its objectionable 
features, when it was remembered that the personnel of 
a cargo boat was not of a very high standard. He had 
seen a very interesting device for a magnetic drive of the 
worm-and-wheel type, but with no contact whatever 
between the worm and the wheel. When it worked it 
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NOTE — THE | WP OF “OTAKI” HAS BEEN TAKEN AS THE SUM OF 1H PB FOR 
WING SHAFTS, AND SP FOR CENTRE SHAFT 


Fig. 1I—SPEED AND POWER CURVES 


worked very well indeed, but when it stopped it stopped 
hopelessly. It got out of phase rather easily, and took 
time to get into step again, and he was afraid that the 
device was not adaptable to this particular problem. If, 
however, 8 method of applying the 200 horse-power to 
the main shaft in a teas and effective manner could 
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Fig. 9-FEED HEATING ARRANGEMENTS ON THE OTAKI 


would be achieved was doubtful, so that the question for | 
decision was whether an economy in coal of 10 to 12 

per cent. was sufficient to justify the extra complication | 
involved by the general adoption of the system on boats | 
of moderate speed. He had been personally much in- 


' the size of plant require 


be devised a decided forward step would have been 


| mad 


nade. 
Mr. W. B. Sayers exhibited the diagram which is re 
produced in Fig. 12. He pointed out that the curve showed 
M tor a given amount of power to 
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be much greater at the vacuum than at the pressure end. 
He was inclined to regard the combination system as a 
transitional design, the recourse to it being a confession 
that the Parsons’ form of turbine was not really satisfac- 
tory for the high-pressure end unless for very large sizes 
and high speed. In other forms, such as the Curtis and 
the Rateau, the plant efficiency, or weight and bulk per 
horse-power, must be unnecessarily great, owing to large 
sections of the rotor and corresponding portions of casing 
being unproductive of power. The form which promised 
better results was that in which the steam at the high- 

ressure end was led through the same rotor discs and 
buckets a considerable number of times. In such a tur- 





pine the efficiency attainable was largely determined by 
the extent to which leakage between the rotor and stator 
could be minimised, which, again, depended largely upon 
the degree of truth to which the surface of the rotor could 
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Fig. 12 


be made torun. He had devised a form of rotor present- | 
ing a smooth cylindrical surface with that object, so that 
the working efficiency would be largely under the control of 
the operator. He believed he could design high-pressure 
turbines to take the place of the reciprocating engines in | 
s.8. Otaki to weigh not morethan 25 tons each, including | 
special gear to reduce the speed from 600 to 100 or 125 | 
revolutions ‘per minute, rendering them suitable for 
equally efticient propellers to those used with recipro- 
cating engines. The gearing problem should be practically 
attacked, and he believed it could be solved. He was | 
himself prepared to design a suitable gear. 

Mr. H. A. Mavor said that the electrical engineer could | 
solve the problem of applying the 200 horse-power re- | 
ferred to by Mr. Morison. Something had been said as 
to the difficulty of dealing with electrical gear on ship- 
board, but all round Glasgow motors of the size required 
were in service and were being looked after by the type 
of men who were employed on cargo boats. The weight | 
difficulty was the real trouble, and he believed the 
solution of the problem before them was to run the 
turbine at the high speed it was customary to run it for | 
electrical work on land. If that were done a cargo vessel 
could be driven with an economy of 20 per cent. on the 
present arrangement. All that was needed was an abso- 
lutely simple apparatus which any electrical engineer 
would undertake to make. 

Mr. Wm. Weir said that the marine engineering pro- 
fession was once again indebted to Messrs. Denny 
for the publication of the first definite results of the 
working of a new system, and the paper ought to 
give the lead to many shipowners in the adoption 
of the combination principle. Quite apart from the 
information as to the performance of the main pro- | 
pelling machinery, the paper was of value as giving | 
the first public declaration of results which he had seen | 
of the performance of a type of condensing plant (Con- | 
traflo type) which had attracted considerable attention | 
recently. In analysing the results it was his desire to 
establish the degree of progress in design which the figures 
represented. The trial trip figures were the only ones of 
real scientific value, as they comprised vacua recorded 
by mercurial columns. Further, the trial trip represented 
four days’ running over a period of almost a month, 
allowing occasion for making good any considerable air 
leakages which developed. On page 8, column 2, of the 
paper he found data which enabled him to establish a 
transmission rate of about 450 B.Th.U.’s, the thermal loss | 
being 24 deg. and the condensation rate 141b. of steam 
per square foot per hour. At the lower powers 
on the voyage to Liverpool the transmission rate | 
was 200 B.Th.U.’s, thermal loss 30 deg., condensa- 
tion rate 7.63 lb. Such figures did not represent 
any advance on results frequently achieved with ordinary 
cylindrical condensers making no pretensions to special 
design. Indeed, the figures did not reachresults recorded 
elsewhere. He would quote first the results for a tur- 
bine-propelled vessel of about 4500 horse-power where on 
careful trial the condensing plant gave a transmission 
rate of 960 B.Th.U.’s, a thermal loss of 20 degrees, and a 
condensation rate of 28.5 lb. per square foot. A later 
performance was at Clydebank Shipyard, on Monday of 
that very week, when a carefully designed plant gave 
the following :—Transmission rate, 1140 B.Th.U’s; con- 
densation rate, 18.5 lb.; thermal loss 8 deg. In this latter 
plant the inlet temperature was 59 deg. and the vacuum at 
30in. barometer 28.9in. In hoth plants the propor- 





| Johnstone, and a third with Renfrew. 


| in weight, and has a capacity of over 60 tons per hour. 
| It is driven through gearing by a pair of non-condensing 





tions of the air and circulating pumps were such 


as could be easily fitted to any marine installation. 
The air pump capacity in the first plant was one-fifth of 
that fitted to the Otaki, and in the other case less than 
half that of the Otaki. With reference to the figures 
given in the paper of the performance of the Otaki’s con- 
densers in tropical waters, he regretted to find incon- 
sistencies which rendered acceptance of the figures open 
to some question. His main point was that in each case 
the vacua, even when subjected to the author’s deductions, 
were in exact agreement with the hotwell temperature. 
Accepting those figures, it followed that no air pump 
whatever was required on the Otaki, and, granting the 
absence of air leakage, the conclusion was reached as to4 
the absence of airin the steam. This conclusion was, 
however, quite inadmissible. The design shown in the 
paper included a cooler situated in the base of the con- 
denser, apparently of the non-controllable type. It 
followed that the cooler must have been out of action or 
no cooling whatever took place. This was proved by the 
evident inability of the apparatus to maintain either a 
steady vacuum or, alternatively, a steady hotwell tem- 
perature with varying sea temperature, functions which 
constituted the usual claim for the adoption of the device. 
In tropical waters, of course, the condensers were working 
at half the designed load. 

At this _— the discussion was adjourned until the 
following day, and we shall refer to it again in our next 
issue. The programme of visits to works arranged for the 
afternoon offered three alternative objectives for the 
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visitors, one concerned with Motherwell, one with 


DAVID COLVILLE AND CO., LIMITED, MOTHERWELL, 


The works of David Colville and Co., Limited, at 
Motherwell, which are situated on the main line of the 
Caledonian system, have sidings, &c., equivalent to over 
eleven miles of single track railway. They are able to 
produce over 6000 tons of finished material per week. 
The number of men employed is from 2000 to 2500, 
depending on the state of trade. The firm’s products are 
mild steel boiler and ship plates, high tensile boiler and 
ship steel, nickel steel plates and sections for ship and 
bridge building purposes, rounds, flats, locking bars, 
single and double-reeled bars, forging blooms, ingots, also 
cast steel rolls. 

The smelting department contains twenty-one furnaces, 
and is housed in three shops. The two older shops have 
Siemens open-hearth furnaces, ranging from 25 to 
30 tons capacity each, whilst the newest shop has 
furnaces ranging from 60 to 100 tons capacity each, 
some of them Jaid down two years ago. This latter shop 
is provided with Wellman-Seaver open-hearth charging 
machines. The gas producers, which are of the cylindrical 
continuous type, are all provided with mechanical feed, 
and gasify about 600 tons of fuel per day of twenty-four 
hours. The ingots are cast in pits in front of the furnaces, 
and those intended for plate-making are conveyed, after 
stripping, to soaking pits and reheating furnaces, which 
are served by automatic overhead electric cranes. The 
slab-cogging mill is able to deal with ingots up to 20 tons 


reversing engines, and is provided with hydraulic manipu- 
lators and live roller racks, kc. At the end of the cogging 
mill rack is a steam-driven slab shearing machine, able 
to cut 60in. by 14in. The slabs, which are intended for 
the light plate mill, are cut to lengths in a set of steam 
hydraulic shears. The slabs are conveyed on racks, after 
being cut to length, and charged by means of electric 
charging machines, of which there are four, into the re- 
heating furnaces, which are of the gas-fired type. 

The plate mills are three in number, the largest having 
rolls 12ft. 6in. long on thebarrel. It is driven through gear- 
ing by a compound tandem reversing engine. The millis 
also provided with steam-driven live roller racks. The 
intermediate mill has rolls 8ft. long, and is driven direct 
by a pair of non-condensing reversing engines. It is also 
provided with steam-driven racks. The light plate mill, 
which roll plates as thin as }in. thick, has rolls 7ft. long, 
and is driven direct by a pair of tandem compound con- 
densing reversing engines fitted with Joy valve gear. The 
racks and screw gear are electrically operated. The 
capacity of the three plate mills is about 4000 tons of 
sheared plates per week. The plates, after cooling, 
are sheared to sizes, five sets of shears being con- 
tinually at work; the heavy shears being provided 
with casters to facilitate handling of the plates. Plate 
flattening machines, and also annealing furnaces, having 
electrical self-recording pyrometers, are provided for the 
further treatment of the material. 

The ingots which are intended for rolling into sectional 
material are conveyed from the smelting department on 
a narrow-gauge railway to the reheating furnaces, and 
are then rolled. down into billets in the blooming mill, 
from which they are skidded across to the finishing mill, 





which has two stands of housings. The blooming and 
finishing mills are each driven by geared non-condensing 


reversing engincs, and the live roller racks are steam 
driven. 

In the steel foundry department heavy castings are 
made up to 50 tons in weight, including housings, plate, 
and bar mill rolls, mill pinions, heavy ingots for forgings, 
&e. The ironworks department contains puddling and 
ball furnaces of the usual type, two steam hammers, and 
a steam-driven pull-over puddle train. It has a capacity 
of about 350 tons of puddled and scrap bars per week. 
In this department are also installed a merchant and a 
guide mill, both steam driven, and having a capacity of 
about 600 tons per week of finished material, which 
includes steel as well as iron. Special features here also 
are the reeling machines, where single and double-reeled 
bars are made up to 4}in. diameter. 

Steam is raised for the mills, &c., throughout the 
whole works in 34 boilers of the water-tube type—24 Bab- 
cock and Wilcox and 10 Stirling—and 16 cylindrical 
boilers, which latter include the waste heat boilers used 
in connection with the puddling, ball, and reheating 
furnaces in the ironworks. There are also three separately 
fired superheaters. 

The electric generating station contains two 400 kilo- 
watts direct-current compound-wound dynamos, one 
direct coupled to a Bellis and Morcom triple-expansion 
condensing engine, the other direct connected to a three- 
cylinder Galloway engine. There has recently been 
installed a Rateaa exhaust steam turbine which utilises 
the waste steam from the shearing machines, &c., and 
there is also here a Chloride electric storage battery 
having a capacity of 1200 ampére hours with an 
Entz automatic booster. The energy is taken from 
the station by overhead cables mostly bare, to the 
distribution boards in different parts of the works, 
where the circuits are subdivided for the several motors, 
&e. There is also in the station a small three-phase 
plant which drives the machinery in the engineering 
shops. The works are lighted by over 200 arc lamps and 
1000 incandescent lamps. The roll turning department, 
in which steel rolls of all sizes and for any purpose are 
made, is housed in a building 375ft. long by 55ft. wide, 
served by an electric overhead crane. All the machines 
here are electrically driven by variable speed motors. 
The works, of course, have the usual mechanical testing 
department and chemical laboratory. 


ALEXANDER FINDLAY AND CO., LIMITED, MOTHERWELL 


At the Parkneuk Works at Motherwell of Alexander 
Findlay and Co., Limited, the manufacture of steel 
bridges, roofs, and all kinds of general structural iron and 
steel work has—since their establishment in 1888 by Mr. 
Alex. Findlay—been vigorously carried on. The works 
have been extended from time to time, and have now a 
capacity for an output of over 12,000 tons of manufactured 
work per annum. The main building for the department 
concerned with bridge construction is entirely roofed over, 
and is equipped with modern plant for the rapid handling 
and painting of work under cover from the weather. To 
deal with the manufacture of lighter work there is also a 
roof shop. The firm makes a speciality of the manufac- 
ture of steel trough flooring for railway and road bridges, 
and of fireproof floors for warehouses and other build- 
ings, and for this purpose there is a special department. 
The hydraulic press for producing this flooring is specially 
heavy, and troughs up to 36ft. long by 18in. deep can be 
pressed from single plates up to jin. in thickness. 

The covered-in shops of this company’s works, and 
their equipment with modern tools, were inspected. 
Among the contracts being dealt with at the time of the 
visit the following may be mentioned :—The pier exten- 
sion at Egremont on the Mersey, and bridgework for the 
Great Northern Railway (Ireland), the Highland and 
North-Eastern Railways, and the Great Indian Peninsular 
Railway. In addition, work was proceeding on contracts 
comprising locomotive erecting shops, running sheds, 
piers, water tanks and towers for various South American 
railway companies, as well as a number of road bridges 
for various Councils in Scotland and England. 


BRANDON BRIDGE BUILDING COMPANY, LIMITED, 
MOTHERWELL, 

The works of the Brandon Bridge Building Company, 
Limited, Motherwell, form one of the largest and most 
modern bridge building establishments in the country. 
They extend to over 10 acres in area, and comprise, 
besides bridge building, ironfounding and engineering 
departments. The more important work at present on 
hand includes bridges for the Argentine, Cape-to-Cairo 
Railway extension, swing bridge and dock gates for the 
new harbour at Kirkcaldy, as well as the steel work for 
the new naval base at Rosyth, the latter being a very 
extensive contract. In the engineering department work 
was seen in progress on a large number of pillar water 
cranes and turntables for foreign railways. 


JOHN LANG AND SONS, JOHNSTONE. 


The works of John Lang and Sons, at Johustone, were 
laid out on the present site, which extends to about 
twenty acres, with workshops designed to embody as 
nearly as possible a model manufacturing system. For 
the production of lathes in quantities the firm enjoys a 
combination of advantages. The foundry is adjacent to 
the Glasgow and South-Western Railway, from which a 
siding supplies all raw material direct. Moulding 
machines are ised whenever possible. When the cast- 
ings, &c., are delivered into the machine shops, the 
various operations form a systematic progression with a 
minimum of transport, until the finisbed lathe is de- 
livered into the show-room or dispatched to its destina- 
tion. About 700 men are employed in manufacturing 
lathes by the most up-to-date methods with jigs and 
fixtures. In recent times, with the advent of high-speed 
steel, there came a general desire to improve the plant of 
workshops. To meet and encourage this, all the firm’s 
lathes were re-designed and made from entirely new 
patterns throughout. A series of sliding, surfacing, and 
screw-cutting engine lathes is built, these ranging from 
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6in. to 16in. centres, and of surfacing and boring lathes 
with from 18in. to 48in. swing. Besides these, 
many special designs of lathes are made for different 
classes of work, where quantities are required to be 
machined economically. The question of correct speeds 
has also had very careful consideration. 


THOMAS SHANKS AND CO., JOHNSTONE. 


The Union Ironworks of Thomas Shanks and Co., 
which have in recent years undergone considerable exten- 
sions, have been in existence since 1824. The firm’s 
reputation for heavy machine tools is world-wide, but it 
has made lathes as small as 10in. centres, while its 
largest—just lately completed—has a face-plate no less 
than 15ft. diameter, and could swing 15it. clear over the 
saddles. This machine is, it is believed, the largest lathe 
without packing yet built. 


SOME FOUNDRY HINTS. 
( By a Correspondent. ) 


THERE is much waste of time and material in many 
foundries owing to an excessive number of defects in many 
castings, whether machined or not. This article will endea- 
vour to point out some of the leading causes and suggest aids 
to prevent many, and so reduce the costs and increase the 
| foundry output. First, then, what are the principal causes 
| of defects in the machine tool or general foundry ? 
Blow-holes.—There are two distinct kinds, and both are to 
| be found on the back or top parts of castings. This proves one 
| fact, that the air or gases did not freely escape from the 
| moulds, owing, perhaps, to sleeked, tough, water-logged sand. 
| The blow-holes, however, may have been caused by the sand 
| being over-ground in the sand mill and not sufficiently open. 





and the other for solid, sound iron underneath where steg} 
tools will take cuts, and so expose any defects, if any can be 
found, by milling, planing, or turning. Put every bit of 
| facing sand carefully through the sieves and well cover the 
patterns. Using too little facing sand and then filling aroung 
the patterns with wet black sandspoils many castings. Map 
men are very careless with facing sand on machinery cast. 
ings. As the surface of the mould has to stand up against the 
metal, and be free from any kind of movement, it is necessary to 
| avoid scab by taking every care with facing sands, anq 
keeping the runners full when pouring the metal. For light 
| castings ram firmly, but vent freely, and pour quickly, 
| Facing sand for good, smooth surfaces is best used the day 
| after mixing. Employ plenty of plumbago to give good sur. 
faces where no machining is required. 

| Cores.—Core making has now become a great art in the 
| foundry. So many castings are now made chiefly with drieg 





The firm make lathes of all | This close-ground facing sand on the back parts of moulds | core parts, as, for instanca, parts of modern lathes, feed 




















kinds, single bed and double bed, for all purposes, such 
as machining crank shafts, propeller shafts, turbine rotors, 
&e. Their table planing machines range from 24ft. 
square up to 14ft. square for armour plates, their hori- 
zontal and vertical planing machines from the smallest, 
7Hft. by 6}ft, up to the largest, 32ft. by 23ft. Ina 
similar way the various machines they make, such as 
those for turbine boring, horizontal drilling, tapping and 
studding, slotting, shaping, radial drilling, screwing, «c., 
extend over a great variety of sizes. The recent intro- 
duction of turbines has led to a very great demand for 
special machines, and to meet this demand Shanks and 
Co.,some time since, extended their works by adding tothe 
existing shop another bay 360ft. long by 7O0ft. wide, and 
equipping both with overhead electric cranes. 

Among the machines brought under the notice of the 
visitors in passing through the works was a very large 
turbine casing boring machine to the order of the 
Admiralty for Portsmouth Dockyard; a large vertical 
and horizontal planing machine; a 28in. stroke slotting 


Fig. 13—MOTOR DRIVEN LATHE 


causes thousands of machinery castings to be rejected. Open, 
clean sand is required for parts to be afterwards machined. 
Not freely using the vent wires will assist in producing blow- 
holes ; these are found when the first cut is taken on the 
machine of planers or turners. The parts to be machined 
should be marked, so that the moulders can take more pre- 
caution. Another kind of blow-holes, not so common or 
numerous, is that caused by the iron being overcharged 
with sulphur. These can be detected by their silvery interior. 
Careleseness in filling up moulding boxes with black sand not 
properly screened, or too much water-logged, may also cause 
trouble. Do not mind a rough surface on parts to be machined ; 
what you want is a sound surface, free from -tlow-holes after 
machine operations have been performed. As for gear blanks, 
pulleys, cones, capstan slides, turret blocks, saddles, or gear 
boxes, all these castings for machine tools require the greatest 
possible care all round, including the facing sand on the back 
parts. Heavysleecking with the trowels is quite unnecessary, and 
prevents the free escape of the gases. Ifa little more clearance 
on the back parts of many patterns were allowed by many pat- 
ternmakers, this would save many castings from the defective 





boxes, aprons, gear cases, gear boxes, beds, auto bodies, and 
parts of other machinery, some delicate, some heavy. Many 
defective castings are due to defective cores, probably not 
properly dried or vented, or not properly fixed, or made up 
too full in the prints, so as to produce a crush. Place the 
runners so as to avoid an undue rush of iron in one particular 
part against the cores, and so that all the cores take a fairly 
equal share of the strain when pouring the iron. Paint well, 
dry well, vent well ; but to get away the gases properly is all- 
important. Moulders on cored machinery castings have 
great responsibility. The machine shops are the real 
examiners of their work. 

Gases and air.—These are the moulder’s greatest enemies ; 
defeat them by giving them every facility to escape from the 
moulds. Avoid conflict as much as possible between these 
gases and the iron by placing the runners in the best positions. 
The chief troubles with gases and air, apart from the cores, are 
the top parts of the castings; so vent freely and shave the 
joints to get away the gases quickly, and use open sand 





where possible. 
Skimming the iron.—Many castings could be saved if this 
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machine; a motor driven lathe, and s number of the 
firm’s radial drilling machines. Machines of these types 
are shown on page 166, and in Figs. 18 and 14. Other ma.- 
chines upon which work was proceeding included boiler shell 
drills, plate edge planers, various sizes of horizontal and 
vertical planing machines, slotting machines, and shafting 
lathes. Included in the latter class was a very long 
double shafting lathe, having a bed 104ft. long, in two 
lengths, capable of finishing a shaft 80ft. long when one 
loose head is removed. Of vertical drilling machines there 
was one example of a new design, having a 3}in. diameter 
spindle, with all-gear drive, positive feeds, and a very 
rigid framing. 

The third alternative visit on Wednesday afternoon to 
the works of Messrs. Babcock and Wilcox, Limited, Ren- 
frew, which was taken advantage of by a fair number of 
the members, and yielded many points of decided interest, 
must be left over till next issue. 





‘gand are required, one for a clean face where not machined, 


Fig. 14—TURBINE-CASING BORING MACHINE 


scrap heaps. I refer chiefly to the machined parts, where 
the risks are greatest. Moulders could then often claim more 
credit for their work, as things can be cut too fine in this | 
direction. Extreme hardness of green sand moulds will often | 
produce blow-holes in the top parts, as the gases are obstructed 
in their exit from the mould. Vent well and use open sand 
with as little moisture as possible. Put on plenty of runner, | 
and, where necessary, riser. Cast with well-skimmed hot | 
metal, and keep the runners full when pouring. 

Facing sands.—Here is a great study. For undried or green 
sand moulds, the moisture of the sand, the coal-dust, and the 
close or open nature of the sand, largely determine the | 
appearance of castings. Many castings are spoilt by using | 
weak sand, and filling the mould with extra hot metal; this 
often causes nastyseams. Study the quantity of coal dust ac- | 
cording to the size and weight of the casting ; seams and rough 
surfaces are both preventable if the facing sand mixing is | 
properly studied. For machined castings two kinds of facing | 





| creased and work delayed by this great foundry fault. 





Machine shop costs are in- 
More 
care is wanted in the use of the water brush, as many 
machined castings are spoilt by the too free use of 
water. It chills the castings and runs up extra costs with 
steel cutting tools in the machine shops. Many defects can be 
traced to this cause. 

Moulding plant.—For the want of good moulding boxes 
much work is spoilt, and many moulders work under difficul- 
ties in this respect. Many founders make this question a 
vital one, others seem to hang on to the make-shift principle. 
Good plant is of first importance. Twist and strain, bad 
lifts owing to faulty bars in top box parts, or other defects in 
boxes, lead up to a number of faulty castings being produced. 
Firms which pay attention to and secure good moulding plant 
and good brands of pig iron are on the road to increased out- 
put, fewer defective castings, and lower foundry and machine 
shop costs. 


question was considered more. 
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Rapid and Kaiy Method oy Obtaining Bevel Gear Figuves. 












Proportion of F. E 
Wheels. Large wheel. | Small wheel. | 
| 
1 to 1 1-414 = J | J 86 36’ K 93 
1 ., 1-020 1-400 ,, | 81 18’ 94 
1 ,, 1-040 1-386 ,, 82 0’ 95 
1 1-050 1-379 ,, 83 16’ 95 
1 ,, 1-100 1-345 ,, 85 4’ 97 
1, 2ae 1-338 ,, 85 27’ 98 
1 ,, ieaeo 1-328 ,, 85 57’ 95 
1 ., 1-143 UeBle. 4s 86 31’ 99 
1 ,, 1-150 i ae | 86 45, 99 
1, 1-166 1-391 ,, 87 18’ 100 
1 ,, L-aee 1-293 ,, 87 3 100 
1 ,, 1-200 1-280 ,, 8& 21’ 101 
i ,, 1-240 1.355 ,, 89 a2’ 102 
1 ., 1-250 1-249 ,, 89 47’ 103 
1 ,, 1-280 1-231 ,, 90 37’ 104 
1 ,, 1-285 1-227 , 90 47’ 104 
1 ,, 1-300 1-219 , 91 9’ 104 
1 ,, 1-320 1-208 v1 39’ 105 
1 ,, 1-333 1-200 ,, v1 5y’ 105 
1 ,, 1-350 1-190 ,, | 92 24’ 106 
1 ,, 1-400 1-162 ,, 93 41’ 107 
1 ,, 1-420 1-161 ., Ge 2 107 
1 ,, 1-428 Lil, 9 12 108 
1 ,, 1-440 1-141 94 27 108 
1,, 1-470 1-135 91 a 108 
1 ,, 1-480 1-120 , 9} 16’ ., 109 
1 ,, 1-500 1-109 , 95 4", 109 
1 .. 1-520 1-099 ,, 96 eS 110 
1 ,, 1-550 1-081 ,, 96 ae 110 
1 ,, 1-500 1-079 ,, 96 4s’ ,, 111 
1 ,, 1-600 1-060 ,, 97 31’ 111 
1 ,, 1-640 1-041 ,, 98 Py 1lz 
1 ,, 1-659 1-036 ,, 95 21’ 1lz 
1 ,, 1-666 1-029 ,, 98 36’ 113 
1 ., 1-680 1-023 ,, 95 49’ 113 
1 ,;/ a0 1-014 ,, 99 ris 113 
1 ,, 1-720 1:005: ,, 99 25’ 114 
1 ,, 1-750 -992 ,, 99 50’ 114 
1 ,, 1760 ” 68: ., 100 0’ 114 
1 ,, 1-800 971 ,, 100 3’ 115 
1 ,, 1-840 -955 ,, 101 3° 116 
1 ,, 1-850 951 ,, 10) 10’ 116 
1 ,, 1-880 -940 =, 101 30’ 116 
1 ,, 1-900 -932 ,, 101 45’ 116 
1 ,, 1-920 -924 ,, 102 0 117 
1 ,, 1-950 912 ,, 102 19’ 117 
1 ,, 1-960 -908 ,, 102 26° 117 
1 ,, 2-000 894 ,, 102 51’ 118 
1 ,, 2-010 880 , 103 15’ 118 
1 ,, 2-080 866 ,, 103 39’ 118 
) ,, 2-10 SNP +, 103 49’ 119 
L oo oe 653 _,, 104 0’ 119 
ee 40 ,, 104 21 119 
ae 2 830 ,, 104 40’ 120 
A ara 815 ,, 105 0’ 120 
‘ 812 ,, 1u5 5’ 120 
y 803 ,, 105 19 120 
y 797 105 27’ 121 
, 2 788 ,, 105 $2’ 121 
99 28 780 =, 105 52’ 121 
, 2. 769 =. 106 9’ 121 
2- 758 ,, 106 21’ 122 
2- 747, 106 Ss) 122 
2:¢ 743 ,, 106 it)’ 122 
; 106 53’ 322 
, 25 cc — 107 “a 122 
; 28 ane ;; 107 18’ 123 
» 2-6 -708 107 #2’ 124 
2-6 -{02 ,, 107 39’ 125 
99 2° -691 ,, 107 50’ 123 
me -690 ,, 107 a7’ 123 
» on -681 ,, 108 7 124 
= -672 ,, 108 7 124 
» 2 664 108 28 124 
ian -656,, 108 37" 124 
> a ‘651 =, 105 4:3 124 
» oO 632 ,, 109 6 125 
5 Se -614 ,, 109 265 125 
re i 596 ,, 109 45 126 
yy Ore “575, 110 8 126 
ee 564 110 20’ 126 
, a4 557 110 a 126 
» orf 549 110° — 32 ,, 126 
» orm 542 ne -— 4Y ,, 127 
, 36 535 110 een a 127 
3: 531 110 127 
, on 2k 110° — 59’ 127 
,o 517 111 5’ 127 
. 3 “512 111 10’ 127 
3-78 -510 111 11’ 127 
3-8: -505 111 16’ 127 
, Bef 495 111 22’ 127 
, of +492 111 27 127 
oe -485 111 3 125 
, 4-111 -472 111 45 128 
. 4-176 - 446 111 0) 128 
» 4-235 | »459 111 4 128 
, ee “452 112 ] 128 
. 4-376 -445 112 6 128 
, 4-428 140 112 10 128 
, 4-5 134 112 15 128 
, 4671 427 112 20 128 
. 4-666 419 112 26' 129 
. 4-8 -408 112 35’ 129 
ae 392 112 45) 129 
, 5-142 +382 112 53’ 129 
5-230 +375 112 57’ 129 
5-385 -365 113 3 129 
5-461 -360 113 6’ 129 
5-538 355 113 10’ 129 
5-666 348 113 16’ 129 
5-75 +342 113 18’ 129 
, 5-833 338 113 20’ 13) 
, 5-916 -333_,, 113° — 23’ 130 
, 6-0 } 328 ,, | 113 26’ 130 
EXAMPLE. 
Wheels 60 teeth and 30 teeth; 8 diametral pitch 
Proportion - = 60to30 = 2tol 


Out:ide diameter of large wheel 
Centre angle wheel 
Face angle 


Cutting an le 


i 


Pitch diameter + F = 74” + -894 + J 
63° - 26’ 


63° — 26° + E = 63° - 26’ + (102° - 
= 63° -— 26’ + (1° — 43’) = 65 
63° — 26’ — D = 63° = 26’ - (118 


CENTRE ANGLE 


B. 
D. | 
| Large wheel. Small wheel, 
| | 
20+ K | 45 | 45° 
1Y ; 45 34’ 44 26 
a 16 “e 43 53’ 
ae 4, 46 24’ 43 36’ 
a. 47 43’ 42° 17’ 
w 3 48 oo” | 42 00’ 
a 48 S | at 38’ 
if. 48 48’ | 41 12’ 
35’ 18 YY | 42a 2 
i 49 4 | CA — 6 
ae en 49 43’ 40° — 17’ 
a 5u 12’ 39 48 
ee 51 7 38° 53’ 
a oe 51° 20° 38 40’ 
ty) ae 52° 00’ 38 00’ 
 — 52 8" 37 52’ 
ees 52 26’ 37 34’ 
ie 45 52 5V’ 37 9’ 
ay’ Cs; 53 7 36° 53 
- &, 3 36° — 382 
25’ 54 28’ 35 32’ 
56° ,, 54 5’ 35 9’ 
(sae 55 00’ 35° — 00’ 
ie 55 3’ 34° 47 
\ | ae 5d 24’ 34 36 
re 55 57’ 34 3’ 
50’ ,, 56 19’ 33 41’ 
ae 66 40’ 33° — 20’ 
54’ ,, 57 10’ 32° 50’ 
eae 57 20’ 32 40’ 
56 «5 58° — 00’ 32 Ou 
oe. os 58 38’ 31 22’ 
oo 5S 47’ 31 13’ 
 - 59 2 30° - As’ 
7. 59 14’ 30 46’ 
4a’ ,, 59 32’ 3 28’ 
ier 59 50’ 30° - 10’ 
a6. 60 15’ 29 45’ 
a gs 60 24’ 29 36’ 
2 60° — 57’ 2° - 3 
oF 5 61° — 29’ 28° - 31’ 
- 8 ,, 61° — 37’ 28° — 23’ 
oc; 61 59’ 28 1 
‘x 62 14’ 27 46 
Le 62 29’ 27 3 
See 62 51’ 27 9 
on 5, 62 58’ 27° - 2 
a ee 63 26° 26° 4 
Bl’ , 63 53’ 26 7 
oe, 64° - 20’ 25 40 
a 3; 64° — 32’ 25 28 
a Gs 64° - 45’ 25° - 15 
“0° 5 65 9’ 24 51 
oe 65 33’ 24 27 
32 ,, 65 57’ 2° - 3 
Or ss 66 2’ 23 58 
53’ ,, 66 19 23 41’ 
S- 55 €6 30’ 23 30 
inv .. 66 48’ 3 -— 12 
ae ae 67 3 22 58 
wy 67 23’ 22 37 
or... 67 43° 22? — 17 
26 68° - 3 21° — 57 
34’ CC, 68 12’ 21° — 48 
wa .. 68 2 21 39 
Be xe 68° -— 40’ 21 21 
| a 68° — 57’ 21° - 3’ 
on 69 15’ 20 45’ 
34’ ,, 69 26" 20 34’ 
47’ .; 69 41’ 20 19’ 
53’ ,, 69 4y’ 20 11’ 
ae 70 5 19 55’ 
ae 70 yA Wy 19 39’ 
vw. 70 36)’ 19 24’ 
— 70 51’ 19 9’ 
BO ses 70 59’ 19 Y 
| ie 71 sf 18 26 
ya. 72 z 17 53 
te 72 — 39’ 17 21 
ye 73 18’ 16° — 42 
38’ , 73 37" 16 23 
— 46’ ,, 73° — 50’ 16 10 
Ses 74 3’ 15 57 
ae 74 16’ 15 44 
i 2 74 29’ 15 3 
15’ 74° — 36’ 15° — 24 
WS 5s 74 49’ 15 11 
OC, 75 ig 14° — 59 
36’ , 75 10’ 14 50 
ae 75 18’ 14 47 
ee 75 23’ 14 37 
‘te 74 37 14 25’ 
ae 75 10’ 14 14’ 
one 75 58 14 2’ 
a ee 76 21' 13° — 39’ 
7 ae 76 32’ 13 28" 
2 eae 76 43’ 13 17’ 
y5 76 §7' 13 Sy 
i 77 iW 12 53’ 
an 77 17 12 43’ 
5 ae 77 28 12 32’ 
re i7 10 12 20° 
a. =. 77 54 12 6 
a » 78 14’ 11 46 
a 78 41’ 11 19’ 
- OF 4, 79 0’ 1l 0’ 
an 79 Ey 10 49’ 
ae 79 29’ 10 31’ 
eee 79 37’ 10 23’ 
63’ ,, | 79 46 10 14’ 
ae 79 59’ 10 14 
mats 80 8 9 §2’ 
Ee 8y 16’ 9 44’ 
ae 80 25’ 9 35’ 
— 127 ,, 80 33’ | 9g - 27 
= 7h" + -804+8= 7)" + -1l1 =7-611 
51’ = K) = 63° - £6’ + (102° — 51’ + 60) 


9’ 


3').+ K 63° — 26° - 1 58’ = 61° — 26’ 


| after the close of the exhibition. 





BEVEL GEAR TABLES. 
By CHAS. WATTS. 


THE accompanying table has been arranged for the conveni- 
ence of engineers and draughtsmen in calculating diameters, 
angles, &c., of all ordinary combinations of bevel gearing. Any 
proportion from 1 to 1 up to 1 to 6 may be obtained from the 
table. The table is only applicable to gears with their shafts 
at right angles, and 99 per cent. of bevel gear drives are so 
arranged. Where an exact proportion of wheels is not given, 
it is near enough in nearly every case to take the proportion 
between the one above and the next below. 

This table is founded upon one originated by Mr. George 
B. Grant, of the Boston Gear Works. The author some 
time ago had a communication from Mr. Grant, who 
kindly suggested that any use considered desirable could be 
made of the original table. The accompanying table, while in 
the main following Mr. Grant’s idea, has’ been very consider- 
ably enlarged and improved by the addition of many new 
proportions, and also of a new column ‘‘ D.”’ 

The table is used in the following way :— 

PROPORTION OF WHEELS.—To fitd proportion of wheels 
divide number of teeth of wheel by number of teeth of pinion. 

CENTRE ANGLES.—Having found the proportion of wheels, 
the centre angles of wheel and pinion may then be read from 
columns ‘‘B.”’ 

OUTSIDE DIAMETERS.—Add to the pitch diameter the 
diameter increment, the total is the outside diameter. To 
find the increment divide amount in column ‘‘ F'’’ for large 
wheel by the diametral pitch. The result is the diameter 
increment. Treat the small wheel in the same way, using 
column ‘‘ F'’”’ (small wheel). 

FACE ANGLE.—The face angle is centre angle plus angle 
increment. To find angle increment, divide amount in column 
‘*E”’ by number of teeth in large wheel. The result will be 
angle increment in degrees and minutes. Add this increment 
to centre angle, and this will give the outside or face angle. 
The same amount added to small wheel centre angle will 
give outside or face angle of small wheel. 

CUTTING ANGLE.—To find the cutting angle for the bevel 
gear-cutting machine, deduct the angle decrement from the 
centre angle. To find angle decrement, divide amount in 
column ‘‘ D’’ by number of teeth in large wheel. 





__& (Pitch Dia) __. 


H(@utside Dia) _,) 


NOTE.—The cutting angle obtained will be the standard 
Brown and Sharpe depth for involute teeth. 


A = Cutting angle = B - D 


B = Centre angle 

C = Faceangle = B+ E 
1) = Angle decrement 

E = Angle increment 

F = Diameter increment 
(; = Pitch diameter 


H Outside diameter = G + F 


J = Diametral pitch 

K = Number of teeth in large wheel 

L = From pitch line to outside angle = 4 diameter incre- 
ment of mating wheel 

G+F=H 


Angle B + angle E = angle C 
Angle B — angle D = angle A 
The values of F, E, D, B are shown in table 








THE ALASKA, YUKON, AND PACIFIC 
EXHIBITION. 


AN interesting exhibition is now being held at Seattle, 
which is one of the principal cities and ports of the North 
Pacific Coast. Its purpose is to give publicity to the modern 
commercial and industrial development of the great Pacific 
North-West region. The exhibitiox covers a site of 260 acres, 
with a natural scenic setting of lakes, forests, and mountains. 
Some of the large buildings are permanent structures, and 
will become the property of the University of Washington 
The site 1s about 20 
minutes’ ride from the centre of the city, by several lines 
of electric tramways and a branch line of the Northern 
Pacific Railway. The main buildings front on three sides 
of a rectangle, in the middle of which is a series of artificial 
waterfalls, down which the water flows into a large ornamen- 
tal basin with a 6in. jet of water under 150 1b. pressure, as a 
‘* geyser’? fountain. There are four miles of water mains for 
fire service, and four miles for a drinking-water system, besides 
four miles of sewers. The water is pumped by four-stage 
centrifugal pumps, each having a capacity of 60,000 gallons 
per hour and being driven by an electric motor of 200 horse- 
power. For the waterfalls there is a similar pump, having a 
capacity of 600,000 gallons per hour. For the illuminations 
there are 250,000 incandescent lamps, current being sapplied 
at 13,000 volts, and transformed to 3000 volts for distribution. 
The city of Seattle has a population of about 300,000, and is 
peculiar in that its natural site has been artificially altered 
to make it more convenient by levelling hills, filling valleys, 
and reclaiming ‘‘ mud flats,’’ or tide flats, along the water 
front. With the recent completion of the Chicago, Milwaukee, 
and Puget Sound Railway, the city is served by six transcon- 
tinental railways, and it is the port of many lines of steamers 
to Alaska, the Orient, Australia, &c. 
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HORIZONTAL BORING, DRILLING, AND MILLING MACHINE 


LOUDON BROTHERS, LIMITED, JOHNSTONE, ENGINEERS 




















Fig. 1 


HORIZONTAL BORING, DRILLING, TAPPING, 
STUDDING, AND MILLING MACHINE. 


A HIGH-SPEED horizontal boring, drilling, tapping, 


studding, and milling machine has been made by Loudon 
Brothers, Limited, of Johnstone, to the order of one of the 








struction of the machine may be regarded as consisting of a 
table to which the work is secured, a casting bolted to the 
table, as shown in the engraving, Fig. 1, having two 
horizontal sliding surfaces formed on it, an upright carrying 
the sliding tool saddle, and moving over the surfaces on the 
previously mentioned casting, and a bracket bolted to the 








——<—<——— 


be made‘for the following movements of the tool spindle :— 
Rotation, common to all the operations ; forward feeding for 
boring, drilling, tapping, and studding ; vertical and horizon. 
tal feeding for milling. In addition, provision has to be 
made for bringing the spindle quickly into any desired pogj. 
tion. Each of these movements has to be performed jp 
either direction and at various speeds. Hence reversing ang 
change-speed gears have also to be provided. Taking these 
operations in order, we purpose dealing with the details 
associated with each. To give rotational motion to the 
spindle, power is taken from the motor to drive a horizonta] 
shaft A—Fig. 2—lying between the horizontal sliding 
surfaces and passing beneath the base of the upright. his 
shaft drives through spur wheels a vertical shaft B, which 
extends the whole height of the saddle column. 

To permit of the movement of both thecolumn and saddle, 
each of these shafts has a keyway cut along its whole length, 
thus allowing any connection to slide on it lengthwise, 
From Fig. 3, which shows the saddle details, it will be seen 
that the motion of the vertical shaft mentioned is trans. 
mitted through two horizontal toothed wheels C, D to a 
group of three mitre wheels E, of which the two side wheels 
revolve loosely on acommon spindle, while the top wheel is 
keyed to the larger toothed wheel already mentioned. An 
ordinary clutch between the two side mitre wheels perinits 
either to be utilised for driving the tocl spindle, and thus 
allows for reversing the direction of rotation. Motion igs 
transmitted from the upper spindle to the tool spindle 
through either of two series of toothed wheels F, G, the 
choice being controllable by a clutch on the main tool spindle 
itself. As shown on the engraving, the left-hand train of 
wheels would be employed for slow speeds, such as are 
required for heavy cutting, tapping, &c.; while for the 
quicker speeds required for drilling, withdrawing taps and 
other operations, the right-hand train would be used, The 
spindle itself, which is of 34in. diameter, works in a sleeve 
H, which revolves with it, and on which the clutch, toothed 
wheels, &c., are mounted, driving connection being made 
between the sleeve and spindle by means of a key J and a 
keyway cut in the latter. Wear on the spindle is thus con- 
siderably reduced. Means are provided for mechanically 
feeding thespindle forward or backward, for quickly adjusting 
its pocition by hand and for slow hand feed. The mechani- 
cal feed is driven from a three-step cone K, mounted on the 
sleeve of the tool spindle; from this a belt drives on toa 
similar cone Z on a spindle working in journals formed on 
the top of the saddle. Two sliding toothed wheels M, con- 
trolled by a lever N, are mounted on this shaft, and either, or 
neither, can be brought into mesh with two corresponding 
wheels P keyed to a parallel spindle lower down. The end of 
this last-named spindle passes outside the saddle casting, 
and has mounted on it a worm Q, which in turn meshes 
with a worm wheel R. This worm wheel revolves loosely on 
@ small spindle on which is mounted a clutch, which can be 
meshed with the worm wheel and thus cause the shaft to 
revolve ; a second worm 8 and a hand wheel T for slow hand 
feeding of the spindle are also provided. The second worm 
drives a worm wheel mounted on—but capable of being 
easily disconnected from—a shaft U passing through the 
saddle parallel with the tcol spindle. This shaft can be 
turned by means of a star handle V and mitre wheels so 
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Driving Bevels under Column 
Fig. 2-GENERAL ARRANGEMENT OF THE 


leading engineering firms in Glasgow. It is shown in, the | table and carrying the electric motor and change-speed gear 














accompanying engravings and embodies several new features | wheels. 


and details. All movements of the machine can be easily 


controlled from the saddle platform. The general con- | which the machine has been designed that provision has to 


It will be seen from a consideration of the purposes for | 


FEED MECHANISM 





arranged as to give a quick horizontal adjustment to the tool 
spindle. 
named shaft is made through mitre wheels and a short 
| vertical shaft with a pinion W mounted on its lower end; 










Connection between the tool spindle and the last- 
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“The Engineer” 


this pinion works on a rack formed on the side of the tool 
spindle. It will be seen that by means of the three-step 
pulley K and the gear wheels M sx changes of speed of 
horizontal feed can be obtained. The total traverse is 42in. 

Coming now to the feeds required for milling, the vertical 
motion is obtained by direct upward or downward movement 


of the whole saddle, while the horizontal motion involves the | 


motion of the entire column. Both these motions can be 
given by hand or mechanical power, the devices adopted for 
these being, perhaps, the most interesting part of the whole 
machine, 

The mechanical milling feeds derive their motion from a 
shaft mounted on brackets at the rear of the machine, and 
driven by belt from the motor. This shaft is provided with 


a keyway running its whole length, and it passes through a | 
2—on which are mounted a four-step | 


steel sleeve C—Fig. 
cone and a mitre wheel. 
base of the upright carry this sleeve, pulley, &c. 
connection between tne driving shaft and the sleeve a friction 
clutch D is provided, and for reversing purposes this clutch 


Brackets fixed to the rear of the 


can be thrown into gear with another mitre wheel, which | 


drives the sleeve through the first-named mitre wheel and 


a third. Motion is taken from the four-step pulley to one | 
corresponding, mounted on a short spindle at the base of the | 


upright, and parallel with the feed driving shaft. This spindle 
drives through a worm E on to a worm wheel F running | 
loose on a shaft journalled at the base of the upright, and 
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Spindle | 






































Fig. 4—DETAILS OF THE ELECTRIC DRIVE 


lying at right angles to the former. A clutch G serves to 
connect in the usual way this worm wheel and shaft when 
desired. From this shaft motion both for traversing the 
column and saddle and for feeding the milling cutter is 
taken. For these purposes there are two worms H,J run- 
ning loose on the shaft, and each working on to a worm 
wheel K,L. Olutches M,N again are provided for connect- 
ing these worms with the shaft. One worm and worm 
wheel H, K drive down on to two mitre wheels beneath the 
base of the upright and give horizontal motion to the column 
and feed to the cutter by means of a screwed shaft and nut, 
the nut being formed in the inside of one of the mitre wheels. 
The other worm wheel gears on to a vertical screwed shaft 
X—Fig. 3—which passes through a nut formed on the saddle, 
thus giving vertical feed and adjustment. It will be seen 
from the engraving of theclutch shaft details that, to set the 
vertical or horizontal milling feed—of which there are four 
speeds for each spindle speed, obtainable by means of the 
stepped cone—the operator first has to throw the right-hand 
clutch G on the clutch shaft into gear, thereby giving the 
shaft rotational motion, and then either of the other two 
clutches N, M, the one on the left if vertical motion of the 
saddle he desired, the middle one if the column is to be 
traversed. The friction clutch D ,controlling the starting, 
stopping and reversing of whichever milling feed is being used 
is worked through a sector arm P—Fig. 2—and horizontal and 
vertical shaft from a hand wheel Y—Fig. 3—attached to the 
saddle and movable with it. Thus these movements can be 
accomplished without necessitating the operator’s leaving the 


To make | 




















Fig. 3—DETAILS OF THE SADDLE 


platform. With the friction clutch open the feed movements, 
as already stated, can becontrolled by a star hand wheel Z— 


| Fig. 3—on the saddle, the one wheel serving for either motion, 


as will be seen from the figure. Thus either the inner or 
outer shaft, and in conjunction therewith the inner or outer 
set of bevel wheels respectively, can be given rotation 
according as the left-hand or right-hand clutch is used. In 
the figure the handle is shown out of gear for power feeding. 
The outer bevels, giving vertical motion tothe saddle, work 
on to the screwed shaft Xin a nut and bolt fashion, while 
the inner, giving traverse to the column, use the screwed shaft 


| as a spindle and transmit through a key and keyway running 


the length of the shaft, motion to the clutch shaft at the 
base of the column and thence through the worm wheel, &c., 
H—Fig. 2—to the horizontal screw. When milling is being 
done it is necessary to lock the spindle securely against 
motion forwards or backwards, and for this purpose a suitable 
device is provid 

The motor driving the machine is one of 10 brake horse- 


| power and drives through gearing with raw hide pinions—see 


Fig. 4—both the shaft giving rotation to the spindle and the 
feed shaft at the back of the machine. Taking advantage of 
the change of speed which can be obtained by regulation of 
the current supplied to the motor in addition to the change 
speed gear, there is a full range of speeds of rotation of the 
spindle of from 3 to 320 revolutions per minute. 








SHIPBUILDING NOTES. 


AT the time of writing, the Institution of Engineers and 
Shipbuilders in Scotland and the North-East Coast Institu- 
tion of Engineers and Shipbuilders have just concluded their 
joint meetings at Glasgow, and the unanimous verdict of 
those fortunate enough to have been present is that the 
meetings, themselves largely in the nature of an experiment, 
have been a great success. For this success there are many 
reasons, the principal of which, perhaps, is that no better 
place for meetings of this kind could be imagined than this 
sombre northern city. The river is thickly dotted with ship- 
| yards, and within easy distances by train or tram are engi- 





| neering and other works of a widely diversified character— 
| steel works, roof and bridge-building works, and mechanical 


and electrical engineering establishments. Another reason is 
that the secretaries of the respective Institutions appear to 
have a most admirable conception of the lines on which a 
summer gathering should be run. The mathematician, with 
his painful flight into the regions of the speculative, has been 
conspicuous by his absence, and the papers read have been 
characterised by an appeal to popular interest and to the 
practical difficulties and problems of the audience. 





ON Wednesday, 5th August, the meetings opened in the 
new premises of the Scottish Institution in Elmbank-street, 
and it was a matter of universal regret that Mr. Ward was 
sition. Mr. C. P. Hogg, however, admirably filled his place, 
The address, which was largely retrospective in character, 
emphasised the utility of meetings such as these by means of 
which interchange of ideas and experience could most 
effectively be achieved. After Mr. Summers Hunter had 
suitably replied, the members proceeded to the consideration 
of the two papers for the day. The first of these was by Sir 
Andrew Noble on the ‘‘ History of Propellants,’’ and the 
second by Engineer Commander Wisnom on “‘ The Trials and 
Performances of the Otaki, Fitted with a Combination of 
Reciprocating and Turbine Machinery.’’ 





THIS latter paper had been very eagerly anticipated. In 
and to the Orari and Opawa, to which vessels she is a sister. 
Mr. Wisnom’s paper set forth the comparative trial results of 


ances on her first voyage to New Zealand and back. With 
regard to the measured mile trials it was stated that the 
Otaki, which was required to obtain a trial speed of 14 knots 





of 15 knots as compared with 14.6 knots by the Orari, and 


| with a less water consumption. 


prevented from taking the chair on that occasion by indispo- | 
| Registry of Shipping entertained the principal members at 


and read the address which had been prepared by Mr. Ward. | 


this column some time ago reference was made to the Otaki | 


the Otaki, together with a statement of the vessel’s perform- | 


with 5000 tons deadweight on board, really attained a speed | 








Elevation of top of Saddle 


With regard to the service 
conditions, the coal consumption of the Otaki on the voyage 


| from Liverpool to Teneriffe worked out at 11 per cent. less 


than that of the sister vessel at the same speed, the average 
speed forthe round voyage being about 11 knots. For the round 
voyage it appeared the Otaki’s coal consumption was about 
8 per cent. better than that of the sister vessel, and the author 
explained this reduction by certain adverse circumstances not 
connected with the machinery, as, for instance, the state of 
the ship’s bottom. The longest non-stop run made was 
11,669 miles, during which the machinery worked satis- 
factorily. It will be seen from the above that the figures 
given are somewhat meagre in respect of all the information 
one might desire to have effectively to compare two types of 
machinery, and moreover leave a little to be desired in the 
matter of consistency. Neglecting, however, these elements, 
it would appear that, broadly speaking, as stated here pre- 
viously, a gain of 10 per cent. is secured by the adoption of 
recipro-turbine machinery in vessels working under similar 
conditions to the Otaki, and that this gain will be subject 
to variation depending upon the actual conditions. Short 
runs, with much harbour work, for example, might cause it 
to disappear altogether. Assuming this increased economy 
of 10 per cent., it appeared that the most pertinent contribu- 
tion to the discussion came from Mr. W. B. Morrison, of 
Hartlepool, who raised the very significant point as to 
whether, in ordinary cargo vessels of moderate speeds, this 
gain would be a satisfactory set-off against the increased com- 
plexity of the machinery, and the extra demand on the 
intelligence—not already too high—of the engine-room staff. 
This appears to us to be a question which cannot yet be 
answered in the affimative. So far asthe Otaki is concerned, 
however, the most effective comment on the general efficiency 
of the ship is, that the builders are to build a duplicate for 
the same owners. 





ON the second day (Thursday) the papers were of a general 
interest. Dr. G. B. Hunter, associated with Mr. E. W. De 
Russett, read a paper on ‘‘ Sixty Years of Merchant Ship- 
building on the North-East Coast,’’ and Prof. J. H. Biles’ 
paper (taken as read) was entitled ‘‘ Fifty Years of Warship 
Building on the Clyde.’’ Both of these were valuable and 
stimulating contributions—that of Dr. Hunter, concerned as 
it was with merchant shipbuilding, being especially so. His 
account of the working hours and pay of the old Sunderland 
shipwrights illustrates very vividly the change for the better 
which has taken place in the conditions of the shipbuilding 
industry. Prof. Biles’ paper was an exhaustive résumé of 
the Clyde’s contribution to his Majesty’s Navy, and will be 
read with profit by those interested in the subject. 





OUTSIDE the meetings in Elmbank-street there were the 
usual festivities of a public and private character. On 


| Wednesday the members were entertained at a reception by 


the Lord Provost and Corporation of Glasgow, and on 
Thursday the British Corporation for the Survey and 


luncheon. There were also numerous expeditions to the 
engineering and shipbuilding establishments in the vicinity, 
of which advantage was fully taken. On the occasion of 
the visit to Parkhead Forge a prominent Scotch steel maker 
expressed surprise that the Admiralty authorities should 
experience difficulty in obtaining guns and armour when so 
much first-class plant was standing idle. Concurrently with 
this expression of opinion we notice with pleasure that 
Messrs. Wm. Beardmore and Co. have secured the contract 
for 1650 tons of armour plate for the new battleship Colossus, 
which is being built by Scott’s of Greenock. We commence 
a detailed account of the meetings and visits in another 
column. 





THE appointment soon to be made to the newly instituted 
Chair of Naval Architecture in Liverpool University wiil 
bring to completion a scheme long and carefully considered. 
With this appointment there will then be three fully 
endowed Chairs of Naval Architecture in the United 
Kingdom. It remains to be seen how far the Liverpool one 
will be successful in view of the relatively small amount of 
actual construction in the port. 
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OBITUARY. 
THOMAS TURNER. 
THE death is announced of Mr. Thomas Turner, 


managing director of the firm of Andrew Barclay, Sons, 
and Co., Limited. Mr. Turner had a wide and varied 
practical experience, and worked his way up from post to 
post, always steadily improving his position. He gained 
practical experience in engineering, not only at home but 
in India—an experience of foreign work which after- 
wards stood him in good stead. He also did good work 
for a time in journalism, being associated in the manage- 
ment of the Mechanical World, of which he acted as 
editor for about twelve months. 

When he was appointed general manager of Barclays 
more than fourteen years ago, he threw himself into the 
work in the most whole-hearted way. The company’s 
interests were ever foremost in his mind, and he handled 
the business as if it were absolutely his own property, 
and identified himself entirely with its interests. The 
purely technical matters which occupied a great deal 
of Mr. Turner’s personal time and attention were 
the improvements of the design and manufacture 
of the Barclay standard locomotives; the modernising 
and bringing up-to-date of their old standard line in 
winding engines, so as to produce the best results 
in steam economy and speed, and safety in working. 
In the last connection Mr. Turner designed several 
special safety devices, which were patented in the 
name of the company, and have been fitted to large 
numbers of winding engines. The other special lines 
developed under his personal direction were the modern 
high-speed reciprocating pump known as the Oddie 
Barclay Patent and the Barclay drum-pattern fan, not to 
mention other smaller detail specialities of the company’s 
manufacture. . 

Mr. Turner joined the service of the company as general 
manager on 1st April. 1895, afterwards becoming managing 
director, which position he occupied at the date of his 
death. He was a native of Tyneside, where he served 
his apprenticeship. He was a Whitworth scholar and 
a member of the Council of the Federated Mining 
Institute of Great Britain, and also of the West of 
Scotland Iron and Steel Institute. He was also a member 
of the Institute of Mining Engineers, of the Institution 
of Engineers and Shipbuilders in Scotland, and of the 
Institute of Mechanical Engineers. He was for some 
time back president of the Kilmarnock branch of the 
Engineering Employers’ Federation. During his career 
he was successively steel works manager to Joseph Fenton 
and Sons, Sheffield; manager to Messrs. Nicholson and 
Wilson, Blaydon-on-Tyne; and works manager to the 
New British Iron Company, Corngreaves; and prior to 
his joining Barclays he was works manager of the Shelton 
Tron and Steel Company, Limited, Stoke-on-Trent. 








NEWCASTLE QUAYSIDE IMPROVEMENTS. 


THE Newcastle-upon-Tyne Corporation has for the past three 
years been actively engaged upon a comprehensive scheme of 
quay improvements and extensions, the amounts already 
sanctioned for which are £91,760 and £57,537 respectively. 
The first section of the improvement scheme includes the 
rebuilding of 22 yards of quay wall, opposite the Milk 
Market, and the building and equipping of sheds between the 
Milx Market and the Swirle, a distance of about 233 yards 
(£35,982) ; the provision of electric cranes, capstans, ducts, 
and cables (£6400) ; the paving of the quay between Broad 
Chare and the Ouseburn, a distance of 1116 yards, and the 
relaying of the old paving opposite the grain warehouse 
(£10,914) ; the remodelling of the railway between the swing 
bridge and the Ouseburn, a distance of 1473 yards (£27,123); 
and gas and water diversions, &c. (£8581). The rebuilding of 
the 22 lineal yards of quay wall aforementioned was com- 
pleted in March, 1907, and progress has since been made 
with the other works. There will be shed accommodation 
over a length of 909ft. of quayside, comprising one 303ft. 
single-storey shed, varying in width from 20ft. to 66ft. ; one 
303ft. two-storey shed, with roof, 66ft. wide ; and one 303ft. 
shed, 66ft. wide. These sheds are being fitted with a 
verandah 12ft. wide upon the land side, so that goods can 
be loaded under cover. The single-storey shed, the steel- 
work for which was supplied by John Abbot and Co., 
Limited, of Gateshead, has been completed, and the present 
equipment consists of one 5-ton portable electric crane, with 
a 40ft. radius, supplied by Cowans, Sheldon and Co., Limited, 
of Carlisle, and two 1-ton capstans, working at 100ft. per 
minute, supplied by C. and A. Musker, Limited, of Liver- 
pool. The two-storey shed will be so arranged that 
the second storey will be connected to Sandgate by means 
of a bridge now being erected, so that by this means cart 
traffic will have direct access to the sheds, and the 
land adjoining Sandgate upon the north of the quayside will 
become of greater value for storage purposes. A contract has 
been let to Parkinsons’, of Blackpool, for one of these sheds, 
as also for a steel girder bridge of 53ft. span, with approach 
works extending from the Milk Market to the first floor of the 
shed. On this portion of the quay the railways will consist 
of one line of rails between the shed and the river and two 
lines of rails on the land side of the sheds, and, in addition, 
the relaying of existing and the laying down of new sidings 
between the foot of Horatio-street and the Ouseburn has re- 
cently been completed. The points and crossings are of 
manganese steel, supplied by Edgar Allen and Co., Limited, 
of Tinsley. The section of the works now in hand is expected 
to be completed about the close of the year. 

It is intended at an early date to take in hand the rebuild- 
ing, by monolith work, of the quay wall at the London wharf 
and various other sections, so as to give 25ft. below low water 
of spring tides, and also to provide up-to-date sheds and 
equipment between the grain warehouse and the Ouseburn. 
This involves the removal of the present sheds and the 80-ton 
hydraulic crane. With a view to coping with the congestion 
of traffic which will result when a commencement is made 
with this work, an extension to the quayside eastward of the 
Ouseburn was commenced in October, 1906. These works, 
estimated to cost £55,537, include provision of an additional 
berth 360ft. long, a new quay of 120ft. in length, and a heavy 





retaining wall at the northern boundary of the works, together 
with the construction of a new road connecting Burrell-road 
with St. Lawrence-road. The new quay is being constructed 
of a monolith wall 20ft. thick, carried down to a solid founda- 
tion so as to allow for 25ft. below low water of spring tides. 
The monoliths, 30ft. by 20ft., and spaced at distances of 
2ft. 6in., were formed of concrete walls 5ft. thick, resting 
on a cast iron shoe in the form of a hollow rectangle. The 
monoliths were sunk to an average depth of 33ft. 6in. below 
low water of spring tides from temporary staging by means 
of grabs attached to cranes, and, owing to the clay passed 
through being exceedingly hard, it was necessary to blast 
continually, and use was made of as much as 600 tons cf 
cast iron kentledge weights. The new quay walls are being 
built with an ashlar facing, concrete backing, granite coping, 
and fender piles. The 120ft. quay which faces the Ouseburn 
will be dredged to 12ft. low water of spring tides. When 
completed, the new quay will have a width of 145ft., and 
will be equipped with a double set of rails and warehouse 
accommodation. These new quays will be connected with 
the existing quayside railways by means of a low level bridge 
over the Ouseburn. This bridge, the contract for which has 
been let to the Cleveland Bridge and Engineering Company, 
Limited, of Darlington, will be carried on six monoliths, 
22ft. by 15ft., sunk to about 31ft., and will have a single 
span 74ft. 6in. centres of bearings, and square span 55ft. 
There will be three heavy plate girders 7ft. deep. The bridge 
will have a total width of 62ft., and will carry two 30in. 
water mains, and smaller gas and water pipes, as also a 
double standard gauge railway track, and a 20ft. roadway. 
It is expected that this new quay extension will be completed 
within three months from date. The exact method of 
haulage upon the quayside has not yet been finally deter- 
mined, and the Corporation have in the meantime instructed 
their engineer to visit several continental ports to investigate 
and report upon the advisability, or otherwise, of adopting a 
system of electric accumulator locomotives charged from the 
municipal power-house. 

On the 4th December, 1907, the Newcastle City Corpora- 
tion recommended the purchase of about 3274 square yards 
of land on the quayside beyond the area of the extension 
previously authorised, but within the limits of deviation of 
the plans of the 1904 Act, and this land has been acquired. 
The powers of the Corporation for the compulsory acquisition 
of land for the purpose of this Act expire on the 15th August, 
and the Trade and Commerce Committee of the Newcastle 
Corporation has had under consideration the desirability of 
acquiring certain portions of the remainder of the land 
authorised to be purchased by that Act for quay extension 
purposes, which will enable the Corporation to extend the 
quay for a length of 775ft. beyond the present extension when 
such extension is found to be necessary. Ata special meet- 
ing of the Newcastle City Corporation held on Monday last, 
August 9th, it was decided to enter into negotiations for the 
purchase of this land, 8270 square yards, which, with a 
frontage of 223ft. to the river, is the property of Mr. T. G. 
Gibson, whilst another parcel of 5118 square yards, with a 
frontage of 136ft. to the river, belongs to T. and W. Smith, 
of the St. Lawrence Ropery. In addition to the foregoing, 
extensions have lately been carried out at the Newcastle Cor- 
poration pumping station on the quayside, and two 13in. 
turbine pumps, each driven by one of W. H. Allen, Son and 
Co.’s motors, capable of giving 135 brake horse-power, and 
two turbine pumps, each with branches 12in. diameter and 
developing 58 brake horse-power at 650 revolutions per minute 
have been installed. These are required for circulating water 
through the condensers in the municipal power station, 
which is situated a quarter of a mile away from the pump- 
ing station. 








TESTS ON COMMUTATING POLES. 


A METHOD of testing commutating poles of dynamos and 

motors so that they may be adjusted to give the correct 
strength at various loads in order to obtain sparkless com- 
mutation is described in a paper which was recently read 
before the American Institute of Electrical Engineers by Mr. 
John N. Dodd. It is stated that in the absence of facilities 
for making full load tests, it will be sufficient to adjust the 
auxiliary poles at the maximum current obtainable until the 
voltage between the two bars undergoing commutation is 
zero. Two metal points press on the commutator at one of 
the brushes. These contact points, which are a bar’s thick- 
ness apart, are connected to a low reading voltmeter, and 
when this voltmeter registers zero the strength of the com- 
mutating poles is correct. 
It is immaterial whether the machine is tested as a motor 
or as a generator, at full voltage or low voltage, or at full 
speed or low speed, provided that the results of calculation 
and of experiments with other similar machines make it 
certain that the cross section of the auxiliary poles is ample 
to carry the flux corresponding to the flux of the armature, 
self-induction at the extreme overloads to which the machine 
will be subjected. Ifin a generator under test the voltage 
of a bar under the trailing half of the positive brush is higher 
than the voltage of the preceding bar, the pole is too weak 
and more current is required in the auxiliary coil. If the 
voltage of this bar is lower than that of the preceding bar, it 
indicates that the pole is too strong. When the two bars 
have the same voltage—that is, when the volts per bar is zero, 
the pole is of the correct strength. Measurements can be 
made with a direct-current voltmeter with a maximum 
reading of 3 to 5 volts. It should be noted that this voltage 
should be measured under the centre of the brush, or between 
bars equi-distant from the centre. 

As an example of the accuracy of this method of adjusting 
a high capacity machine at low currents, the author mentions 
a machine adjusted by him for no volts per bar under a load 
of 200 ampéres. With the same adjustment the machine was 
able to carry 10,000 ampéres very satisfactorily. If there is 
any danger of saturation under maximum conditions, asatura- 
tion curve of the auxiliary pole is desirable. With zero volts 
per bar under the brush, the auxiliary pole flux is exactly 
equal to the armature flux. The armature flux varies directly 
as the armature current. Therefore, if a series of readings 
are taken of armature current and the corresponding 
auxiliary pole current necessary for zero volts per bar, a 
curve plotted from these readings is the saturation curve of 
the auxiliary pole. Such a curve is of great value for check- 
ing the original calculations, and of particular value when it is 
necessary to supply new coils or poles, or both. 





new poles and the number of turns necessary on the coils at 
light loads, and hence on the new coils at all loads. 4 
method of taking this saturation curve is illustrated where 
low voltage separately excited booster is connected directly 
across the auxiliary pole coils of the machine. An ammeter 
is connected ‘in this circuit, and also one in the main arma- 
ture circuit. 








NEW REGULATIONS FOR TINNING METAL. 


IN accordance with the report made by the Commissioner, 
Mr. E. T. Lawes, after a public inquiry held in February 
and March of this year, the Factory Department of the 
Home-office has recently issued regulations relating to the 
operation of tinning various metal goods such as hollow-ware, 
iron drums, and harness furniture. 

The coating of metal articles with a mixture of tin and 
lead or with tin alone has been certified as dangerous, and 
these regulations have been issued in pursuance of the 
Factory and Workshop Act of 1901. With one exception the 
regulations come into force on October Ist, 1909. This 
exception provides that all tinning shall be carried out under 
efficient draught, the latter term being defined to mean 
localised ventilation effected by heat or mechanical mens 
for the removal of fumes or dust. The date from which the 
operation of this regulation will take effect is deferred until 
April 1st, 1910. 

In addition to the above the duties of employers are pre- 
scribed to include the provision of lavatories with the 
necessary requisites, and of a room, separate from any in 
which the process of tinning is carried out, in which the 
workpeople may have their food—no such room need be 
provided if the works be closed during the meal hours, 
Persons under sixteen years of age are not to be employed in 
tinning, although the employment of women is now sanc- 
tioned. The skimmings from the dipping- bath and the dust 
and refuse collected from the floor must be removed from any 
room in which work is carried on. 

Provision is also made for the periodical inspection of the 
persons employed by a duly qualified medical practitioner, 
who shall have the power of suspending them from engaging 
in tinning. The fees for these medical examinations and 
duties arising out of them are to be met by the employers as 
is prescribed in the Act of 1901. 

The duties imposed by the new regulations on the 
workpeople include that of washing the hands before 
partaking of food or leaving the premises, and the prepara- 
tion or consumption of any food or alcoholic drink in any 
room in which the process of tinning is carried out are pro- 
hibited. 

It is not intended that these regulations should apply to 
any process of silver-plating or any in which a soldering iron 
is used. Further, the Chief Inspector of Factories is 
empowered to exempt from these regulations, by a written 
certificate, any process which he may adjudge as not 
requiring their enforcement on the ground of the infrequency 
or intermittency with which the operations are carried on, 











HULL COAL TRAFFIC. 


THE return of the Hull Chamber of Commerce and 
Shipping for July shows that the weight of coal received at 
the port during that month was 562,224 tons, as compared 
with 525,168 tons in July of 1908. The increase on the 
month is therefore 37,056 tons. For the seven months the 
weight forwarded to Hull was 3,268,288 tons, as compared 
with 3,461,632 tons for the corresponding period of last year. 
The difference, being a decrease of 193,344 tons, is accounted 
for by tue smaller trade passing in the earlier months of the 
year. Denaby and Cadeby Main, as usual, head the list of 
contributing collieries with 120,488 tons, against 72,616 tons 
for July of last year; Hickleton comes next with 29,30 tons, 
against 19,680 tons; and Manvers Main is third with 28,456 
tons, against 23,280 tons. Among other leading consign- 
ments during the month were :—Carlton Main, &c., 23,440 
tons, against 35,896 tons; Brodsworth, 17,400 tons, against 
8320 tons; Thorncliffe, 16,728 tons, against 8136 tons; 
Birley, 16,520 tons, against 11,896 tons; Dalton Main, 
14,560 tons, against 11,864 tons; Staveley, 13,144 tons, 
against 7112 tons; Acton Hall, 10,856 tons, against 9800 
tons; Elsecar, 10,424 tons, against 11,864 tons; Allerton 
Main, 10,304 tons, against 3648 tons. The export trade 
from Hull for the month amounted to 344,970 tons, com- 
pared with 300,558 tons for July of last year; for the seven 
months, 1,699,786 tons, compared with 1,550,801 tons for 
the corresponding period of last year. There is thus an 
increase on the month of 44,412 tons, and on the seven 
months of 148,985 tons. The principal foreign market was 
North Russia, which took a weight for the month of 114,934 
tons, compared with 109,371 tons for July of last year; for 
the seven months, 349,456 tons, compared with 332,299 tons. 
Sweden is second with 43,701 tons, compared with 39,915 
tons; for the seven months, 215,841 tons, compared with 
211,551 tons. Germany is slightly under Sweden for the 
month—43,125 tons, compared with 32,572 tons—but for 
the seven months shows 260,617 tons, compared with 248,003 
tons. Holland is close up on the month with 42,292 tons, 
compared with 32,314 tons, while for the seven months it is 
an easy second—281,433 tons, compared with 248,003 tons. 
Austria shows the most remarkable advance—6188 tons last 
month, compared with 931 tons for July of 1908; for the 
seven months, 61,286 tons, compared with 8859 tons. France 
on the month declined to 5707 tons from 25,053 tons, and 
for the seven months to 73,462 tons from 127,044 tons. 
Denmark advanced to 14,279 tons from 10,751 tons, but 
decreased on the seven months to 61,882 tons from 69,543 
tons. Italy advanced to 12,567 tons from 4308 tons, for the 
seven months to 52,902 tons from 40,584 tons. Belgium 
decreased to 6548 tons from 6868 tons; for the seven months, 
to 44,305 tons from 50,591 tons. Norway increased to 5219 
tons from 3100 tons; for the seven months, to 26,410 tons 
from 20,224 tons. Egypt increased to 18,800 tons from 
16,660 tons; for the seven months to 96,666 tons from 55,722 
tons. Another increasing market was South America, which 
took last month a weight of 22,455 tons, against 14,503 tons 
for July of 1908; for the sevea months, 117,490 tons, against 
98,561 tons. Turkey showed a decrease on the month to 
2412 tons from 5157 tons, and on the seven months to 15,539 
tons from 18,839 tons. Coastwise shipments amounted to 
75,117 tons for July, and for the seven months to 485,949 
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RAILWAY MATTERS. 


Tyr Sudan is said to be developing steadily and satis- 
factorily. New parts of the country are fast being opened up 
through the railways and telegraphs. The great bridge over the 
Blue Nile at Khartum is practically completed, and the railway 
has been continued 70 miles south, as faras Pass Kamber, in 
Ghezireh. Thence it will run south and west to the White Nile. 
At lallat Abbas, on the Blue Nile, 180 miles south of Khartum, 
a big railway bridge is in course of construction. It should be 
completed by the end of next year, at which time the railway is 
expected to reach there also. 


A sum of about £240,000 was paid in 1908 by the 
Finnish Government to the Russian becca as the contribution 
of the Grand Duchy towards constructing a bridge over the Neva 
in St. Petersburg, with a view to establish a connection between the 
terminus of the Finnish railways and a Russian station, and thus 
to facilitate traffic between Russia and Finland. The Finnish 
railways are not able to carry the same weight as those of the 
Russian, and it has hitherto been necessary to have all goods 
unloaded and re-loaded in St. Petersburg. When the connection 
is made this will be avoided, probably to the great benefit of both 
parties. 

‘Te total length of the State railways in Sweden 
amounts to 4345 kiloms. (2698 miles). - Their value is given as 
representing a capital of 518,882,880 kr. (£23,826,826), with an 
increase during the year of 19,600,000 kr. (over £1,000,000). 
Materials and supplies are estimated as worth about 15,800,000 kr. 
(£877,777). During the year 1908 gross receipts amounted to 
64,300,000 kr. (£3,572,223). Of this sum about 57,300,000 kr. 
(£3,183,333) were expended on running and maintenance costs, 
3,100,000 kr. (£172,222) for increase of materials, 500,000 kr. 
(£27,777) for tools, &c., and 4,700,000 kr. (£261,111) were paid 
into tha State Treasury. 


Iv is reported that the Swedish Riksdag has asked for 
renewed experiments to be undertaken in order to investigate 
the question of coal and t used as fuel on railways, 
and new trials are now to made. Between Elmhult and 
Alfvesta there will be run a special train, consisting of fifty 
wagons, loaded with coal and peat. This train will be running 
for a fortnight between the two places, using alternately as fuel 
English steam coal, peat and steam coal in different proportions, 
and peat only. There will also be used different types of loco- 
motives. The results of the experiments are looked forward to 
with great interest, especially by those who are connected with 
the peat industry. 


PRESIDING last Tuesday at the half-yearly meeting of 
the Great Northerp Railway gre Lord Allerton made refer- 
ence to the continued loss on first-class traffic. The whole ten- 
dency, he said, was to show that more and more people were 
travelling third-class. That was due not on!y to the cheaper fares, 
but to the constantly increasing a which railway companies 
provided for third-class passengers. e did not know whether 
the time would ever come when they would only have one class, 
but he confessed that he hankered very much after trying some 
third-class trains for suburban traffic. First-class carriages were 
expensive to construct, expensive to haul, and were seldom occu- 
pied except at holiday times. He was sure something would have 
to be done, and the question was under consideration. 


A CONSULAR report, in dealing with the Shanghai-Nan- 
king Railway, states that the through service to Nanking was 
formally commenced on March 31st, 1909, and the line has been 
well patronised as far as passenger traffic is concerned. Trouble 
has been caused on various occasions by the stoppage of trains by 
villagers, in order to claim compensation for the death of orinjury 
to some irresponsible Chinese who was trespassing on the per- 
manent way, or who did not exercise due caution at a level 
crossing. The authorities have displayed regrettable lack of 
energy in preventing and punishing outrages of this kind. No 
freight worth mentioning was carried by the railway during 1908, 
as the arrangements had not yet been made with regard to the 
collection of likin or its substitutes. 


At a meeting of the London County Council on 
July 27th, the Highways Committee recommended that parlia- 
mentary sanction should be sought during the session of 1910 for 
the construction of several new lines of tramways. In addition to 
the seven new lines, which are as follows:—Marble Arch to 
Harrow-road, Harrow-road to Cricklewood, Chalk Farm to Child’s 
Hill, Seven Sisters’-road to Hanley-road, Herne Hill Station to 
Brixton Hill, Putney Bridge to Wandsworth, and Wood-lane to 
Harrow-road, it is intended that powers should also be sought for 
the construction of several small connecting lines intended to 
improve the working of the existing system. Altogether, the pro- 
posals involve an expenditure of about £417,000, excluding the 
cost of cars, car sheds, sub-stations, &c., while the total length of 
the new lines will amount to about 24 miles, 


Ir is reported that the Western Railway of France 
has obtained authority from the Government to electrify its 
lines, A commencement is to be made with the lines which run 
from? the St. Lazare Station in Paris to Argenteuil and Saint- 
Germain-en-Laye. Special tracks will be laid, so that the service 
can be effected without any interference with the steam-driven 
trains. Sub-stations will be erected which will supply continuous 
current at 600 volts. It is anticipated that from 12 to 20 trains, 
composed of a maximum of six double carriages 20 metres long, 
can be run per hour. It is estimated that the permanent way, 
equipment of line, &c., will cost £1,160,000 ; that the rolling stock 
and converter stations will cost £800,000; and that interest on 
capital and other expenditure will bring the total amount to 
£2,280,000 for the 33.5 kilometres of line to be constructed. 


DrrEct communication with the centre of the city is 
to be made on another route of the Birmingham Corporation 
tramways system. Alterations are being carried out at Rea-street 
which will enable such of the Moseley cars as are put on the new 
service to turn off from Bradford-street and proceed vid Deritend 
and Moor-street into High-street, as an alternative to the existing 
terminus in Hill-street. It is not at present contemplated to 
provide through communication between Moseley and Washwood 
Heath, in the same way as between Sparkbrook and Washwood 
Heath, and small Heath and Nechells, although the advantage of 
the new arrangement to those who wish to proceed from Moseley 
to the eastern side of the city will be obvious. It will also have 
the advantage of relieving the traffic in Station-street to some ex- 
tent. The necessary junctions will be ready in about a month’s time. 


On Tuesday of this week a very peculiar - acci- 
dent, believed to be due to the expansion of the rails by heat, 
occurred on the London and North-Western Company’s line 
between Huddersfield and Stockport, near the wayside station of 
Friezland, on the Yorkshire and Lancashire border. The train, 
which left Huddersfield at 9 20, was not timed to stop until it 
arrived at Stockport. Shortly after it had passed through Friez- 
land Station at a speed of 50 miles an hour the passengers noticed 
that something was wrong. All the three coaches of which the 
train was composed began to rock violently, and shortly afterwards 
the engine left the metals, swinging completely round as it did so, 
and finally lodging, after travelling about yards, alongside 
the up main line. The first of the three coaches went forward 


with one end partially ripped off. The two rear coaches were 
thrown on the down line, Fortunately, all three remained on 
their whoels, for had they not done so the thirty occupants must 
have been injured much more seriously than they were. It is 
reported that the funnel of the engine was afterwards found 
thirty yards away from the engine itself, which was a complete 
wreck, The driver and fireman were both killed. 





NOTES AND MEMORANDA. 


It is reported that Mr. Orville Wright has stated that 
he is completing the perfecting of his atroplane. He considers 
the machine will soon S in daily use, and available to everyone, 
both as regards price and working. 


A Goop example of the economy often accomplished by 
chemical investigation and discovery is furnished in the case of 
ultramarine. Many years ago when this was made by powdering 
the mineral lapis lazuli, it sold for more than its weight in gold. 
Now that the chemist has discovered how to make the same 
material from such cheap substances as kaolin, sodium sulphate 
and carbonate, charcoal, sulphur and rosin, the price is only a few 
pence per pound. 


Tue Engineering Record states that bonding new and 
old concrete can be accomplished in the following manner :— 
Clean the surface of the old concrete with clear water and a stiff 
broom. Apply a mixture of one part of hydrochloric acid and 
three parts of water with a brush, making several applications one 
after the other. Then scrub the surface with clean water and a 
stiff brush until all the acid is washed away and the surface is 
perfectly clean and free from loose particles. While it is still 
wet apply the fresh concrete, and keep the new concrete damp for 
at least a week, being careful not to allow it to become dry at any 
time, 


Durine the six months ending June 30th, Great Britain 
exported iron and steel and manufactures thereof to the value of 
eighteen and one-third millions; other metals, four millions ; 
cutlery, hardware, &c., nearly two and a-half millions ; machinery 
nearly fourteen millions ; and ships, three and one-third millions. 
Our exports of iron and steel and manufactures thereof for June 
amounted to £3,073,091 ; of other metals to £632,876 ; of cutlery, 
hardware, &c., to £422,424 ; of machinery to £2,304,092 ; and of 
ships to £506,351. The total British exports for June amounted to 
£29,717,975. The total value of exports from the United Kingdom 
during the six months ending June 30th was £176,934,350. 


THe June number of Terrestrial Magnetism and 
Atmospheric Electricity contains a frontispiece showing the 
magnetic survey yacht Carnegie under full sail, and an article 
describing her construction and the work she is intended to do. 
She has a displacement when fully equipped of 568 tons, and is 
built almost without iron, her bolts and metal fittings being of 
bronze, copper, or gun metal. The observation rooms are amid- 
ships. The yacht is to make a magnetic survey of the oceans 
during the next fifteen years, with the object of correcting the 
magnetic charts and compass data at present available. Her first 
voyage will be to Hudson Bay and the North Atlantic Ocean. 


Tse smelter production of lead in the United States in 
1908, as given - C. E. Siebenthal, of the United States Geological 
Survey, under the date of May 24th, was 408,523 tons of 2000 Ib., 
against 442,015 tons in 1907, and 418,699 tons in 1906. The pro- 
duction of refined primary lead, which embraced all desilvered 
lead produced in the country, and the pig lead recovered from 
Mississippi Valley lead ores, was 396,433 tons, against 414,189 tons 
in 1907, and 404,669 tons in 1906. The antimonial lead produced 
was 13,629 tons, and the recovered or secondary Jead 18,283 tons. 
In 1908 the lead smelted from domestic ores was 310,762 tons, and 
from a ores and foreign base bullion—almost wholly Mexican 
—97,761 tons. 


In connection with the design of certain special towers 
in wireless telegraphy, in which numerous guys, together with the 
tower, act as an aérial capacity, the necessity arose of finding a 
quick method of determining the sags and tensions in the guys at 
different temperatures. The author of an article in the Llectrical 
World obtains a simple cubic equation from which the sag can be 
readily determined. A numerical example is worked out com- 
pletely to illustrate the method. It is shown how the wind 
pressure can be taken into account, and useful practical diagrams 
showing how the wind pressure varies with the velocity of the 
wind are given. The effect of a coating of ice on the wires is 
also discussed. This coating is usually elliptica! in section. 


Vott scales for indicating the voltage to produce a 
desired candle-power have been used on photometers in many glow- 
lamp factories, as the public demand only a few candle-powers, but 
considerable latitude in the voltage. It would be extremely con- 
venient to be able to ascertain the voltage required to produce the 
correct watts per candle by a direct reading, and if possible the 
corresponding watts orc.p. at the same time. A volt scale meter, 
described in the Electrical World, accomplishes this object. A 
watts-per-candle or ‘“‘specific consumption” meter, designed by 
Hyde and Brooks, is part of the photometric equipment of the 


Bureau of Standards. Tables are calculated so as to reduce the | 


labour required to find the ‘‘3.1-watt” voltage. The author of 
the article referred to diminishes this labour by using a volt scale 
on which the data given in the tables are indicated at once. It is 
shown how tocombine a volt scale and a watts-per-candle meter so 
as to be able to read from one setting (1) the voltage to give a 
certain specific consumption, and (2) the c.p. or watts at that 
voltage. 

LARGE-SCALE experiments on the underflow or sub- 
surface flow of water through saturated sand or gravel are being 
mada by the United States Reclamation Service in the Arkansas 
Valley, Western Kansas. After a search and tests to find a sup- 
posedly heavy underflow a row of wells was sunk across a valley 
near Deerfield, Kan., and pumps were erected there. A Press 
bulletin issued by the Service states that the wells and pumps 
lowered the water plane 19ft. or 20ft. below the river level ; also 
that during the latter part of 1908 the wells began to weaken 
materially, the total amount of water removed being 10,000 acre 
feet ; that is to say, enough to cover 1000 acres 10ft. ia depth, or 
sufficient to irrigate, say, 4000 acres, By April, 1909, the gravels 
had become filled again on the north side of the river, but in the 
valley on the south side the ‘‘ underflow” was not sufficient to 
restore the amount pumped during the preceding year. During 
1909 the pumps lowered the underflow much more rapidly than in 
1908. Part of the wells, or groups of wells, are allowed to stand 
idle in order to recuperate while the others are being pumped. It 
is hoped that by this system as much water can be obtained in 
1909 as in 1908. The experience, however, shows that the so- 
called underflow, even where best developed, is not a very reliable 
source of supply on a large scale. 


An American has just patented in this country an 
invention for the manufacture of artificial nitrates. It is claimed 
that nitrate of lime can be produced at a cost of about £4 14s. a 
ton, the market price of Chili saltpetre being about £9 15s, a ton. 
Until now the principal attempts that have been made to fix 
atmospheric nitrogen may be classed as (1) processes in which 
atmospheric nitrogen is burnt to nitrous or nitric acid ; and (2) 
processes in which atmospheric nitrogen is combined by means of 
carbides, obtained by fusing together in an electric furnace metals 
or metallic oxides and carbon. The cost of the nitrogen so 
obtained has been —— high, except where power can be 
obtained from waterfalls at a very low cost. The patent referred 
to above describes a process and apparatus by means of which 
sulphur may be barand on a commercial scale so as to remove all 
the oxygen from the stream of air supplied for itscombustion. By 
this means, it is claimed, nitrogen of great purity can be obtained, 












MISCELLANEA. 


In a printed reply to Mr. Ginnell, Mr. Winston 
Churchill says he understands that the Koyal Commission on 
Canals propose to report first on British waterways, and expect to 
do so before the end of the year. They hope to report on Irish 
waterways in the early months of next year, and, until the report 
has been received and considered, no statement as to possible 
future legislation can be made. 


On the 9th July, the necessary material for the wireless 
station was landed at Kingston, Jamaica. The station will 
have a range of 300 miles by night and 200 miles by day. Great 
interest is being manifested in Jamaica in the new station, and 
some of the steamship companies trading in the Caribbean are 
having their steamers fitted, so as to be able to get into touch with 
the island as soon as possible. Most of the vessels in the West 
Indies are fitted with the De Forest system. 


Tue parallel operation of hydro-electric plants con- 
nected by about 500 miles of 44,000-volt three-phase circuits is 
carried on in Utah and Idaho by the Telluride Power Company. 
The five generating stations have capacities of 18,000, 3000, 3200, 
6500, and 10,800 horse-power respectively, and connected with 
them are seven sub-stations. All stations are, or soon will be, con- 
nected by at least two separate lines, and are so designed that the 
development of power does not interfere with the use of the water 
for irrigation. 

Tue Bulletin Commercial (Brussels) of July 17th 
contains a long article on the electrical industry in Servia. The 
report draws attention to the good openings in that country for 
electric lighting and kindred appliances, and to the necessity not 
only for supplying articles of good quality at reasonable cost, but 
also for developing the market on the spot by means of personal 
visits. The establishment in Servia of a depét where electrical 
material could be seen by persons interested would, according to 
this report, be the most efficient way of rapidly increasing 
business. 


Tue use of lignite as fuel in generating stations, states 
the Electrical Review, is increasing in Germany, where stations con- 
tinue to be erected in the vicinity of lignite deposits, or the elec- 
tricity companies purchase the mines or lease the production. 
Combinations of lignite mines with power stations already exist in 
the Weissenfels district, at Helmstedt and Schwandorf in the 
Upper Palatinate, and the Electricity Supply Company of Berlin 
has now arranged with the Hercules Brown Coal Company, of 
Zittau-Hirschfeld, for the supply of lignite for the overland cen- 
tral station to be erected in Oberlausitz. 


Asout the end of March, 1909, the Imperial Don-Kuban- 
Terek Agricultural Society, Russia, circularised some fifty United 
States agricultural machinery firms, stating that they had decided 
to organise at Rostoff-on-Don an experimental farm for testing 
farm machinery and implements by scientifically arranged experi- 
ments. With this object the Nahitchevan town council had given 
the society 50 dessiatines (135 acres) of land, on which the society 
intends to erect the necessary buildings and appliances. For this 
invites subscriptions on the ground of the benefit which the 
manufacturer is likely to derive from these tests. 


Bottvian purchases of mining machinery depend on 
the development of the tin, silver, copper, and gold mines. The 
introduction of modern machinery is likely to be the result of the 
railway building which is now going on, since this will reduce the 
expenses of transportation, and render accessible regions in which 
heretofore the mines have been worked after the old methods and 
with limited means, on account of the very heavy charges incurred 
in carrying the products of the mines. According to the United 
States special agent in Bolivia, the tin mines are likely to furnish 
the best market. The Bolivian production in 1907 was approxi- 
mately 16,000 tons of pure tin, slightly less than for the previous 
year. 


A Parts correspondent of the Times states that a law 
has just been promulgated in the Journal Offciel prohibiting the 
use of white lead. The terrible ravages caused by plumbism in the 
manufactories of this article and among painters and other 
workpeople who use it have for a long time excited public notice. 
The question has been debated at great length in Parliament for 
upwards of five years, owing to the defensive measures adopted by 
manufacturers engaged in the white lead industry. The present 
law enacts that, after the expiration of five years, the use of white 
lead, or of paint composed of linseed oil and white lead, and of 
all special compounds containing white lead in any form, shall be 
prohibited for every description of painting work. 


THE coating of metal articles with a mixture of tin and 
lead, or lead alone, having been certified under the Factory and 
Workshop Act, 1901, to be dangerous, the Home Secretary has 
drafted a series of regulations which are to apply to all factories 
and workshops where tinning is carried on in the manufacture of 
metal hollow-ware, iron drums, and harness furniture. It is speci- 
fically laid down that no tinning shall be carried on except under 
efficient draught ; that no person under sixteen years of age shall be 
employed in tinning ; and that no person employed in tinning, 
mounting, denting, or scouring shall keep or prepare or partake 
of any food or alcoholic drink in any room in which work is carried 
on. Periodical medical examination is to be insisted upon. 


Buackrriars Bridge is now all but completed. Only 
the east half of the granite paving remains to be laid down, and 
the builders will be able to calculate the amount of bonus they 
will be entitled to from the City Corporation, estimated at the 
rate of £20 per day, for completing the work before the beginning 
of next year, the time specified in the contract. It is reported 
that Mr. Anderson, who is acting for the Corporation on behalf of 
the City Eagineer, has stated that the work ought to be finished 
in the early part of next month, so that the bonus will amount to 
between £3000 and £3500. It will be the widest bridge in London, 
measuring 105ft. from parapet to parapet. The footways will be 
16ft. wide, the remaining 73ft. being thrown into the roadway. 


Tue following information is from the report by H.M 
Minister in Uruguay on the trade of that Republic in 1908, which 
will shortly be issued :—‘‘ The construction of the great embank- 
ment at Monte Video, the ‘Rambla del Sud,’ has been entrusted 
to a British syndicate. This great engineering work will take five 
years to complete, and will cost £1,355,000. The embankment, 
which will be 4000 m. in length, will consist of a stout sea wall, 
4 m. above sea-level, and an esplanade 70 m. wide. The proposed 
line of embankment takes a gentle outward curve, and, as it will 
run a considerable distance from the present irregular natural 
coast line, a large area of land will be reclaimed from the sea. 
The total area of land thus reclaimed is calculated at not less than 
125 hectares—about 310 acres.” 


A casE which affects the regulations of railway com- 
panies for governing the use of railway level crossings has beea 
decided in the High Court. The railway —— involved, rely- 
ing upon a regulation approved by all leading railways, gave 
instructions that the gates at a certain level crossing should be 
closed to special forms of traffic, no heavy motor vehicle being 
allowed to cross the railway without one day’s previous notice 
having been sent to the nearest station master. The legality of 
this proceeding was challenged, and an action was brought 





and the inventor says that in practice-te-has rejected all nitrogen- 

gas which did not reach a purity of 99.6 to 99.8 per cent. Also by 

placing iron filings in the receiver for a few days the .2 of oxygen 

may be paths leaving absolutely pure nitrogen. Cyanide of 

—. can, it is claimed, also be produced at a cost of about 
4 cents a pound, the market price being about 22 cents per lb. 








gainst the company. The view of the Motor Union, which 
interested itself in the case, that the company had no right to 
make rules against particular classes of traffic which might be 
using the highway has been upheld in the High Court, the judge 
deciding that the regulation referred to was not binding upon 
the public. 
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SOME NEW MACHINE TOOLS 


THOMAS SHANKS AND CO., JOHNSTONE, ENGINEERS 





(For description see page 160) 
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VERTICAL AND HORIZONTAL PLANING MACHINE: 


Avaust 18, 1909 
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TO CORRESPONDENTS. 





De {norder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
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INQUIRIES. 
HAIR OLOTH MANUFACTURERS. 


Siz,—I shall be obliged by the names and addresses of firms making 
hair cloth in large quantities. TEXTILE. 
August 10th, 


MACHINE FOR MAKING BOLTS FROM COLD IRON, 
Str,—I shall be obliged by the address of English makers of machines 
for making bolts and nuts from cold iron. N. L. 
August 9th. 
MACHINERY FOR MAKING GRAPHITE CRUCIBLES. 


Sir,—Can any of your readers inform me where I could get a full outfit 
of nachines for making graphite crucibles? 
August 10th. 
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Employers and Workmen’s Compensation. 


THE burdens placed upon employers directly and 
upon insurance companies indirectly by the Work- 
men’s Compensation Acts continue to be reflected 
in the many cases which are transferred from the 
County-courts or County-court arbitrators to the 
Court of Appeal in the majority of instances, or 
the House of Lords in a comparatively small 
number of actions. During the past two months 
no fewer than fifteen cases have engaged the atten- 
tion of the Court of Appeal, and the decisions seem 
to have enlarged the responsibilities of employers in 
various trades. In 1907, which is the latest year 
for which official figures are available until the 
Home-office return for 1908 has been published, 
seventy cases in England and Wales were carried 
to the Court of Appeal, although fifteen were either 
abandoned, withdrawn, or settled out of court 
before the time arrived for the hearing. This 
number compares with fifty-seven actions which 
were brought before the High Court in 1906, 
and it therefore shows a fairly large increase, 
notwithstanding the circumstance that the Work- 
men’s Compensation Act, 1906, was only in 
operation during the second half of 1907. The 
upward tendency in the latter year will probably be 
found to have continued in 1908 when the official 
report is issued, while the cases already heard in 
the course of the present year indicate a main- 
tenance of litigation both on the part of employers 
and workmen who have failed to be satisfied with 
the findings of County-court judges or arbitrators. 
The extension of the liabilities of employers under 
the Act of 1906 is naturally responsible for the 
growth of actions which reach the Court of Appeal. 
Yet these cases only form a very low percentage of 
those which are brought before the County-courts 
in some way or other; and the latter in their turn 
also constitute merely a small proportion of the 
thousands of claims made under the Compensation 
Acts that are never brought into court, but are 
settled by agreement between employers or insur- 
ance companies on the one hand, and the workmen, 
or their representatives, on the other. One im- 
portant insurance company, which carries on 
business in Scotland, although its sphere of activity 
is probably not restricted to that country, received, 
approximately, 25,000 claims in 1908 under policies 
issued under the Compensation Acts. A second 
company, bearing an English title, reports the 
reception of nearly 35,000 claims under the Acts in 
1908, and the chairman recently stated that work- 
men’s compensation risk is virtually a burden, and 
probably a loss to those who undertake it. 

It is scarcely surprising to learn on the authority 
of the same company that a revision of the rates of 
premium is being taken into consideration having 
regard to the large risks involved. A statement of 
this kind has, of course, to be read ‘in the light of 
the fact. that the Act of 1906 has only been in 
operation for two years down to the present time, 
and that the experience gained of its effects only 
applied to the first complete year when the many 
thousands of claims were recorded. Nevertheless, 
it is easy to conceive that if two insurance com- 
panies were confronted with 60,000 claims in? one 


1B year, the total number of claims for other companies 





and for those employers who assume their own 
risks must have almost reached figures representing 
hundreds of thousands in 1908 for the whole of the 
United Kingdom. With such numerous applica- 
tions before us it is probable that some of the recent 
decisions given by the Court of Appeal will tend 
to increase the financial charges imposed upon 
employers throughout the country. In the case of 
Gane v. the Norton Hill Colliery Company, the 
plaintiff was a carting boy employed in the pit, and 
on the day of the accident he was told to ascend 
the pit earlier than usual owing to a defect in the 
machinery. He did so, and was run over by some 
trucks on a line which he was accustomed to cross 
on the surface on the way home. The County-court 
Judge held that the employment did not continue 
up to the time of the accident, and he conse- 
quently gave his award in favour of the employers. 
On appeal, however, the Court of Appeal decided 
that the accident happened in the course of, as well 
as arose out of, the employment, and the case was 
remitted to the County-court judge to assess the 
amount of compensation. A second instance, which 
is of considerable importance, relates to a workman 
named Hughes, who was employed by the firm of 
Clover, Clayton and Co. The man was engaged in 
tightening a nut with a spanner, when he fell back 
and was found to bedead. An examination revealed 
the fact that a large aneurism of the aorta had 
existed, and death was attributed to this cause. 
The County-court judge at Lancaster decided that 
the exertion of tightening the nut caused the 
rupture, and that death was produced by a strain 
arising out of the ordinary work of the deceased 
operating upon a condition of body which was such 
as to render the strain fatal. In the circumstances 
the judge considered there was an accident within 
the meaning of the Act, and he decided in favour 
of the man’s widow. The employer lodged an 
appeal, but the Court of Appeal has dismissed it 
on the ground that the workman sustained an 
injury in the reasonable and ordinary discharge of 
his duties, and that the rupture of the aorta was 
the result of the work upon which he was engaged. 

The two cases referred to.in the Court of Appeal 
place further emphasis upon the responsibilities of 
employers under the Workmen’s Compensation 
Act, 1906. In the instance of the carting boy 
employed in the pit the plaintiff had actually left 
his work and was on his way homewards, although 
he had not quitted the colliery company’s premises. 
As the Court of Appeal has decided that the 
accident happened in the course of as well as proceed- 
ing out of the employment, the question arises as to 
where employment begins and where it ends. It 
is certainly impossible to say in view of this deci- 
sion, which seems to place liability on an employer 
so long as workmen are to be found in or about his 
works. The second case is even of greater import- 
ance to employers, inasmuch as pre-disposition to 
illness is held to be no reason why compensation 
should not be paid in the case of accident. The 
Master of the Rolls, in giving his decision, quoted 
a judgment given with regard to a man who, while 
ina weak and emaciated condition, died of heat 
stroke in the stokehold of a steamer. It was then 
held that the fact that a man who died from heat 
stroke was by physical debility more likely than 
others so to suffer could have nothing to do with 
the question whether what befell him was to be 
regarded as an accident or not, and it was decided 
that the stroke was an accident which happened in 
the course of hisemployment. If, then, successful 
claims for compensation can be made by dependents 
in the case of workmen who are pre-disposed to ill- 
ness, or who are liable to sudden death, it will soon 
become a question as to whether employers will, or 
will not, have to consider the advisability of intro- 
ducing medical examination as an essential condi- 
tion preceding the engagement of workmen. 


The Rhymney Railway Boiler Explosion. 


ENGINE No. 97 had just returned to the running 
sheds at Cardiff Docks on the 21st of April when it 
exploded violently. Three men were killed on the 
spot, and three others were injured. It was an 
eight- wheeled saddle tank goods engine, six-coupled, 
of considerable power. The circumstances of the 
explosion were peculiar, but in no sense mysterious. 
Briefly, there were two Ramsbottom safety valves 
on a cast iron “column” or manhole cover. The 
joint leaked, and a fitter was sent to re-make the 
joint. To do this he had to dismount the safety 
valves. He re-made the joint, put back the valves, 
and reported tothe foreman. Theengine was taken 
out next day and employed for a short time shunt- 
ing. Then the pressure gauge indicated 200 lb., the 
hand pressing hard against the maximum stop. 
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There was plenty of water in the gauge glasses. 
Neither of the injectors would work. Next both the 
gauge glasses broke. The driver then took his engine 
back to the shed. Two men began to drop the fire 
and then the explosion took place. The facts that 
although the valves were nominally loaded to begin 
lifting at 145 lb., and to blow hard at 155 lb., they 
would not move; that the pressure was too high 
for the injectors, and that it split both gauge glasses, 
is apparently conclusive evidence that the boiler 
burst from over pressure. And yet the report which 
lies before us contains no less than thirty large 
pages closely printed containing the evidence given 
before the coroner’s jury, with Mr. Carlton of the 
Board of Trade sitting as assessor. The jury 
brought in a verdict as follows :—* The deceased 
men were killed by the explosion of the boiler of an 
engine belonging to the Rhymney Railway Company, 
and that the cause of the explosion was, that the 
man left on the engine after the driver had gone 
from it, got the injector to work, and that the flow 
of coid water on to the already overheated plates 
suddenly generated a large amount of steam causing 
the explosion. They considered it purely accidental, 
and no one culpably to blame.” 

In order that our readers may understand what 
really happened, we give on page 171 a section of the 
safety valves. All Ramsbottom valves are fitted 
with a safety link to prevent the valves and lever 
from being blown away if the spring breaks. 
Washers of various thickness are ‘used to regulate 
the tension of the springs, care being taken that the 
slot in the safety link shall be given a clearance of 
about three-quarters of an inch. It seems to be 
beyond question that the fitter referred to above, 
who was called away two or three times from the 
job, got muddled about the washers, and put the 
thick washer above instead of below on the central 
pin, and thus locked the valves hard down on their 
seats. There is nothing about the evidence to 
justify the verdict of the jury. That was the result 
of asurmise—nothing more tangible. The evidence 
was in certain respects confusing, inasmuch as 
some of the witnesses thought that there was 
evidence of overheating.. The fire-box crown sheet 
weighed about 400lb. The specific heat of copper 
is one-tenth that of water. That is to say, 10lb. 
of copper cooled one degree would raise the tempera- 
ture of a pound of water one degree, or 400 1b. of 
copper falling one degree would raise 40 lb. of 
water one degree. If we suppuse that the crown 
plate was so far heated that it could part with 
500 deg., a very simple calculation shows that it 
could convert 24 lb. of water already at 390 deg. Fah. 
intosteam. Taking two cubic fest to the pound, we 
have a maximum production of 48 cubic feet of steam. 
These conditions assume that the plate must be red 
hot. No oneattempted to say that it was. Indeed, 
neither of the lead plugs was melted or softened. 
But inasmuch as the injectors would not work, it is 
impossible to assume that water could have been 
got into the boiler. Our figures are only intended 
to show the very worst that could be brought about 
by a careful establishment of the necessary condi- 
tions, which certainly were not available. Mr. 
Carlton is emphatic on the question of overheating. 
He says: “I carefully examined the fire-box for 
overheating, but was unable to find any such indica- 
tion. The lead was not melted in either of the two 
fusible plugs in the crown, there was no local 
bulging whatever between the boltheads in the 
crown, except at one place where a sling stay had 
been driven against the plate, and there was no 
discoloration of the metal. The soot was still 
adhering to the fire side of the crown plate, and the 
stay heads in the crown plate had the original bloom 
upon them which they obtained in the process of 
forging. Where the copper plate was torn trans- 
versely, it had a bright metallic lustre, and it was 
suggested that this was produced by overheating ; 
but in my opinion it was produced by the manner 
in which the plate was torn, and an overheated 
plate would, I think, show a dull oxidised fracture 
rather than a lustrous one.”’ 

In certain respects the explosion was very instruc- 
tive. The fire-box roof was carried by eight steel 
girders, into which were screwed 96 square headed 
stay bolts. The feet of the girders were bedded in the 
usual way on the tube and back plate. They were 
further supplemented by ten strap sling stays from 
the outer roof plate. The failure consisted in the 
driving down on the grate of the entire roof plate 
with its girders intact. The plate was ripped away 
all round from the side, back, and tube-plates. 
The girders must have deflected before the slings 
broke. Mr. Carlton calculates that these last had 
a united strength sufficient to carry 300 tons. 
Without going into minute dimensions, it appears 
that 100 lb. on the square inch put 109 tons on the 


crown, 219 tons for 200 lb., 327 tons for 300 lb., 
and so on. It is not at all improbable that the 
pressure had risen to 400 lb. or more at themoment 
of explosion. Nothing is more easy than to be wise 
after an event. It is worth while, however, to con- 
sider whether it is or is not possible so to make 
valves that they cannot be lockedin error. This will 
always be possible while the adjustment depends on 
the use of washers of variable thickness. We cannot 
call to mind, however, any other railway explosion 
which was due to the locking of Ramsbottom valves 
by mistake. The overloading of such valves by putting 
shot into the cups and letting it get under the toes 
of the lever was common several years ago on the 
London and North-Western. The practice was 
stopped by Mr. Webb fitting his valves with a 
casing, and offering a reward of £5 to any driver 
who could overload one of these cased valves. 

The precise mode of fracture of the plates in the 
Rhymney case deserves very careful consideration. 
We have no doubt but that it will receive it from 
Mr. Hurry Riches. It seems to indicate that the 
feet of the roof girders did not receive adequate 
support. The boiler was only made last year by 
Messrs. Hudswell, Clarke, and Co., Leeds. The 
working pressure was 160lb., and it was twice 
tested by water to 240lb. without producing any 
permanent deflection, and once with steam to 
180 1b. It seems to have been very well made and of 
excellent material. Colonel Druitt entirely agrees 
with Mr. Carlton that the cause of the explosion 
was the fact that the safety valves were inoperative. 
That is also our conviction. No direct blame can, 
we think, be laid on anyone. It is more obvious 
than ever that engines should not be let out of the 
shed until the safety valves are known to be clear 
and to agree with the pressure gauges. 


Double-beat Engine Valves. 


It is not only Professors Nicolson and Callendar 
who hold that the distributing valves of steam 
engines leak. Indeed, it may be taken as almost 
universally admitted that hundreds of leaking valves 
are in existence. The whole question turns on the 
assertion that valves can never be made tight, which’ 
is in no way affected by the admission that they 
sometimes leak. A subsidiary question is, granting 
that leakage takes place, what is its amount,or in 
other words, what percentage of loss does it repre- 
sent? Distributing valves are classed under two 
heads—beating, drop or puppet valves; and sliding 
valves, under which latter head are included piston 
valves, and various modifications of theCorliss type, 
as well as the normal slide valve. We have never 
yet met a practical engineer who maintained that 
the double-beat valve was absolutely tight ; but we 
have met many who believe that slide valves are. 

The reason why double-beat valves are not tight 
constitutes an interesting subject for study. There 
is no difficulty in grinding such valves into place 
dead tight, while hot; but this does not prevent 
subsequent leakage. The metal for the valve is 
taken out of the same ladle as that from which the 
valve chest or even the entire cylinder is cast, in 
order that the coefficient of expansion may be the 
same. In effect we have two discs on a rod and 
two seats for the discs in a box. When the 
valves are ground in, the distance between the 
valve faces and the seats must be the same toa 
very minute fraction of an inch. [If it is not, 
one valve will be seated and the other will not. 
Suppose that the valve spindle expands more than the 
valve chest; then the bottom valve will be seated 
and the top valve will leak. On the contrary, if 
the chest expands more than the rod, then the top 
valve will be seated and the bottom valve will leak. 
It is evident that the smaller the distance between 
the two valves the less will they be affected by 
expansion. In practice double-beat valves are 
always made as short as possible, the central rods 
being replaced by a ribbed spider or a tube, 
usually cast in one with the two valves. It is 
unfortunate that minute accuracy is essential to 
tightness, for though it is not difficult to secure in 
the first instance, it is very hard to maintain in the 
second. The Revue de Mécanique for July contains 
an interesting study of the question by M. Lefer, 
who begins by asserting that while all well-made 
sliding valves in good order are tight,no double-beat 
valve ever is; and he ventures to say that the 
compound engine enjoys favour in France largely 
because the use of a second cylinder does much to 
neutralise the defects of the double-beat valve. He 
also points out that while no one ever sees a single- 
cylinder drop valve engine, single-cylinder Corliss 
engines are quite common, and well able to compete 
in-economy with the compound engine. He con- 








tends that the top valve being larger than the 





| noteoen one, the effect of the steam pressure 
is to crush or shorten the valve, while further 
deformation is produced by the pressure of the 
steam inside the ring, which tends to expand it. 
Furthermore, the temperature of the valve and 
its seat vary continuously, and are never identical 
throughout a revolution, and it is impossible to 
provide for these changes of temperature when 
the valves are being ground into their seats. He 
goes on to add that if we withdraw and examine 
a double-beat valve which has been at work for 
some time we shall find evidence that it has been 
seating itself all right; but this evidence M. Lefer 
holds to be deceptive, in that it represents only 
momentary contact. He says:— We have proved, 
then, that under the influence of pressure during 
the time the valve is closed it is crushed and 
shortened on the one hand, while on the other 
hand the valve seating is lengthened; and so it 
follows that it is practically impossible that the 
lower edge of the valve ring should rest upon its 
seat. The result is a leak, which is importani, 
because the steam goes directly into the air or the 
condenser, and does no useful work.”’ 

In criticising these arguments it must be carefully 
remembered that the distances with which we have 
to do are extremely small. M. Lefer supposes, for 
example, that the shrinkage of the valve and the 
expansion of the valve chest leave the lower valve 
0.1 mm., or, say, so of an inch off its seat. We 
have, then, a space not greater than that of a sheet 
of very thin paper. Taking a valve ring with a 
lower diameter of 3.15in. and an upper diameter of 
4.72in., he calculates that the loss by leakage woul: 
amount, with steam at 120 1b. pressure, to not less 
than 156 kilos. per hour, or for an engine indicating 
128 horse-power a loss of 1.3 kilos., or nearly 3 lh. 
of steam per indicated horse-power per hour. 
We have not the least hesitation in rejecting 
the argument that the pressure in the valve 
causes deformation by crushing or compressing 
the valve. The load is comparatively small. The 
worst that it can do is force down the ring on the 
upper seat. The effective pressure comes to bear 
on the valve chest, and tends to force it away from 
the lower edge of the ring; but in any properly 
designed engine the parts are far too stiff and strong 
to be deflected. For the Jike reason we do not 
believe that the pressure inside the ring can distort 
the ring by enlarging it. When, however, M. 
Lefer speaks of the effect of temperature he is on 
much more certain ground. No doubt there is a 
continual change of temperature going on in the 
valve chest, while that of the valve remains fairly 
uniform, and the contractions and expansions which 
resulé may well make the accurate seating of the 
valve rings throughout the whole time the valve is 
closed doubtful. But, beside this, we have the 
almost certainty of distortion to consider. The 
valve ring, as a whole, alters its shape. In this 
connection we may refer our readers to the first 
report of the Steam Engine Research Committee, 
by Professor Capper, read before the Institution of 
Mechanical Engineers in March, 1905, and the dis- 
cussion which followed it. It is clear that if the 
valve ring and its seats are inclined or mitred, any 
departure in shape from a true circle must cause 
leakage. For this reason, in the best modern prac- 
tice—as, for example, the Lentz engine—the seats are 
flat and very narrow. Nothing in thewayof distortion 
which can cause leakage is likely to take place in such 
a valve save a change in the distance between 
the two seatings, either in the valve chest or 
the valve. It is further to be remarked, as Pro- 
fessor Burstall pointed out in the discussion named 
above, that when superheated steam is used cast 
iron is peculiarly liable to distortion. It ought not 
to be impossible to produce a really satisfactory 
engine with single-beat balanced drop valves. 
These, with flat seats, ought to be quite independent 
of any change of form resulting from changes in 
temperature. Seeing, however, how well the piston 
valve worked by trip gear answers, it may be 
hardly worth while to spend time or money in im- 
proving the double-beat valve. It is also certain 
that even if it does leak a little, it is so cheap, 
lends itself so comfortably to trip gear of all kinds, 
jand is mechanically so satisfactory, that it will 
probably only be wholly supplanted with great 
difficulty. 











LITERATURE. 


Steam Tables and Diagrams. By L. S. Marks and H.N. 
Davis. London: Longmans, Green and Co. 

Tue difficulty experienced in giving an exact definition 
to the term “saturated steam” is widely known, and 
within recent years perplexity in this direction has given 
rise to doubts as to the accuracy of Regnault’s results 
on its properties. 

Basing their calculations on the researches of Dieterici, 
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Joly, Grindley, and others, as far as saturated steam is 
concerned, and on those of Knoblauch, Thomas, and 
Henning with regard to superheated steam, the authors 
of the present volume have compiled a series of tables 
dealing with the properties of steam. A true estimate 
of the value of this book could only be obtained from an 
actual inspection; some idea, however, will be conveyed 
by an enumeration of its contents. 

“Saturated steam is dealt with in the first two tables, 
where the temperature, pressure, specific volume, density, 
heat of liquid, latent heat, total heat, internal energy, 
and entropy, will be found exhibited. 

In the first table the steam temperature is taken as 
the independent variable, and values of the above quan- 
tities stated at intervals of 1deg. Fah. from 32 deg. Fah. 
to 689 deg. Fah. 

In the second table the pressure becomes the inde- 
pendent variable, and the figures given at intervals of 
1lb. from a pressure of 11b. per square inch to a pressure 
of 600]lb. The third table, which extends to 44 pages, 
gives the temperature, specific volume, total heat and 
entropy of superheated steam at all pressures from 1 lb. 
to 6001b., and at intervals of 10 deg. in the amount of 
superheat over a range commencing at 10 deg. and finish- 
ing at 600 deg. Fah. Table 4 carries briefly the figures for 
the total heat and entropy of superheated steam over 
the range from 600 deg. to 2000 deg. Fah., and is in- 
tended to supplement the previous table. For thermo- 
meter calibration work, Table 5 gives the boiling points 
of water in English and metric units for pressures near 
that of the standard atmosphere, while Table 6 shows the 
thermal properties, such as density, specific volume, «c., 
of water over a wide range of temperature. Conversion 
and logarithmic tables bring the first part of the book to 
a close. Ina pocket at the end of the book two charts 
are supplied, showing the total heat of steam plotted 
against its entropy in one and against its pressure in the 
other. The method of using these diagrams is explained 
in Part II., and the illustrative examples given show their 
utility and the wide range of problems to which they are 
applicable. The third and last section of the book treats 
us to a discussion of the sources of the tables and the 
methods of calqulating and reducing the results. 

The subject of steam calorimetry is at present attract- 
ing attention in various directions, and the advances 
being made are rapid, but this book will be found to 
embody all the most recent data on the subject, and is 
in every way most complete. It is carefully printed, and 
great pains have been taken in the arrangement of the 
matter so as to enable the figures required to be extracted 
with a minimum amount of trouble and chance of error. 


SHORT NOTICES. 


A Manual of Locomotive Engineering. By W. F. 
Pettigrew. Third edition. London: Chas. Griffin and Co., 
Limited, Exeter-street, Strand. Price 2ls.—The third 
edition of this book has several new features, and it has been 
revised and in many instances new illustrations have been 
substituted for the old. Many of the illustrations of the 
locomotives given in Chapter II. have been renewed, and 
additional notes are given with reference to rail motor cars. 
The illustrations and particulars relating to the Belpaire 
fire-box in Chapter XIII., and the vacuum automatic brake 
in Chapter XVII., have been improved upon and brought up 
to date. Chapters XX.-and XXI. of the old edition have 
been entirely omitted on account of American and continental 
practice being fully dealt with in so many books. Appendices 
A, B, and C have also been revised. 

Carburetters, Vaporisers and Distributing Valves. By 
Edward Butler, London: Charles Griffin and Co., Limited. 
Price 6s. net.—The carburetter has probably received more 
attention at the hands of motor engineers than any other part 
of the internal combustion engine; in this book we 
find fifty-two different types of carburetters and vaporisers 
described and illustrated, and these, it is stated, are only to 
be regarded as representing various stages in the development 
of this all-important element in the anatomy of an internal 
combustion engine. For purposes of classification the author 
has divided his subject into groups dealing separately with 
surface and spray carburetters, automatic carburetters and 
vaporisers suitable for heavy oils. Of equal importance with 
the carburetter are the admission and exhaust valves and 
actuating gear; these next receive the author’s attention, 
and his remarks thereon will be found suggestive by those 
who may be engaged on the design of these details. The 
descriptive matter in the bcok is clear and concise, and 
worthy perhaps of increased care in the execution of the 
accompanying diagrams. 

Canada—Department of Mines—Mines Branch. Bulletin 
No. I.: Investigation of the Peat Bogs and Peat Industry of 
Canada during the Season 1908-9. By Erik Nystrém and 8. 
A. Anrep. Ottawa: The Government Printing Bureau.— 
The importance of the peat fuel industry to the central 
portion of Canada, where coal fuel is non-existent and its 
importation comparatively costly, requires no demonstra- 
tion. The Mines Branch of the Department of Mines, 
Ottawa, issued a year ago a report on ‘‘ Peat and Lignite : 
Their Manufacture and Uses in Europe,’’ with the object of 
giving to Canadians as complete a review as possible of this 
industry in those countries in which it has been most 
successfully carried on. This report is now followed by a 
bulletin entitled ‘‘ The Investigation of the Peat Bogs and 
Peat Industry of Canada during the Season of 1908-9.’’ This 
bulletin comprises twenty-five pages of text, and includes six 
large scale maps of the following peat bogs :—(1) Mer Bleue, 
near Ottawa; (2) the Alfred peat bog, about 40 miles from 
Ottawa; (3) the Welland peat bog, about six miles north of 
Welland; (4) the Newington bog, on the New York and 
Ottawa Railway, and about 40 miles from Ottawa; (5) the 
Perth bog, a mile and a-half from Perth; and (6) the 
Victoria-road bog, about a mile from Victoria-road station 
on the Midland Division of the Grand Trunk Railway. The 
bulletin contains a destriptive report of each bog, showing 
the position, area, and structure, and giving an estimate of 
the available supply of peat fuel, with records of analyses, 
calorific values, &c. A fuel testing plant is now being 
erected at Ottawa, in which the value of peat for the pro- 
duction of power gas will be demonstrated, and the Depart- 
ment proposes to carry on a very thorough investigation of 
this subject. 


INSTITUTION OF MECHANICAL ENGINEERS. 
No, III.* 


In our last issue we brought the account of the 
excursions arranged for the members of the Institution 
of Mechanical Engineers during their recent stay in 
Liverpool down to the afternoon of Wednesday, the 28th 
ult. The whole of Thursday and Friday were devoted 
to visits. On the Thursday there were alternative 
excursions to the Walker Engineering Laboratories at the 
University, the dredger Coronation, the Docks, the 
Southport electrified railway, the workshops of the 
Lancashire and Yorkshire Railway at Horwich, and to 
salt mines and factories at Northwich. On the Friday 
there were alternative excursions to Chester and South- 
port. 


WALKER ENGINEERING AND OTHER LABORATORIES. 


In the Walker Engineering Laboratory building there 
is a large, well lighted, and ventilated main laboratory, 
containing a splendid equipment of appliances, including a 
Stirling boiler, a triple-expansion marine engine of 150 
brake horse-power; a 60 horse-power Rateau turbine, 
coupled to a direct-current generator, the field magnet 


‘casing of which is mounted on ball bearings, and is used 


as @ brake for the measurement of horse-power; a 
15 horse-power de Laval steam turbine driving a high lift 
centrifugal pump which delivers water to a Pelton wheel. 
This water is measured in three different ways, namely, 
by a Venturi meter, by a rectangular weir, and by a 
notch. Other apparatus includes a refrigerating plant 
by L. Sterne and Co.; a 24 brake horse-power National 
gas engine, with tube and magneto ignition, and means of 
varying the compression pressures for experimental pur- 
poses; an 8 brake horse-power Premier gas engine, gas 
producers, a Gardner paraflin engine, and air compressors. 
The testing appliances include a 100-ton Wicksteed 
machine, with alternative centres, cement testing, cross 
breaking, and impact machines. For the heat engine 
course the smaller experiments are carried out in the 
experimental laboratory on the first floor. This is fitted 
up with a Sirocco fan testing set, by Davidson and Co., 
Belfast, model boilers, fuel calorimeters, gas analysis, and 
other small appliances. On the third floor is the well 
lighted drawing-office. The chief applied mechanics 
laboratory is housed in a building in the quadrangle. 

The George Holt physics laboratory, which Lord 
Kelvin opened in 1904, covers an area of 9600 square 
feet. In the basement there is a large workshop fully 
equipped with machine tools, and there are store rooms, 
a liquid air plant, furnace room, accumulator room, and 
rooms for research work. On the ground floor, close to 
the entrance hall and cloak rooms, are the doors of the 
large lecture theatre, a smaller lecture room, and a large 
laboratory for elementary students. This floor also con- 
tains the preparation room, the apparatus room, and a 
sitting room, office, and private laboratory for the use 
of the professor. The first floor is devoted to the in- 
struction of senior students, and contains two large 
students’ laboratories, four smaller rooms, suitable for 
optical and acoustical experiments, a student’s work- 
shop, library, and private rooms for demonstrators. The 
second floor consists entirely of research rooms of various 
sizes. The several floors are served by an electric lift, 
and all the rooms are lighted by electricity, and heated 
by low-pressure hot water. 

The applied electricity laboratories were opened in 1905 
by Sir Joseph Swan, and contain a lecture theatre, class 
rooms, library, laboratories, and test rooms. The 
most important laboratory is that used for testing dynamos 
and motors. It contains among other machinery a small 
Westinghouse gas engine, coupled to a dynamo, and 
used for lighting the laboratory, and the under truck 
with complete equipment of an electric tramcar. A 
self-exciting alternator, said to be the first of its kind 
built in this country, is worthy of special mention. Ad- 
joining the dynamo room there is a workshop for the 
repair of machinery and other incidental work. In 
addition there are photometric laboratories, a high ten- 
sion test room, with a 20,000-volt transformer, and a 
high-tension static machine, a standards room, and a 
range of special laboratories for research students. The 
laboratory is well equipped with all the essential electric 
measuring appliances, and a large battery of storage 
cells. 

THE SAND PUMP DREDGER CORONATION. 


The sand pump dredger Coronation has a length of 
345ft., and a beam of 53ft. She has a capacity of 
3500 tons, and is capable of loading herself from a depth 
of 60ft. in 50 minutes. The vessel was built by Vickers, 
Sons and Maxim, Limited. in 1904, and is fitted with twin 
screws and propelling engines of the triple-expansion 
inverted type. The pumps are centrifugal, and are driven 
direct by tripleexpansion engines. 


THE NORTH DOCKS, LIVERPOOL, 


To do much more than enumerate the places 
of interest visited during the excursion to the North 
Docks at Liverpool would be impossible in the space 
at our disposal. They were the Brocklebank graving 
dock and pumping station, the coal hoist at No. 3 Canada 
branch dock, the Canada graving dock and pumping 
station, the Huskisson pumping station, and the Sandon 
dock entrances. The Brocklebank graving dock was 
opened in January, 1906. It has a length of 804ft., and a 
width of 96ft The depth of water on the sill isnever Jess 
than 30ft. On high spring tides the depth on the sill is 
44ft. The coal hoist at Canada branch dock No. 3 has a 
capacity of 300 tons of coal per hour. It was designed to 
coal vessels up to 88ft. beam at a maximum height of 
40ft. above coping level. It is movable, and is worked by 
hydraulic power at a pressure of about 750 lb. per square 
inch. It’s maximum load is 30 tons gross. The Canada 
graving dock was opened in 1899. It is the largest 
graving dock in the port, being 925ft. 6in. long, 124ft. 
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wide at the top, and 94ft. wide at the bottom of the 
chamber. It has a depth of water on the sill varying 
from 30ft. to 44ft. The pumps are three in number, each 
5lin. diameter. They are of the “Invincible” pattern, 
and were supplied by Gwynnes, Limited. They are 
capable of emptying the dock of 34ft. of water in 1} hours. 
To deal with heavy loads a 40-ton hydraulic crane is pro- 
vided. This can travel the whole length of the dock. In 
the hydraulic pumping station at this place the machinery 
consists of three sets of triple-expansion engines of the 
marine type with cylinders 15in., 22in., and 36in. dia- 
meter, with a stroke of 2ft. driving ram pumps. Two 
accumulators weighted so as to give the requisite 750 lb. 
ressure per square inch are provided, the stroke of each 
liek 16ft. and the rams 17in. diameter. The northern 
group of docks from Hornby to Sandon inclusive are 
worked on the impounded system, that is, the water is 
not allowed to fall lower than the level of high water of a 
low spring tide. The half-tide docks, which are run 
down to the level of the tide of the day, serve as locks for 
vessels to pass in aud out at high water. The Huskisson 
pumping station attends to the level of the water in the 
docks first mentioned. There are four centrifugal 
“Invincible” Gwynne pumps, three of 5lin. and one of 
54in. diameter. All these pumps are driven by vertical 
compound steam engines. The Sandon dock entrances, 
together with the half-tide dock, were designed to afford 
a means of communication between the river and the 
docks south and north of them. They are 100ft., 80ft., 


V | and 40ft. wide respectively. Each is provided with two 


pairs of gates to form locks for the use of smaller craft 
between tides. The sills of the 100ft. and 80ft. entrances 
are 20ft. 6in., and of the 40ft. entrance 16ft. below Old 
Dock Sill datum. The two wider entrances have a depth 
varying from 30ft. at high water of low neap tides to 
41ft. at high water of equinoctical spring tides. The gates 
are constructed of greenheart throughout, and are worked 
by cross chains attached to hydraulic rams. 


THE LIVERPOOL-SOUTHPORT ELECTRIC RAILWAY. 


The Liverpool-Southport electrified railway was so 
fully dealt with in our issues of 18th March to 15th 
April, 1904, inclusive, that it will not be necessary to 
make further reference to it here. . 


HORWICH LOCOMOTIVE WORKS. 


This is the second occasion on which the members 
of the Institution of Mechanical Engineers have had an 
opportunity of visiting these fine works. The first was 
when the annual summer meeting was held in Man. 
chester in 1894. Since that time certain extensions have 
taken place. These include a new heavy machine shop, 
a tinsmiths’ shop, the boiler-house for Lancashire boilers, 
and the motor shop. The last named shop was formerly 
used for telegraph work, which is now carried on in the 
gallery of the stores. The building of the works was 
commenced in 1886, the land enclosed for the purpose 
measuring 116 acres, of which over 22 acres is covered by 
workshops. For the carriage of materials between the 
various departments there are 7} miles of tramway lines, 
and the haulage is performed by small locomotives with 
cylinders 5in. by 6in., and wheels 16in. diameter. These 
work at a pressure of 200 lb., their tractive force is 
about 1400 1b., and their weight when full 3.57 tons. The 
boiler shop, which is one of the largest buildings in 
the works, is 439ft. long by 111ft. wide, and contains a 
splendid equipment of appliances. There are a pair of 
hydraulic pumps and an accumulator, two large fixed 
hydraulic riveters for boiler work, each having a hydraulic 
overhead crane for lifting boilers; three portable hydraulic 
riveters on swing cranes bolted to walls and columns, and 
overhead electric travelling cranes. The tools include a 
quadruple multiple stay tapping machine, right-angle 
plate edge planing machine, pneumatic caulking and 
riveting tools, and an electrically-driven multiple drill 
with twenty-eight spindles, which drills five thicknesses 
of plates simultaneously, thus enabling 140 holes to be 
drilled at one setting. Most of the rivet-heating furnaces 
are fired by liquid fuel, which is sprayed on the fire by 
compressed air. The boiler shop smithy is 120ft. long by 
111ft. wide, and contains the usual smiths’ fires and 
hydraulic presses. The forge measures 452ft. by 111ft., 
and contains Siemens regenerative furnaces for re-heating, 
the doors of which are raised by pneumatic means. In 
addition to the various mills this shop contains a 35-ton 
duplex hammer, and one 8 ton and two 5-ton hammers. 

The steel foundry is 150ft. long by 185ft. wide, and is 

fitted with Siemens- Martin regenerative melting furnaces, 
heated by gas from Wilson’s producers. The furnaces 
have a high level tramway for carrying the ladle, and a 
narrow gauge tramway beneath for the mould trolleys. 
The “Tropenas” process for making steel castings is 
alsoin use. The ironfoundry measures 212ft. by 111ft., 
and is served by both hydraulic and electric cranes. A 
separate building is devoted to the casting of chairs, and 
measures 124ft. by 128ft. In this shop a staging is 
provided for fettling the chairs, which are then placed on 
an endless chain to be conveyed to the railway wagons 
for dispatch. In the carriage and wagon wheel shop the 
members saw the lathes for turning and boring wheels, a 
hydraulic press for tires, and a second press for forcing 
the wheels on to the axles. A special multiple drill for 
making holes in the retaining rings, wood blocks, and steel 
wheels at one setting was also noticed. 
After glancing through the smithies, signal and points 
and crossings shop, the next large shop traversed was 
that for the fitters, which is 508ft. long by 111ft. wide. 
This is provided with a large number of milling and other 
machines for dealing with locomotive work, including 
several automatic machines and turret lathes for turning 
copper fire-box stays, bolts, pins, &c., also drilling and 
slotting machines. These machines are driven by wall 
engines bolted at the end of the shop, and giving motion 
by means of bevel gearing to four ranges of shafting 
running longitudinally. Four 5-ton high-speed electri- 
cally-driven jib cranes are provided to serve the tools. 








The boiler-house contains a battery of Lancashire 
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boilers with underfeed mechanical stokers and Green’s 
economisers. The central power station is equipped with 
two 300-kilowatt Belliss and Morcom high-speed engines 
and dynamos, and four sets of 60-kilowatt capacity to 
generate current at 250 volts. A large portion of the 
works is supplied with power and light by this plant. In 
connection with the power station there is a barometric 
condenser by the Mirrlees Watson Company, which 
deals with the steam from several other engines of large 
capacity. Passing by several minor shops, we come now 
to the heavy machine shop, which is 360ft. long by 48ft. 
wide, and contains the necessary tools for dealing with 
frame plates, cranks, pins, &c. Many of these machines 
have been specially designed for particular work, and all 
are driven by separate 3-phase alternating-current motors. 
Two 10-ton three-motor electric overhead cranes serve the 
various tools. 

The erecting shop is by far the largest in the works. It 
is 1520ft. long by 118ft. wide, and is served by twenty 
30-ton electrically-driven overhead travelling cranes. 
There are portable hydraulic riveters, flexible shaft drill- 
ing machines, operated by motors, and other tools. 
Access for engines to the centre portion of the shop is 
obtained by two electrically-operated traversers. Wheel 
lathes, some electrically driven, are provided for dealing 
with wheels taken from engines under repair. Other 
shops, not hitherto mentioned, are the paint shop, the 
test shop, and the chain smithy. The latter shops are fitted 
with a 100-ton hydraulic testing machine, oil spring and 
chain testing machines, steam hammer, kc. The accom- 
panying plan of the works will assist our readers in 
following the foregoing brief description. 

In connection with the visit to Horwich, the members 
were entertained to luncheon by the directors of the 
Lancashire and Yorkshire Railway. 

Sir George Armytage, in proposing the toast of “‘ The 
Guests,” said that he had always had the feeling in his 
mind that it was a good thing for a railroad company 
that its general manager should, like Mr. Aspinall, be an 








the river Weaver and the Manchester Ship Canal. The 
company has its own slips for building these vessels, and 
the engines and boilers are built in its own engineering 
works. 

The brine is pumped up from a depth of about 150ft. by 
pumping engines, of which there are fifteen distributed 
about the Winsford works. A typical pumping plant, 
however, was viewed by the members and consisted of 
a pair of pumps operated by rocking beams driven by 
spur gearing from a compound vertical steam engine. 
This is capable of delivering 16,320 gallons per hour. The 
brine is stored in huge reservoirs, and from these it gravi- 

tes to the open pans or to the vacuum apparatus. It 
contains 26 per cent. of Na Cl (salt), and a certain amount 
of calcium sulphate (Ca SO,), and magnesium chloride 
(MgCl,). In the old process of evaporation underfired 
open wrought iron pans, measuring 80ft. by 30ft. by 2ft., 
are employed, and the amount of fuel used is about 4 ton 
per ton of salt produced. The salt made is classified and 
sold according to the size of the crystals, which depends 
on the temperature of evaporation. The temperatures at 
which the different kinds of salt are produced are gene- 
rally as follows :— 


Butter and domestic (fine silt) .. 226 deg. Fah. 
Common (medium salt).. Peete, OO gne 
Fishery (coarse salt) .. are oy eee 


The salt is raked by hand to the sides of the pan periodi- 
cally, and is either shovelled out to drain on “ hurdles,” 
or is deposited in boxes to form the rectangular blocks of 
commerce. These blocks are afterwards transferred to a 
drying chamber, which is usually on a level with the floor 
of the pans, and is heated by the waste heat from the 
pan furnaces. 

In his paper—No. 3725—read before the Institution of 
Civil Engineers, Mr. P. M. Pritchard gives 226 deg. Fah. 
as the temperature at which saturated brine boils under 
atmospheric pressure. In a vacuum of 28in. the boiling 
temperature is, however, reduced to about 140deg. Fah. 
Evaporation in vacuo, therefore, enables low pressure 
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PLAN OF THE HORWICH LOCOMOTIVE WORKS 
engineer. That example, he noted, was being followed by | steam to be used, and gives a much greater temperature 


other companies, and it was the right course to pursue. 


It was very important that every question coming before | 
a general manager should be considered in all its aspects, | 


both engineering and commercial. They had that day 
visited the electrified lines of the Lancashire and York- 
shire Company between Liverpool and Southport. 
scheme was due to the initiative of Mr. Aspinall, and he 


was glad to say that the company had been able, by | 


reason of the adoption of electric traction and the much 
better use of its terminal facilities which followed that, 
to carry an enormous number of passengers, and thereby 


to postpone for a considerable period large capital expen- | 


diture which would otherwise have been necessary. 

The members were served with tea in the Mechanics’ 
Institute, a large building which was built chiefly out of 
a grant of £5000 by the shareholders in the Lancashire 
and Yorkshire Railway Company. We have previously 
referred to the good work done in this Institute in the 
education of the apprentices of the company and the 
youths of Horwich. 

TBE SALT UNION WORKS, WINSFORD. 

THE members who availed themselves of the invita- 
tion of the Salt Union, Limited, to visit the huge salt 
works at Winsford had an excellent opportunity of com- 
paring the production of salt from the brine by the old 
and new methods, namely, by means of coal-fired open 
pans and by vacuum evaporators. The company’s works 
in this district extend for a distance of about three miles 
along the river Weaver, and find employment for practi- 
cally the wholeofthe adult male population of Winsford and 
many females. The Union embraces nearly all the salt 
works in this district, some of which bear traces of old 
age, and afford a remarkable contrast with the modern 
works and plant which have been erected within the last 
four years. Some idea of the output of the Winsford 
works can be gathered from the facts that the Salt Union 
owns some thirty-eight steam and some sixty ordinary 
barges, each capable of carrying from 200 to 250 tons of 
salt, and that all of these are kept in constant service along 





That | 


| difference, with a correspondingly increased duty per 
unit of heating surface of the evaporator tubes than is 
possible with evaporation at atmospheric pressure. By 
| multiple effect evaporation great economies can be made 
in the amount of steam necessary. The vacuum 
evaporators at Winsford work on the triple-effect principle. 
| The chief point of difference between the evaporation of 
brine and that of other liquors is that in multiple-effect 
apparatus each unit is supplied with brine independently 
of the others, and graining takes place in the pans, whereas in 
| concentrating liquors the latter are fed from the first effect 
to the second, and from the second to the third. Pro- 
| vision has also to be made in each effect for the removal 
of the salt as it is produced. The pans at Winsford 
are about 56ft. in height overall and 18ft. diameter, and 
the output is 15 tons per hour. The brine enters the 
| apparatus at about 12in. above the upper tube plate, the 
| steam being efficiently distributed among the tubes by a 
| steam belt or annular passage. The tube plates are 18ft. 
| diameter, and each “effect” contains some 2500 copper 
| tubes 23in. diameter and 4ft.6in. long. The steam dome of 
| the first effect is connected to the calandia of the second, 
| the steam dome of which is in turn connected to the 
| calandia of the third. The steam from the latter goes to 
| the jet condenser, just as in any ordinary multiple-effect 
| evaporator. The salt as it is formed gravitates into the 
| elevator boot at the bottom of each effect, and is elevated 
| by buckets of special design, so as to give a clean 
| discharge when these reach the top of the elevator. 
|The body of the latter is jointed to the down-take 
| of the effect, thus providing a water seal to exclude 
| air. 

| In the building containing the vacuum pans nothing 
| but timber is employed for the staging and suprorts, 
|owing to the injurious action which salt has upon 
| metais. The building is provided with 10-ton overhead 
| travelling cranes for repair work. On the top platform is 
| arranged the driving gear for the elevators, which deliver 
| the salt by means of chutes into a storage building. There 
‘are also a line of shafting for driving the circulating pro- 


pellers for the pans, and a water tank for the condensing 
water. On the next floor below are the open tops of the 
deep wooden bins for receiving the salt. The floors of 
these bins are built of wood laths to allow the water to 
drain away, while doors are provided to enable the salt to 
be removed. On the third floor from the top is situated 
the engine which drives the elevators. Such an apparatus 
requires a number of pumps for the supply of brine and 
condensing water, air and vacuum pumps, and a con- 
siderable amount of steam is required. The boiler-house 
for the vacuum plant contains a battery of seven Lan. 
cashire boilers, fitted with Green’s economisers ; some of 
these boilers are now being removed and are being re. 
ees by Stirling water-tube boilers. The boiler-house 

as an equipment of recording pressure gauges, chimney 
draught gauges, pyrometric apparatus, and gauges for 
recording the temperatures of the chimney gases and a 
CO, recorder. 

The salt which has to be dried for packing in bags is 
treated in a building adjoining the vacuum plant house, 
It is taken up from the stores by rubber conveying belts 
fitted with buckets to a floor above, and is delivered into 
a revolving inclined cylindrical vessel, in which it is dried 
by air passing over coils of steam piping. From the 
drier the salt is taken by a conveyor, which delivers the 
fine salt after separating the lumps. The visitors could 
not fail to be impressed by the mountains of snow-white 
salt stored in the admirably clean buildings. It may 
here be stated that improvements are constantly being 
carried out to bring the plant up to the highest pitch as 
regards production and quality of the output by the com. 
pany’s engineer, Mr. G. W. Malcolm, M.I. Mech. E., 
and an order has been placed with the Mirrlees Watson 
Co. for another complete triple-effect vacuum plant 
to make 25 tons of salt per hour, steam for which will be 
supplied by five Stirling boilers, each capable of evapo- 
rating 22,500 lb. of water from and at 212 deg. Fah. It 
is also intended to do away with fifty of the small steam 
power plants at present in use at saw-mills, brine pumps, 
fitting and wagon shops, &c., and to substitute one large 
electric power plant for the distribution of electrical 
energy, which will be generated by the steam at present 
used direct in the vacuum plant. Instead of passing 
from the boiler direct to the pans, it will be used in the 
power plant engines first, and then pass on at atmo- 
spheric pressure to the first effect of the vacuum plant. 

Here every year some 15,000 tons of salt are packed in 
ld. and 3d. packets. The works comprise grinding and 
packing rooms, paper bag and box-making machines. 
Scrupulous cleanliness is observed, and the salt finds its 
way to the consumer’s table without having been once 
touched by human hand. A packet of Falk salt was 
handed to each visitor at the vacuum plant as a souvenir. 

The Salt Union’s mine at Northwich, which the visitors 
afterwards inspected, covers an area of 18 acres, and is 
situated 303ft. below the surface of the ground. It is of 
crescent shape, with no galleries, the roof being sup- 
ported by pillars of salt 30ft. square and spaced 75ft. 
apart. All the salt is got by hand, with the exception of 
the work which is done by means of compressed air 
under-cutters. At Anderton, near Northwich, the mem- 
bers were enabled, through the courtesy of the River 
Weaver Navigation Authorities, to make an ascent in the 
boat lift which connects the river Weaver with the Trent 
and Mersey Canal. We must refer our readers to the 
issue of Toe Encinerr dated July 24th, 1908, for a full 
description of this lift, which was converted by Mr. Saner 
from hydraulic to electrical operation. It may, however, 
be stated that since conversion it has worked with the 
utmost satisfaction. The two caissons have made no 
fewer than 14,869 operations, and the tonnage of vessels 
dealt with is 211,071. The maximum number of strokes 
in twelve hours is 102, and the maximum number of boats 
in twelve hours 147. 

OTHER VISITS, 

During the visit to Chester on the Friday, an oppor- 
tunity was given for visiting the works of the Hydraulic 
Engineering Company, where amongst other things seen 
was the casting of a large accumulator cylinder, to take 
a ram 20in. diameter by 23ft. stroke. The city walls and 
the Cathedral also claimed attention, while in the after- 
noon a visit was paid to Iron Bridge. The objects of 
engineering interest in Southport are more or less 
limited, but as the Royal Lancashire Agricultural 
Society's Show happened to be held at the time, those 
members who made this excursion had an opportunity of 
visiting it. 

During the continuance of the meeting, the members 
of the Institution had invitations to visit a large number 
of works, not only in Liverpool and Birkenhead and 
places already mentioned, but also in Garston, Prescot, 
and Preston. 








OIL TRANSFORMER EXPLOSION.—Referring to the partial destruc- 
tion by fire of the station of the Trinidad (Col.) Electric Light and 
Power Company, the Electrical Review states that the total loss was 
somewhat under £20,000, and that the fire was primarily due to 
the arcing over of a rotary converter, which short-circuited coils 
in three oil transformers installed on a wood floor in the same 
building. Probably owing to low oil, an explosion took place in 
the case of one of the transformers, which blew the top off, rent 
holes in the side and scattered burning oil over the wood floor. 
Within a few minutes the engine-room was untenable, and by the 
greatest effort only were the fires drawn under boilers and danger 
of explosion averted before the boiler-house roof fell in. The fire 
department was helpless when it did arrive, as oil had been by that 
time blown about from all the transformers in the station. The 
switchboard was dropped through to the basement. The new 
high-tension portion of the station was not cut off by a fire wall, 
and was completely destroyed. The only pieces of apparatus in 
the entire station not seriously injured were the boilers, two steam 
turbine units and the storage battery, which latter was only 
partially cut off, and suffered considerable damage from broken 
plates and jars, No insurance policies were in force, as upon the 
reorganisation of the company a few years ago the risk was re-rated 
with increases owing to a wood floor in bad condition, oil trans- 
formers on a wood floor, and large masses of combustible insulation 
beneath the wood floor, from generators to switchboard. Asacon. 





sequence the company decided to do its own insuring. 
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MONSIEUR R. SOMMER ON HIS 


AEROPLANE 








THE RECORD AEROPLANE FLIGHT. 


EARLY last Saturday morning a world’s record in the 
matter of time for an aéroplane flight was established at 
Chalons, in France, by M. Roger Sommer. The aéronaut, 
who is a pupil of M. Farman and who was flying in a 
machine of the biplane type constructed by the latter, com- 
menced his flight at 3.14 a.m., and remained in the air until 
5.414 a.m. He thus flew for 2h. 27min. 1l5sec., and 
has, therefore, broken the previous time record of 
2h. 20min. 23sec. held by Mr. W. Wricht. It is reported 
that M. Sommer was compelled to descend to the ground after 
his flight on Saturday by his petrol supply giving out ; other 
aéronauts have recently found their flights hindered by the 
same cause. 

M. Sommer’s flight is all the more remarkable when his 
previous occupations and training are taken into considera- 
tion. Originally a manufacturer of felt, he turned his 
attention to flying early this year, and until a month ago he 
had made no successful flights. 














M. SOMMER IN HIS DRIVING SEAT 


Saturday were very favourable for his purpose, an entire | 


absence of wind greatly helping towards success. After 





The weather conditions on | 





THE RHYMNEY RAILWAY LOCOMOTIVE 
BOILER EXPLOSION. 

WE have commented fully in another page on the collapse 
of a fire-box on the 21st of April on the Rhymney Railway. 
The accompanying sections explain themselves. We repro- 
duce them from the Board of Trade report. It will be seen 


which locks 


hfting 





of eye stu 





— aig Qs — 


~ y 
rs SY — 
SI - 


ViEw SHOWING VALVES LOCKED 


BY SarFety LINKs. 


The Engine 


™*/ink pin at Bottom of Slot 
2 S valves 
preventing them fF 


link pin at middle of 
slot. Valves free to lift 


~«e Broken and upper end 





to the contractor’s engine shed, on the level of the coal 
sidings. The embankment a little farther on is finished, and 
leads on to a two-arch bridge, the first arch spanning a new 
roadway and the other the river Brent. Both arches are 
of about 40ft. span. The whole work is in blue brick, and of 
rather neat elevation. At this point the new line is some 
300 yards east of the old one, or, rather, from the last widen- 
ing of it. A very little way beyond this short viaduct, as it 
may be termed, a cutting begins, and takes the line on to the 
point where it is carried under the whole of the old roads, so 
as to bring it to the down or western side. The passage 
is effected by a girder bridge, sharply on the skew, divided by 
a pier wall of blue brick. Curving round at as little distance 
as need be, the line comes to the present railway level at the 
south end of Sudbury and Wembley station. A long iron 
foot- bridge, leading over the fields from Wembley to Alper- 
ton, is being lengthened considerably to cover the new line 
close to where it emerges from beneath the fast roads, which 
at this point form the original railway of 1837; : 

So far as Sudbury station, the contractors for this work are 
Messrs. Monk and Newell, of Liverpool, but north of it 
Messrs. Naylor Brothers, of Huddersfield, are in charge. 
Additional platforms will be provided at Sudbury, and 
another opening made under the Harrow-road bridge. This 
work is in hand, as well as a widening of the bridge on the 
north side, long badly wanted in view of the growth of the 
district. The gardens of several houses will be abbreviated 
at the back of the station, and a few more to the north of it, 
whilst one or two houses have had to come down. There is 
enough room for the two extra roads under the Great Central 
Railway bridge. The contractors have their workshops and 
office just beyond this, abutting on the line, and an engine 
shed. From here the work is described in the Act as 
Widening No. 2 and continues on the down or west side, at 
about ground level, to East-lane bridge. Here there will bea 
new station, to be called East-lane, which will accommodate 
a rapidly rising neighbourhood. The widening will be 
carried under the bridge. Both the bridge itself and the 
approach to it on the station side will be broadened to 40it. 

Some nursery gardens come next to East-lane and will be 
invaded to some extent, as well as the back premises of a 
few houses beyond, but for about a mile after this not much 
is yet done. From the crossing of the Metropolitan Rail- 
way, where the cutting gets deeper, a large force of men, 
with two steam navvies, is at work down to Kenton-lane over- 
bridge. There is already a vacant arch under the Metropoli- 
tan, so that only excavation is required there, but Kenton- 
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SAFETY VALVE ON THE RHYMNEY RAILWAY LOCOMOTIVE 


that the putting of a thick washer above the lever instead of 
below it locked the valves down hard on their seats. 








THE EUSTON TO WATFORD ELECTRIC RAIL- 
WAY 


THE new line from Euston to Watford, under or alongside 
the present railway, is now well in hand. Power to make it 
was obtained by an Act of July 26th, 1907—the 7 Ed. VII., 
cap. 87. Whatever progress may have been made with the 
underground sections, at. present the works begin to be 
visible, coming from London, just before the Midland Com- 
pany’s Acton Wells branch is reached. This point is nearly 


running along the ground for about fifty yards, the aéroplane, | six miles from Euston. The new railway 's on the northside 
which is provided with a six-wheeled landing chassis, rose to | of the main line ; it is just behind the houses of Harley-road, 
a height of about 50ft., and, circling over the military | Harlesden, and passes under the Midland embankment by a 
manoeuvring ground, remained at this average height until | single arch, turned in blue brick. The arch is somewhat on 


the end. 

A minor accident is reported to have occurred shortly after 
the commencement of the flight. Some of the material 
forming the lower plane became loose and threatened to bring 
the machine to the ground, but the propeller blades catching 
on it removed it and permitted the aéroplane to rise again. 


During the carrying oyt of a second flight on Sunday night | 
| of the wall is the site of the new line. 


caused it to fall to the earth from a height of 25ft. Although | of rails, with a passing loop at the Acton-road, is laid | 


the motor of the machine gave some trouble, and finally 


| the skew. 
| follows, and is formed under the Acton-road. 
| keeps below the level of the sorting sidings, between them and 
| the houses of Mordaunt-road and Milton-avenue. 
| shunting yard being made ground, considerably above the 
| natural surface, a retaining wall of blue brick has been built 


A similar arch, but not skew, almost immediately 
The line then 


for a considerable distance on its northern side. At the foot 
A temporary line 


the aéroplane itself was completely smashed, M. Sommer | along it, by which the spoil from the tunnel is carried 


escaped uninjured. We are enabled ‘to reproduce in the 


away. At the end of the shunting yard the line comes out | 
accompanying engravings two views connected with the latest | behind the car sheds of the Metropolitan Electric Tramways, | 


aérial achievement. One shows the machine in the air during | Limited, and will be upon an embankment of moderate 


Saturday’s flight ; the other, from which some details of the | height. 


This is partly tipped just here, and carries the tem- 


construction of the machine may be gathered, shows M. | porary line across the Stonebridge to Alperton footpath. 


Sommer seated in the chair ready to take flight. 





| There is alsoa surface line just beyond, but it only leads up ! some short distances, 


The | 


lane bridge will require an extra span, and is being broadened 
to 40ft. Here also a new station will be erected, called 
Kenton, to serve the new villas on the Northwick estate, 
The cutting here is about 15ft. deep, but is considerably more 
nearer London, and the clay formation necessitates a very 
flat slope. Aniron footbridge further on is being lengthened, 
the new flight of steps being of blue bricks outside. A bridge 
over a narrow lane leading to the Harrow Urban District 
Council’s sewage farm has been widened with girder work, 
with blue brick wing walls, and a short bit of embankment 
tipped. 

This brings the new line to Harrow staticn, still keeping on 
the down side. The over-bridge here—now a very busy 
thoroughfare—will be lengthened at the east end and widened 
as well, It is considerably on the skew. On the west side 
the foundations for the wing walls are already in. On the 
east a steam crane is at work fetching up the clay, which is 
carried out in hand trucks on a narrow-gauge line to widen 
the Stanmore branch or provide an extra siding alongside it. 
At Harrow, of course, new platforms and buildings will be 
required for the electric line, but nothing has been done yet, 
nor are any works in progress further on. They will be 
light enough—as far as Bushey, at any rate. 

A large piece of ground is being got out at Kenton-lane, on 
the up side of the line, for a goods and coal yard. A similar 
piece is staked out for a like purpose at East-lane, north of 
the bridge, and opposite the nursery gardens. This is mostly 
| at about rail level, though the far end begins in higher 
| ground, near Wembley cutting signal-box. 











A GREAT improvement during 1908 in the Helsingfors 
| tramway system can be reported, i.e., the extension of the single 
track to double lines throughout the town, with the exception of 
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A NEW COUPLING FOR HOSE PIPES. 


SOME simple but effective couplings for flexible hose pipes 
have been brought to our notice by the firm of Livett, Frank 
and Son, Limited, of 22, Borough High-street, London. As 
will be gathered from the illustration—Fig. 1—and from the 
section—Fig. 2— they comprise parts forming male and female 




















Fig. i—THE LIVETT HOSE COUPLING 


connections. The spigot forming the male connection has 
two tapered portions over which flanged sockets or glands fit, 
the bore of these sockets also being coned to correspond with 
the spigot. It will also be noticed that the double spigot is 
provided with a central flange, in which holes are bored to 
receive the bolts for drawing together the flanged sockets. 
In this way the parts are securely connected together, and 
any movement of the central spigot relative to the flanged 
sockets is prevented. In order to connect two lengths of 
hose pipe together, the sockets are first threaded over the 
pipes. Then the ends of the spigot are introduced into the 

















Fig. 2—SECTION OF HOSE COUPLING 


pipes, and the sockets drawn towards the centre flange by 
means of the bolts. The spigot and sockets thus act asa 
clamp, and grip the ends of the pipes, thereby forming a 
tight joint. The coupling shown in Fig. 3 is suitable for 
connecting a hose to a service or other pipe, the spigot 
portion being screwed at one end. It is claimed that these 














making a water-tight joint. The fuse wire is enclosed in an 
asbestos tube H, which in turn is enclosed in a porcelain 
tube F. The ends of the fuse wire are joined by means of 
cone joints to split pin terminals G, which are fastened in 
the porcelain piece F as shown. Thus the fuse block can be 
withdrawn like a wall plug. A cast iron cover K fits over the 
various parts and screws on to the nipple L, a hexagon head 
being provided at the outside end to receive a spanner. 
Fuses of this type are made to take currents up to 15 ampéres 
at 650 volts. Simplicity, reliability, safety, and complete 
protection against arcing are the makers’ principal claims. 
For colliery work these fuses are said to be particularly well 
sulted. 








MECHANICAL STOKERS FOR LOCOMOTIVES. 





THE use of mechanical stokers for locomotives has been 
tried on several American railways, and a number of such 
devices has been used experimentally to a greater or less 
extent. A special incentive to their introduction is the great 
size of modern locomotives, requiring not only the shovelling 
of enormous quantivies of coal, but making it difficult for a 
fireman properly to maintain the fire in a box of extreme 
length. The subject has been discussed at the annual 
meetings of the American Locomotive Superintendents’ Asso- 
ciation, and a report was presented at the recent meeting 
held at Atlantic City. 

The report calls attention to the fact that mechanical 
stokers for locomotives are in their infancy, and that efficiency 
beyond that of hand firingcan hardly be expected at this stage. 
But at the same time the results thus far obtained hold out 
great hopes for the future, especially as the matter has been 
taken up in earnest by a number of railways. With the 
introduction of stronger wagons and improved couplings and 
brake valves, it becomes practicable to increase the length of 
trains. It is reasonable to assume, therefore, that the average 
tractive power of locomotives will increase. This being the 
case, it is possible that the increased fuel consumption per 
mile will render it advisable to provide mechanical means of 
firing for two reasons :—First, to secure the development of 
a high sustained tractive effort; and second, to render the 
service attractive to men who possess qualifications to become 
successful locomotive enginemen. 

The report reviews some of the developments of the past 
year, and from it the following notes are taken :— 

The Chicago and Alton Railway has equipped 22 of its 
engines with the Strouse mechanical stoker, which is of the 
steam-driven horizontal reciprocating plunger type. The 
coal is fed through a detachable hopper to the plunger distribu- 
tor, which distributes it in the fire-box by the forward move- 
ment of the plunger. The fire-box door is replaced by a special 
door hinged at the top and opening inwardly, being operated 
automatically. In the event of resorting to hand firing, the 
suspension rods which support the stoker in position are dis- 
connected, the stoker moved into the gangway and the original 
fire-door re-applied. The stoker successfully handles any 
grade of coal from slack up to what will pass through a din. 
screen. The coal is well distributedand raking is unnecessary. 

The Pennsylvania Railroad is developing an underfeed stoker 
of its own design, which so far seems to give promising results. 
This uses coal up to sizes of din. or 5in. cubes, and requires 
no change of the locomotive other than the application of a 
special form of grate. The application of the mechanism is 
such that the fire-door is in no way obstructed, so that hand 
firing may be resorted to on the road without any change or 
removing of apparatus. At the present time the coal is 
shovelled from the tank to the hopper of the stoker, but it is 
intended to fit some kind of mechanical conveyor. 

The Chicago, Burlington and Quincy Railway is using the 
Barnum underfeed stoker. This requires coal screenings of 
lgin. size. The application of this stoker is such that hand 
firing cannot be accomplished without changes which in- 
volve the work being done in the shop. The installation of 
the stoker necessitates the removal of the grates, extension of 
the back frames, and the remodelling of the ashpan and 
draught appliance in the frontend. The distribution of coal in 
the fire-box is such as seldom to necessitate raking the fire. 
With this stoker also the coal is delivered to the hopper by 
hand, but it is the intention to make it automatic later. 

The Erie Railroad is developing the Dodge stoker, which is 
of the overfeed type. The only change to the locomotive 





Fig. 3—HOSE COUPLING WITH SCREW ATTACHMENT 


couplings ensure an absolutely tight joint, and that they are 
suitable for all pressures of gas, steam, air, and water. 








AN IMPROVED FUSE. 


A WATER-TIGHT fuse for which several advantages are 
claimed, and which, among other things, is designed for use 
when gas lamp standards are wired for electric light, has been 
brought to our notice by the firm of S. W. Martyn and Co., 
of 11, Pratt-street, Camden Town, London. Referring to 
the section given herewith, L is a nipple which screws into 
the cast iron column, or it can obviously be screwed into a 
socket or T-piece of a conduit system. The lock nut on the 
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SECTION OF THE FUSE 


nipple prevents the fuse from working loose. The wires are 
brought through the porcelain piece A, the rubber disc C, the 
porcelain disc B, and finally through another rubber disc to 
the left of B. The wires are then connected to the terminals 
D by means of cone joints in the manner shown. A brass 
wire clip with nuts embedded in the porcelain piece E presses 
these porcelain parts together, and expands the rubber discs 
against the inside of the nipple L and against the wire, thus 





I y for the application of this stoker is the replacing of 
the fire-box door by a specially designed box-shaped door, in 
the centre of which is a pivoted shelf, which can be tilted to 
any angle to the plane of the fire by means of a lever at the 
front of the door. Two four-blade gears revolving at about 
250 revolutions per minute on the top of the shelf spray the 
coal over the fire as it falls on the shelf from the hopper, 
which is attached to the top of the door and forms a 
part thereof. The distribution of the coal is controlled by 
means of tilting the shelf, and thus directing the spray of coal 
to any desired part of the grate. The whole operation can be 
observed through peep-holes in the fire-door. The coal iscon- 
veyed to the hopper by a worm conveyor extending from the 
forward end of the coal space in the tank to the hopper, coal 
being delivered to this worm from the full length of the coal 
space by means of another worm. In order to fire by hand, the 
front worm conveyor is thrown back on its hinge and secured 
to the tank. The door requires no change, as being all in one 
piece and hinged on the original fire-door hangers ; and it can 
be operated like the ordinary door. The size of coal for 
which this stoker is adapted is everything that will pass 
through a 3in. or 4in. screen. The Hayden automatic stoker 
is in use on the Erie Railroad, and a number of tests have 
been made, which showed its possibilities to be such as to 
warrant the construction and placing in service of five more 
machines. : 








MODEL OF HIGH-TENSION MAGNETO MACHINE.—From the Car 
Illustrated, Limited, of 168, Piccadilly, W., we have received a 
model of a high-tension magneto machine. On the driving side of 
the model there are the magnets, the armature and the condenser, 
and also the two wheels for driving the distributor which is situated 
on the opposite side. On the front of the model there is the con- 
tact breaker, with lever attached for advancing and retarding the 
spark, the insulated platinum point, the rocker carrying a second 
platinum point, a double cam wheel operating the rocker, the 
high-tension distributor, and the four sparking plugs. By holding 
the model up to the light an imitation spark can seen at four 
spark plugs. We have also received a similar model of a carbu- 


retter which embodies most of the essential features of the 
majority of carburetters at present in use. 
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BRITISH LOCOMOTIVE PRACTICE OF TO-DAY, 


Str, - From a footplate experience extending over twenty years 
with every notable system of engine employed in European 
countries during that time, I fail to find any objection to Mr, 
Riekie’s proposal for very large cylinders, provided the boiler 
steam pressure is proportionately low, or the weight of the boiler 
increased so as to augment the adhesion weight. Mr. Riekiv is 
merely suggesting what is now done regularly for low-pressiire 
locomotives using superheated steam. In these it is usual to make 
thecylindersabnormally large tocompensate for the low pressure, the 
mean effective pressure in such engines, as shown by cards, being 
little more than that attained in the low-pressure cylinders of coin- 
pound locomotives of modern design ; but the very large size of 
such cylinders enables them even with a low M.E.P. to develop a 
considerable tractive force. The proposal to admit the use of 
abnormally large cylinders, where the existing boiler pressure is 
high, has been frequently rejected by engineers to whom abnormally 
large cylinders have been represen as necessary with super- 
heated low-pressure steam, the objection to their use being tlie 
slipping difficulty. To overcome this objection the common prav- 
tice is to reduce the pressure and provide enormous low-pressiire 
boilers whose “ted | weight furnishes the additional adhesion 
required. High pressure boilers are compact and small for their 
power, and do not entail a great loaded weight. Mr. Riekie has 
referred to Serpollet boilers working at 1000 1b. pressure, and he 
is probably quite able to figure out the weight of a boiler which 
would replace them for working at, say, 50 lb. per square inch. 
In proper proportion, the same applies to locomotive boilers, The 
return to pressures of 150 lb. for superheated steam will account in 
one or two years hence for some locomotives of a weight wholly 
unparalleled with present high pressures. This heavy load will 
provide the requisite adhesion for cylinders of the extraordinary 
capacity to be adopted, and as suggested by Mr. Riekie. In one 
instance, the main lines of a railway will have to be reconstracted 
to carry a wheel load at least two tons heavier than at present in 
order to support these great low-pressure machines. In another 
ease, some goliath low-pressure engines are already being built 
which will tax the heavily-railed existing lines for which they are 
intended. 

Considering the attained with modern British designed 
and built compounds in England, there appears no reason why this 
type should not be developed further, and with great advantage 
if the most important condition, that of using low-pressure cylinders 
of about three times the capacity of the high-pressure cylinders, 
as recommended for many years by all eminent authorities, be 
respected. This ratiosimplifiestheengine. Nointercepting valve 
is then needed. Two valves can be used in the place of four 
valves, and two-valve mechanisms can take the place of four-valve 
mechanisms, or their equivalents, as at present used for most 
British four-cylinder non-compounds. The saving in complication 
by such compound engines relatively to the simple expansion types 
is about 50 per cent. The range of steam expansion is also 50 per 
cent. greater—it is, just double. No more successful type than the 
Great Western Railway four-cylinder non-compounds is known in 
England, and with these engines, with full open regulator the cut- 
off averages 20 per cent. on a long run averaging 60 miles per hour 
with a train of 400 tons behind tender. The ratio of expansion is 
5. Now, if the outside cylinders only were replaced with others 
of three times their capacity, the cut-off, under the same conditions 
of load and speed, would be 40 percent. The ratio of expansion 
would then be 10 ; that is, steam of the same pressure would be 
expanded to twice the volume of that in the non-compound engines. 
Considering that the cut-off in the compound engine is double that 
of non-compound engines having H.P. cylinders of identical size, 
it might be thought that there was, in consequence, no saving of 
steam. The saving occurs not in earlier cut-off, but at the 
regulator, which is usually throttled down in compound engines. 
These facts are drawn from automatic records of compound engines 
closely resembling the non-compounds of the Great Western Rail 
way, except that the outside cylinders have three times the 
capacity of the inside ones, the ical arrang' ts otherwise 
being the same. No such compound arrangement—the common 
one of most countries outside of France—is known in this country. 
Mr. Sisterson once showed readers how it could be effected for 
cur small constructive gauge. 

Mr. Holmes, on the North British, built his four-cylinder two 
crank compound in 1886 with a ratio as low as 1: 2.3. As British 
practice differs from continental, French excepted, in this most 
important particular, it is not impossible that improved results 
will be found to follow on the adoption of a greater ratio of 
volume H.P.: L.P. cylinders of about 1: 2.95, according to the 
recommendations of Mallet and Goelsdorf, and now generally 
employed in Europe. I am led to believe that notable progress 
can be effected in this direction from the following instance of 
compound locomotive operation in England, and referring to an 
engine with two reversing gears and H.P. : L.P. cylinders having 
a ratio of 1:2.77. This ratio, it might be added, had been 
gradually increased, during years of practice, from 1: 2.42 up to 
1: 2.77, obtaining better results with every increase. At full 
—_ with a train of 300 tons, on the level, the running cut off of 
this engine, in England, is 30 + 60 per cent. With such excep- 
tional relative admissions in the two groups the normal receiver 
pressure is only 25 lb., or less than one-ninth the boiler pressure. 
Admitting an initial pressure of 25 lb. on the L P. pistons the 
mean effective pressure might perhaps be 16 lb. per square inch of 
piston area, om the total power developed in the L P. cylinders 
under three-fourths of that developed in the H.P. cylinders. 
Whenever the driver decreased this ratio the receiver pressure 
augmented until, at 40 lb., the engine was liable to be disabled 
from a certain cause requiring too much space to mention in a 
letter, and certainly never experienced with the same system and 
type of engine worked under analogous conditions abroad. A 
previous driver had settled the matter in his own way : he started 
with both gears full forward and never touched the L.P. thence- 
forth. It has always been because of this possibility of what 
drivers may at any time do with their two independent distri- 
butions that every eminent engineer who has had great practice 
in compounding has most resolutely opposed the use of a separate 
reversing gear for the L.P. cylinders, which can be used as 
disastrously as were formerly intercepting valves for enabling 
such engines to work non-compound. 

That compound engines operated in such manner that one side 
of the engine does little more than one-half of the work 
accomplished by the other should be found uneconomical surprises 
no one. But, now, examine the case of a compound engine 
having two high-pressure cylinders of precisely the same diameter 
as the one referred to, and only differing in the low-pressure 
cylinders, being 2.98 times larger than the H.P. 

In this case there is nc need for four sets of valve gears ; and 
two valves can be used to distribute steam to four cylinders. The 
reversing gear, being identical with that used upon all ordinary 
engines, the driver cannot interfere with the relative admissions 
of the two groups. The effect of this is at once apparent. With 
the same working boiler pressure as in the previous engine the 
receiver pressure averages as much as 72]b. per square inch, or 
nearly one-third the boiler pressure. In the other case the 
pressure is only 25 1b., or one-ninth the boiler pressure, and acting 
on pistons only 23gin. diameter, whereas the 721b. per square inch 
relates to cylinders 24}in. diameter. The work done in the H.P. 
group is nearly equalled by that effected in the 244in. L.P. cylinders, 
and therelative cut-off in both isinvariable, thisadmission being from 
40 to 45 per cent. with a gross load of 528 tons, run at an average 
rate of 60 miles per hour, with a maximum of 70 miles per hour 
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op the level, as automatically recorded by the speed indicator, the 
engine weighing 66 tons, of which 32 tons are on the drivers, Using 
the same sized H.P. cylinders and the same boiler pressure, the 
engines now working in this country are limited to trains of 300 
tons on easy sections of the line, whereas they should pull 530 tons 
gross load with ease at 60 miles per hour average. 

{he improvement which appears possible is, then, the increase 
of ratio i. P,: L.P. cylinders in the first place, followed by the 
abolition of duplex reversing gears, the suppression of all intercept- 
ing valves, and a general constructive simplification as, say, all 
cylinders in one line, suppression of heavy box casings between 
frames at level of outside cylinders, the use of one valve for each 
two cylinders, the adoption of one balanced axle instead of two 
driving axles, divided system, and thus to realise a total effective 
simplicity of the whole machine not attained in any non-compound 
engines having the same number of cylinders, and to increase the 
power of the engine all in reducing the weight of motions and 
frames, decreasing the first cost very -considerably, and giving to 
the drivers engines which are not only simpler mechanically than 
the complicated ancient types usually adopted, but in no detail 
more trouble to manage than ordinary simple expansion engines. 

Already Mr. Hughes has made a success of compounding in 
goods engines, his result of 25 per cent. coal saving at the same 
working pressures as his recent non-compounds being equal to the 
best average result of foreign compound locomotives. Mr. Deeley 
with express engines appears also to have been very successful — 
although his figures cannot yet be stated. Beyond these two 
cases of the Lancashire and Yorkshire and Midland Railways there 
are no railways using wholly British designs of compound 
locomotives to any large extent with experience sufficient to furnish 
conclusions against a system which abroad has long passed from the 
stage of experiment into an invariable practice fully justified by 
the average results which, whenever published, usually show an 
innual coal economy of 18 to 25 per cent. in slow moving trains, up 
to customary averages of 32 and 36 per cent. for fast express 
trains. This result is quite opposed to prevalent popular opinion, 
and to opinions that have been expressed by Mr. Hughes, who has 
no large experience of express compound engines, while Mr. 
Churchward, whose experience of very fast train services worked 
by compound engines is precisely similar-to that of engineers 
throughout the whole of Europe, considers that the advantage of 
compounding is greatest at high piston speeds, and his reply to 
Mr. Hughes to that effect ap in your pages—see page 259, 
March 28rd, 1906. It is well known that a compound engine 
normally saving 30 per cent. of coal in ordinary passenger service 
will only save about 18 per cent. when it is put to working freight. 
Compounding goods engines has never taken anything but the 
second place as an economical system with continental railways. 

Taking into account the low ratio of H.P. and L.P. cylinder 
volumes adopted so far, the success of the only two railways now 
employing the system to an appreciable extent in this country 
must be very encouraging to English designers in view, above all, 
of the considerable improvements that are within easy reach. 

Hiterto the popular attitude has been to deprecate all that our 
engineers have accomplished by means of compounding, and to 
criticise their efforts. On this question I think most readers will 
concur with your correspondent, Mr. Dearberg, in his commenda- 
tion of our engineers for knowing their own particular business 
better than outsiders, and agree with him heartily that ‘“‘any 
course taken by these gentlemen must be taken as authoritative.” 

The personal experience of Mr. Riekie with compounding may 
have been the cause of his pessimistic statement that the “ slight 
economy of fuel . . . is not worth the extra complication ;” 
but it has to be remembered that as there is no standard of 
economy for simple expansion locomotives, so there is none for 
compounds, results depending entirely upon excellence of design, 
and inferior results from mediocre designs cannot be more admitted 
as condemning single-expansion engines as a whole than they 
allow of the condemnation of the principle of double expansion in 
locomotives. I am sorry not to entertain the same views as 
expressed by Mr. Riekie regarding the absence of ameliora- 
tions in locomotive economy in the last forty years. The 
fo.lowing published results of Austrian practice give quite another 
impression : 
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Relative Coal Consumptions. 


Three and four-cylinder compounds 


79 and 66 
Single-expansion engines... 7 


... 100 


The compounds, since fitted with Clench-King superheaters as 
modified in Austria, have now further lowered the compound-fuel 
consumption by 10 per cent., and without involving a penny for 
superheater repairs during two years. Still better fuel economy 
has been attained by applying Schmidt superheaters to such 
engines, both in France and in Austria, the result being in both 
cases a saving of about 14 to 15 per cent., the two means of 
economy combined in one engine effecting a total saving of about 
50 per cent., and there is no reason to suppose that still further 
improvements for reducing the steam consumption per horse- 
power hour are impractical. 

CHARLES R, KiNG, M.I.C.E.; France. 
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Str,—I have read Mr. Dearberg’s letter which appears in your 
issue of 6th August with great interest, but see no reason to alter 
the views I expressed regarding the necessity for enhancing the 
cylinder capacity of all locomotives. He has, no doubt, made out 
a good case in defence of British locomotive practice, but only in 
so far as it can be defended ; at the same time he bears out my 
contention by quoting instances where locomotive engineers have 
enlarged the cylinders of their engines. That cylinders had to be 
lined up through breathlessness of certain engines due to a mis- 
conception on the part of the designer does not alter the fact that 
enhanced power was the objective aimed at. 

| have no doubt Mr. Dearberg is aware that double engine 
trains are frequently run. If he will quote a case where a second 
engine was used, because the one engine lacked the required 
adhesive weight to allow of the train being started from a state of 
rest, I will admit the necessity for the uss of a second engine if, 
on the other hand, the assisting engine was required to enable the 
traia to berun to time. I hope he will admit that enhanced power 
of the locomotive is desirable to enable it to do the work single- 
handed. 

‘The time may not have arrived to design a locomotive with 50 
per cent. greater power than the Geosk Western Railway 4-6-2 
engine. All the tame, such a powerful engine could only be 
designed on the compound system, since a boiler could not be 
made large enough to give requisite steam for a simple engine of 
such great power, 

Mr. Dearberg asks if I think engines would be better or more 
efficient by adopting the compound system. My reply is yes, 
decidedly so, but only if the engine were designed on lines which 
would make it impossible for him to repeat the astounding state- 
ment he makes, viz., that with four high-pressure cylinders as 
good expansions can be got as with a four-cylinder compound. 
Regarding his reference to the gentlemen who so ably control 
British locomotives, after having read the letter signed 
‘‘L, A. F.,” which appears in the same issue of your paper, I prefer 
to remain silent. 

I was guite aware that a simple engine with two 19in. cylinders 
could do better work than the Worsdell compound, for the reason 
that it can, when necessary, pass twice the weight of boiler steam 
through its cylinders. 

Mr. Dearberg states he does not wish tq make odious compari- 
sons, and then, to my way of thinking, proceeds to do so by 
explaining how a simple engine with a large cylinder capacity can 
do better work when pitted against a compound having, for the 
latter, a very small cylinder capacity. The De Glehn type of 
compound I had in view was the one with 24in. low-pressure 


I was pleased to find Mr. Dearberg had a kind reference to 
make about the late eminent engineer, Mr. Webb. I agree that 
the failure of this eminent engineer’s type of compound was largely 
due to lack in cylinder power. 

I will now deal with what I consider the most important state- 
ment made by Mr. Dearberg, and one made at the commencement 
of his letter, viz. : Unless the adhesion power exceeds the cylinder 
effort, the engine can never develop its maximum tractive effort. 
My quarrel with the modern locomotive is that it is designed with 
a tractive effort up to which it is impossible to works. For 
instance, the maximum tractive effort is based on a 75 per cent. 
cut-off in the cylinders—a condition under which we know it is 
impracticable to work the engine ; consequently, it can rever be 
worked to its earning capacity, although the boiler power and 
adhesion weight is ample to allow of this. 

The most favoured cut-off used by all drivers, and one taught 
them from long experience in their endeavour to economise in 
fuel consumption, is at about 30 per cent. of the stroke of the 
piston. To bring about the last word in this discussion, it is only 
necessary, therefore, to design all locomotives, both simple and 
i taking this workable cut-off as a basis. As 30 per cent. 
would then be the maximum used by the driver when working a 
train, it follows that very much larger cylinders could be arranged 
for without in any way considering the engine as over-cylindered. 

In conclusion, if a compound engine be fitted with two 19in. 
cylinders, so as to be on an equal footing with a simple engine 
having the same size of cylinders, as regards making use of an 
equal weight of boiler steam, and if the former be supplemented 
with two 28in. or the largest low-pressure cylinders admissible, 
thus enabling it to more than double the number of steam expan- 
sions of the simple engine under all conditions of work, it surel 
must be obvious that there can be no comparison as to which wi 
be the better engine. 


Argaith, Dumbreck, August 10th. JOHN RIEKIE, 





LATENT AND SENSIBLE HEAT. 


Sir,—As no one has brought forward any evidence in support of 
Régnault, as asked for in my letter of July 2nd, are we to 
understand that the scientific world has accepted Régnault, 
Rankine, and Clausius entirely upon trust and without any 
corroboration of any sort or description, and this in spite of the 
fact that actual engines and independent evidence contradict their 
statements’ I ask again for evidence corroborating Régnault, if it 
exists. I can find none, although I have honestly, conscientiously 
and to the best of my ability tried to do so. 

The present position cannot be better summed up than by this 
quotation from your leading article on ‘‘ The Tyranny of Scientific 
Dogma.” ‘If Régnault is right, then steam in an engine ought to 
behave in one way. It insists on behaving in a different way.” 
This is the fundamental fact which I feel sure has to be realised. 
Practice and theory are playing a terribly complicated game of 
cross purposes, owing to the fact that actual engines deal with 
actual steam, whilst the theorist and mathematician does not deal 
with actual steam, but what he believes is actual steam, and our 
text books do the same thing. 

I have already shown that Carnot’s fundamental basis can be 
arrived at by a totally different line of reasoning to Carnot’s, and 
that Carnot’s fundamental basis confirms Southern’s Law, although 
neither Carnot nor Southern knew of the other’s existence. 

Again, I have shown that Despretz—one of the greatest experi- 
mental physicists who ever lived—and Southern, by carrying out 
in practice what Régnault declared essential instead of what 
Régnault actually did, made the total heat in saturated steam 
at atmospheric and above atmospheric pressure more than 
Régnault, whilst Willans, who wire-drew his steam—that is, 
measured the heat in superheated steam—like Régnault, a 
thing which Régnault says must not be done if the heat in 
saturated steam is to be measured, agrees closely with Régnault. 
I have also pointed out this obvious fact, if their methods are 
examined. 

Despretz and Southern measured the heat in saturated steam. 
Régnault and Willans measured the heat in superheated steam. 
This means that the present steam tables are wrong, except for 
the temperatures equivalent to the pressures. Perhaps it will be 
thought that this is simply reiteration, but I have been asked to 
explain why the fact of Régnault having measured the heat in 
superheated steam instead of saturated steam, as he believed, 
owing to his not knowing that steam can superheat itself, makes 
such a difference in steam calculations. 

If steam is superheated steam when the heat is measured, 
obviously to arrive at the latent heat the superheat must first be 
deducted, and then the sensible heat in steam at the pressure 
which the steam would be at if it was saturated steam instead of 
superheated steam. That is, two distinct quantities of heat must 
be deducted to arrive at the latent heat if the steam is super- 
heated steam. It is also quite obvious that it is immaterial 
whether the superheated steam has been produced by its receiving 
external heat, or by saturated steam being wire-drawn. It is the 
actual condition of the steam when the heat is measured which 
counts, not its previous condition. 

What Réznault did was this, he measured the heat in low- 
pressure superheated steam producing by wire-drawing steam, but 
instead of arriving at the latent heat as above, he deducted from 
the quantity of heat in the low-pressure superheated steam the 
sensible heat in the original steam, and called the balance of the 


heat the latent heat in the steam before it was wire-drawn. 
Obviously it is nothing of the kind. It is nc definite kind of heat 
at all. 


Not only does Kégnault’s own description of his experiments show 
that this is what he actually did, but the values he obtained show 
the same thing, as anybody can see in two minutes for himself if he 
looks at the steam tables, as all the total heats are for superheated 
steam at a low pressure, as they are less than the values for super- 
heated steam at atmospheric pressure and at saturated steam tem- 


parature. The same thing is found if Willans’ results are 
examined, viz., they are superheated steam values Here is a 
perfectly clear issue, and a definite statement of fact. Now what 


does this mean when steam is dealt with mathematically’ It 
means: (1) That when latent heats are being dealt with, actual 
latent heats are not used. (2) That when dry saturated steam is 
being dealt with, actually the values for superheated steam at a 
totally different pressure are being used. (3) When superheated 
steam is being dealt with, actually the values for superheated 
steam at a totally different pressure, and containing a totally 
different amount of superheat are being used. (4) That when 
volumes are dealt with they are volumes which do not exist, 
except in theory, as they are calculated from these false latent 
heats. 

Now I ask this perfectly plain question—how can theory and 
practice be expected to agree under these circumstances! The 
above only applies to steam at above atmospheric pressure, as 
Régnault made a different mistake at below atmospheric pressure 
which caused his error to reverse—that is, his values became too 
high instead of being too low for the total heat in saturated 
steam. Why I have such confide ace in Southern cannot be better 
stated than by altering the quotation from your leading article. 
lf Carnot, Despretz and Southern are right, then steam in an 
engine ought to behave in one way. It insists on behaving in 
this way. 


Blackheath, August 3rd. Frank B. ASPINALL. 





EXPERIMENTS WITH A GLASS CARBURETTER. 


Sir,—As a carburetter maker, anything relating to this subject 
is eagerly read by me. The article by Mr. Bickford in this week’s 
issue is extremely disappointing, since it follows the usual course 
of ascribing the results obtained by the various carburetter makers 





cylinders, 





to ‘‘pot luck” and ‘‘hit or miss” methods. Not only does the 





writer make such assertions, but proves them a # experimenting 
with lamp glasses, tubs, tubes, pieces of metal plate, &c., under 
conditions utterly unlike those whick occur in actual practice. 

When an apparatus is constructed so that the actual volume 
weight of air may be meas , and then, in order to make the 
figures come right, the experimenter has recourse to calculation, 
something is very much out, especially in the light of recent 
remarks made in THE ENGINEER, which stated that no reliable 
method of measuring the flow of fluids had ever been discovered. 

In his extraordinary observations of the behaviour of petrol when 
passing along lamp tubes, does Mr. Bickford really believe that the 
same thing occurs in the induction pipe? If so, can he explain 
why an engine ceases firing instantly if petrol is cut off and air 
only admitted? Surely it should continue firing for a considerable 
time, until all the waves, &c., were used up. 

He shows that if the petrol, after leaving the jet, passes with 
the air through a small opening the high velocity helps atomisa- 
tion, and he instances one or two carburetters which follow this 
arrangement when throttle isnearly closed. Will he kindly tell us of 
any carburetters which do not present a small area when the throttle 
is nearly closed? Will he go into the temperature changes which 
take place when petrol is injected? I find in the Gillett-Lehmann 
carburetter there is a drop of about 50 deg. Fah. between the 
inlet and the outlet of the carburetter ; what allowance did he 
make for this in his calculations for quantity ? Does he really 
think that a constant proportion should exist in the mixture, or 
that some allowance A wer be made for varying amounts of com- 
pression in cylinders ; and is it necessary to consider the propor- 
tions as affecting the length of time taken by inflammation in 
relation to piston speed ? 

When reading an article, apparently the same, in one of the 
motor papers, I passed it by as being suitable for the motoring 
public ; but when I find it taking up valuable space in THE ENaI- 
NEER, the paper accepted as the one technical organ, I must be 
excused for ‘‘kicking ” at what, to me, as a carburetter maker, 
adds insult to injury. 

August 10th. WALTER GILLETT. 


Srr,—I have read Mr. J. S. P. Bickford’s article on the above 
subject with great interest, and it has certainly deepened my con- 
victions, that two characteristics are essential to get a reliable 
explosive mixture under all conditions, first, partly to atomise the 
petro], and secondly, to vaporise the mixture. 

Most carburetters will atomise sufficient to get an explosive 
charge under certain conditions, which vary with different types, 
and not till the combustion chamber is well warmed up can any 
reliance be placed on an explosion. The best results during my 
experiments were got by having a petrol-control valve. This 
admitted a small quantity of petrol into the suction pipe (this 
supply being regulated by the governors), which was partiy 
atomised by the air, and the mixture being carried through a 
heated tube vaporised it. I found this plan very reliable and 
economical. 

A very striking similarity is Patent 16,927 in this week’s issue of 
THE ENGINEER 


London. August 7th. FRANK ELLENGER, 





EARLY BALANCED LOCOMOTIVES IN AMERICA. 


Sir,—Replying to Mr. Brewer’s inquiry in THE ENGINEER of 
July 16th, it may be said that one of the earliest American 
designs of four-cylinder balanced locomotives was the Shaw 
locomotive with all outside cylinders, which was built and used 
experimentally about twenty-five years ago. Some years later the 
Ball locomotive was designed, but it does not appear that it was 
actually built. This also had the four cylinders outside, and those 
on each side were tandem, but offset laterally so that the long 
piston-rod of the forward low-pressure cylinder was alongside—and 
on the inner side—of the high-pressure cylinder. The two 
connecting-rods drove.the same axle, that of the low-pressure 
cylinder being attached to the usual crank pin, while that of the 
high-pressure cylinder was attached to a return crank. The 
cranks on each side were placed at 180 deg. with each other, and 
at 90 deg. with those on the other side. ‘The Strong engine, 1897, 
had two inside high-pressure cylinders and two outside low- 
pressure cylinders, all connected to the first driving axle of an 
engine of the 44-2 type. The first Baldwin four-cylinder 
balanced compound was built in 1902, and had all cylinders 
driving on the first driving axle of an engine of the 4-6-0 type. 
The high-pressure cylinders were inside. 

Since then many balanced compounds have been built, but they 
are not now used to any great extent, the advantages being 
considered apparently as not warranting the increased cost. 
Three-cylinder simple locomotives were used many years ago to 
give a more equable turning moment, and avoid stalling trains on 
heavy gradieats. A fast passenger engine of this type has been 
built recently for experimental work. RAILWAYS, 





HOLLOW AXLES, CRANK PINS, AND STUD PINS. 


Str,—Concerning the practice of boring out the crank pins of 
locomotive wheels, of which you, in the recent article on ‘‘ Flexible 
Crank Axles” are unaware of any instance, will you allow me to 
point out that the boring out of crank axle pins and outside wheel 
pins is the rule rather than the exception in modern locomotive 
practice of the Continent, and nearly all examples you have illus- 
trated for some years past show this detail. Notable instances 
occur on page 94, July 27th, 1906 ; page 311, September 28th, 1906 ; 
page 570, December 7th, 1906, &c. 


France. CHARLES R. KING. 








WRECK StaTIsTICS FOR 1908.—The statistical summary of 
vessels totally lost, condemned, &c., now published by Lloyd's 
Register, shows that, during 1908, the gross reduction in the 
effective mercantile marine of the world amounted to 800 
vessels of 809,292 tons, excluding all vessels of less than 100 
tons. Of this total, 382 vessels of 566,487 tons were steamers, 
and 418 of 242,805 tons were sailing vessels. The figures for 
various periods, which are given in the report in tabular fo:m, 
show that steamers have a much greater immunity from 
disaster than have sailing vessels. The tables exhibit ‘interest- 
ing data as to the relative frequency of the different kinds of 
casualty, &c., which conclude the existence of vessels, Strand- 
ings and kindred casualties, which are comprised under the 
term ‘‘wrecked,” are much the most prolific cause of disaster. 
To such casualties are attributable 43.5 per cent. of the losses 
of steamers and 33.8 per cent. of the losses of sailing vessels. 
The next most common termination of a vessel’s career is by 
condemnation, breaking up, &c., 20.4 per cent. of the steamers 
and 27.8 per cent. of the sailing vessels removed from the 
merchant fleets of the world being accounted for in this 
manner. Cases of abandoned, foundered, and missing vessels 
are no doubt frequently more or less similar in the circum- 
stances of loss. If these be taken collectively, they com- 
prehend 19.4 per cent. of the steamers, and 24.2 per cent. of 
the sailing vessels removed from the mercantile marine during 
1908. The return has been compiled by Lloyd's Register in 
such a manner as to enable a comparison to be made between 
the percentages of loss suffered by each of the principal 
merchant navies in the world. Great as the absoluté annual 
loss of vessels belonging to the United Kingdom appears to be, 
it is seen to form a very moderate percentage of the mer- 
cantile marine of the country, and to compare favourably with 
the average of the losses sustained by other leading maritime 





countries, 
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LOCOMOTIVES DESIGNED AND BUILT AT 
HORWICH, WITH SOME RESULTS.* 


By Mr. GEORGE HUGHES, Member, Chief Mechanical 
Engineer, Lancashire and Yorkshire Railway, Horwich. 


(Concluded from page 150.) 


APPENDIX L(. 
CONDITIONS OF SERVICE. 
it is important that some of the conditions under which a given 
set of locomotives are designed and employed should be known ; 
consequently the author gives in this Appendix an idea as to 
gradients, obstructions, junctions, rolling stock required, character 
of trains negotiated, and intensity of traffic, represented by miles 
of line.and quantity of rolling stock required. 
The total mileage maintained by the Lancashire and Yorkshire 
Railway Company is 5854, divided as follows :— 





Miles, 

Six or more lines 113 
Five lines “ 7s 
Your lines 64) 
Three lines 213 
Double lines 440: 
Single line Fi 
Total .. £854 


A map of the railway is shown in Fig. 2, and 337 miles of 
gradients in Figs. 3 to 10 [page 119, ante], and the following is a 
table of gradients up tol in 500 (Euxton Junction to Preston, 
Maudlands Junction, excepted) :— 

Gradients. 


Mis. chns. yds. 
Underlin3O .. ee. 7 





1 in 30 and under 1 in 50 12 19 
1 in 50 . lin %5 49 22 3 
lin 75 . lin 100 .. 61 17 10 
lin10 ,, 1 in 125 54 33 17 
1 in 125 ; lin150 .. 3% 52 14 
linlSO = ,, 1lin175 .. 38 15 16 
linl75 ,, lin 200 .. 21 16 4 
1 in 200 : lin 250 .. 41 3 20 
lint, lind... .. 2 5 20 
lindsOO.O,, lime... .. 55 61 12 
1 in 90) and including 1 in 500 29 21 6 
Total 428 67 16 
Euxton Junction to Preston, Maudlands Junction :— 
Gradients. Mla. chns. yds. 
1 in 100 and under 1 in 125.. 1 6 2 
1 in 125 » lin 150.. 0 lw Oo 
lin 150 linl7o.. 0 9,0 
1 in 200 99 1 in 250.. 016 0 
1 in 250 a 1 in 300... 072 +O 
1 in 300 a lin &0.. 2 5 0 
1 in 400 and including 1 in §00 0 67 21 
Total 5 2% 19 
Total number of tunnels .. os = £0 
Total number of under and over-bridges 2478 
Total number of openings in same - 5108 
Signal-boxes (L. and Y.).. -.. .. .. 3 77 
_- (Joint, maintained by L. and Y.) 61 
Total 728 
Ground frames(L. and Y.) .. .. .. pe ke 58 
aS » (Joint, maintained by L. and Y.) .. 2 
Total 60 
Number of block signal-boxes between :— ; 
Liverpool and Manchester . 68 
Manchester and Normanton nad ode 102 
Manchester and Blackpool, vid Bolton 107 
Passenger stations(L.and Y.) .. .. .. .. .. 200 
i * (Joint, maintained by L. and Y.) 31 
Total 291 
Halts (L.and Y.).. .. SA atte 16 
» (Joint, maintained by L. and Y.) 2 
Total 18 


Junctions are frequent, and there are, from some of the stations, 
rising gradients as severe as 1 in 50. 

The traffic moving in and out of large stations is considerable, as 
for instance at Victoria, Manchester, where 280 passenger trains 
arrive and 301 depart each day; in addition to which, 62 
passenger trains and 80 goods trains pass through, but exclusive of 
specials and empty trains. 

The number of engine workings per day is divided as follows : — 


Express passenger workings 106 
Slow a 273 
Passenger shunt engines 21 
Express goods workings 163 
Slow ” ” 341 
All shunt workings 193 

Total 1103 

Total stock :-- 

Locomotives 1,517 
Carriages .. 4,779 
Wagor.s : 32,793 


The following trains are worthy of remark :— 

Passe naer :—2.10 p.m Liverpool to Hull (Engine, Fig. 30, page 
121 |e@nte}).—This train is run in connection with the company’s 
steamers plying between Goole, Hull, and Zeebrugge, and the 
other continental ports. The train is formed of vestibule corridor 
stock, and frequently consists of equal to fifteen vehicles, or 375 
tons behind the drawbar. The connection from Preston and East 
Lancashire district is attached at Brighouse, and a portion of the 
train is detached at Wakefield, to be worked forward to York. 
The train has five stops from Liverpool to Hull, and is run at an 
average speed on the total journey of 48.9 miles per hour. The 
return traffic from Hull is worked by the 9.5 a.m. train, which 
corresponds with the 2.10 p.m. from Liverpool. An engine that 
can haul equal to fifteen between Liverpool and Manchester, 36 
miles 1653 yards, in 40 minutes, can do anything in this country. 

10.55a.m. Liverpool to Newcastle(Engine, Fig. 29[ante}).—Thistrain 
is worked by the Lancashire and Yorkshire Railway Company 
between Liverpool and York. It is formed of vestibule corridor 
and dining-car stock, and is made up to as much as equal to 11 
vehicles, or 275 tons. The train has seven stops, and the average 
speed for the total journey is 46.1 miles per hour. The return 
train for this is the 12.42 p.m. from Newcastle, which leaves York 
for Liverpool at 2.36 p.m. This train has four stops, and the 


svemge speed between Manchester and Lytham is 44.1 miles per | 
our. 
Southport and Manchester Service (Engine, Fig. 30[ante]).—The 8.10 | 
a.m. Southport to Manchester, and the 5.0 p.m. back, are important | 
business trains for residents in Southport district. The trains are | 
composed of vestibule corridor stock, and are made up to as much | 
as equal to 134 vehicles each, or 337 tons. The average speed for 
the total journey is 47.1 miles per hour, and 43.7 miles per hour 
on the return. The 8.30 a.m. Southport to Manchester and the 
5.40 p.m. back are similar trains to the above, the speed being 
47.1 miles and 43.7 miles respectively. 

Blackpool and Colne Service (Engine, Fig. 27 [ante]).—The 7.40 a.m. 
Blackpool to Colne is an important express train for residents in | 
the Blackpool district who have business in the East Lancashire 
district. The train is composed of 8 ordinary bogie stock, equal | 
to 200 tons, and four bogie carriages are slipped at Blackburn. 
After leaving Lytham the first stop is at Rose Grove, a distance of 
35 miles 215 yards, which distance is run at an average speed of 
42.1 miles per hour. 

Goods Trains :—11.30 a.m. North Docks to Salford, and 2.0 p.m. 
Salford to Liverpool.—These trains are worked by coal engines— 
Fig. 31 [axte]—and run from Aintree to Salford and back, a distance 
of 373 miles in each direction. On the return journey from Salford 
the load is limited to 350 tons, which is equal to 43 loaded wagons 
of goods, to enable the train to be run from Hindley Junction to 
Aintree sorting sidings at an average speed of 34 miles per hour. 
This includes travelling up the bank of 1 in 91 from Westwood to 
Orrell West. With 4-cylinder engines 6-wheel coupled—Fig. 30[ante] 
—with loads of 50 wagons, equal to 400 tons, much higher speeds 
have been attained, an average speed of over 40 miles per hour 
having been run, and, for a distance of 6 miles, 60 miles per hour. 
The goods, which are brought in from the Manchester market the 
same morning, are loaded in the Salford Yard up toa few minutes 
before the departure of the train, and the quick transit to Liver- 
pool is to enable them to be shipped on vessels leaving Liverpool 
the same day. 

10.40 p.m. Hull to Moston (Manchester).—This train is worked by 
a coal engine—Fig. 31 [ante]—and conveys traffic from Hull and 
Goole, and also exchange traffic for the Hull and Barnsley line. It 
is classified to work a load of 800 tons, equal to 100 loaded goods | 
wagons, from Hull to Hebden Bridge, and 745 tons from the latter | 
point to destination. The train is frequently loaded up to its | 
maximum of 120 wagons, and its booked speed throughout the | 
journey averages 22 miles per hour. The train makes four traffic | 
stops throughout its journey of 95 miles. | 

8.40 p.m. Aintree to Horbury.—This train is worked by a coal | 
engine—Fig. 31 [ante]|—and conveys important traffic from Liverpoot 
for stations beyond Wakefield and North-Eastern line, York and 











hour, Throughout the journey from Salford to Hull, a distance 
of 100 miles, there are four traffic stops. The connectional tratiic 
conveyed by this train is very important. 

10.55 p.m. Aintree SS. to Leeds.—This train is worked by a coal 
engine—Fig. 31f/ante|—and conveys fruitand otherimportant market 
goods for the Halifax, Bradford, and Leeds markets, To Leeds is 
a distance of 80 miles, and the first stop for traffic purposes is at 
Halifax, 635 miles ; a stop, however, is made at. Accrington for 
examination purposes. A through load of 575 tons, equal to 


TaBLE VI.—Loads Hauled by Goods Engines over Various Sections, 


Coal engines —Fig. 31. 6-wheeled goods—Fig. 25. 





Section ——— SS ree ences 
ee Local goods vary Local goods var 
(eee page Through | — to grade. er according to grad: 
[ante}). | oad. : load. 
} From | To From | To 
| 
Fig. Tons. Tons. Tons. Tons. Tons. Tons 
3 49 429 1000 267 267 772 
4 790 790 1000 475 475 750 
5 440 44) 956 275 275 600 
6 509 509 737 319 319 468 
7 341 241 1020 210 210 760 
8 561 561 1090 253 353 645 
9 341 341 1000 210 210 658 
10 206 206 735 120 120 480 


seventy-two loaded wagons of goods, which is based on the rising 
gradient of 1 in 100, from Bamber Bridge to Hoghton, is conveyed 
by this train, and, as a good path is kept, a prompt arrival at 
Halifax and Leeds is regularly maintained. 


APPENDIX II. 
WEAR AND TEAR OF BOILERS, 


This may be divided under two headings, namely, Grooving and 


Cracking, by reason of expansion and contraction ; and Pitting 
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Newcastle districts. It is booked to run from Aintree to Horbury 
without a stop, a distance of 71 miles, with a classified load of 
400 tons, or equal to fifty loaded goods wagons at a booked aver- 
age speed of 234 miles an hour, and has to be hauled up gradients 
of 1in 85and 1in 97. Great importance is attached to the prompt 
running of the train, and a good path is invariably provided. 
10.45 p.m. Goole to Liverpool.—This train is worked by a coal 
engine—Fig. 31[anée]—and conveys continental traffic loaded at the 
ports of Hull and Goole, which is consigned to Manchester and 
Liverpool and surrounding districts. From Goole to Liverpool, a 
distance of 102 miles, the train has one booked stop, and travels 


TABLE V.—Summary of Trains Detailed above. 





average speed for the journey is 48.9 miles per hour. 

Leeds and Fleetwood Boat Trains (Engine, Fig. 29 [ante] ).—The 8.5 | 
p.m. from Leeds to Fleetwood is run in connection with the cor | 
pany’s steamers between Fleetwood and Belfast. The train is formed | 
of vestibule corridor and dining-car stock, and is made up to as | 
much as equal to 14 vehicles, or 350 tons, The return traffic from 
Fleetwood is worked by a similar train leaving Fleetwood at | 
5.55 a.m. | 





Blackpool and Manchester Service (Engine, Fig. 29[ante]).—The| 


8.10 a.m. from Blackpool to Manchester, with the return from | 
Manchester at 5.10 p.m., is an important express train for business 
people residing in the Blackpool district. The train is formed of | 
vestibule corridor stock, and two special club saloons, and is 
made up to as much as equal to 15 vehicles, or 375 tons. 
first stop is at Lytham, and the speed between Manchester and 
Lytham is 45 miles per hour. The 7.13 a.m. from Blackpool 
Central and the 5.55 p.m. from Manchester are similar trains to 
the above, and are composed of vestibule corridor stock, and 
made up to as much as equal to 14} vehicles, or 362 tons. The 


| 





*The Institution of Mechanical Engineers. 





The | goods. r 
ascending gradient. 


6 3 
& .-! Se: 
Eg 3) BS 
= Train. Z%3| Average speed. 2:5 
2 & a ae 
F 2s) Sh 
> ed | 

Tons m.p.h, lin 

P (55.4 Liverpool to | 

as- | 2.10 p.m, Liverpool to Hull .. 375 | _ Manchester ; 

—" | | 48.9 throughout | 
- 10.55 a.m. Liverpool to Newcastle | 275 | 46.1 50 
ne 12.42 p.m. Newcastle to Liverpool | 275 | 48.9 84 
” 8.5 p.m. Leeds to Fleetwood... | — 50 
es 8.10 a.m. Blackpool to Manchester | 375 | 45.0 | 100 
& 8.10 a.m. Southport to Manchester | 337 | 47.1 93 
si 7.40 a.m. Blackpool to Colne’ .. | 200 | 42.1 100 
Goods | 2.10 pm. Salford to North Docks} 350 34.0 | 84 
a 10.40 p.m. Hull to Moston .. ..| 800 | 22.0 | 150 
» | %40p.m. Aintree to Horbury | 400 | 23.5 | 85 
‘ 10.40 p.m. Goole to Live: | 800 | 22.5 84 
10.20 p.m. Salford to Hull .. 960 | 22.0 50 
a 10.55 p.m. Aintree to Leeds .. 575 | 22.0 100 





at an average speed of 22 miles per hour, with'a load of 800 tons, 
equal to 100 wagons of goods, from Goole to Brighouse, a distance 
of 41 miles, afterwards running the remaining 61 miles without a 


stop, with a load of 745 tons, equal to ninety-three wagons of 


The greater portion of the distance travelled is on the 
10,20 p.m. Salford to Hull.—This train is worked by a coal engine | 


—Fig. 31 [ante]|—and conveys traffic from Salford and Manchester | 
for Goole, Hull, Doncaster, and the Hull and Barnsley line. 
booked to run from Miles Platting (Manchester) to Pontefract, a | 
distance of 55 miles, without a stop, and conveys loads up to the | properties ; as traces of acid had been found in some of the 
maximum of 120 wagons at a booked average speed of 22 miles per | waters used, he did not anticipate that carbonic acid gas would be 


It is | 





Diagram shewing 
the Putting and Grooving 
W Bollers and Firebores. 


Swain St 


brought about by deposits which are carried in solution and sus- 
pension in the water. The pitting at the smoke-box end is pro- 
duced by chemical reactions going on in the mud which is deposited, 
and pitting round the stays and sides of wrapper plates, probably 
by chemical and electrical actions. The diagram—Fig. 59—shows 
the pitting and grooving of boilers and fire-boxes, So serious, a 
few years ago, was pitting in the bottoms of boiler barrels that 
the author decided to carry out a number of experiments with a 
view to eliminating the same. For example, cementing the 
bottoms of the barrels, using nickel steel plates, inserting steel 
and copper tubes mixed, and also suspending zinc blocks, but 
without any material improvement. Subsequently, he then 
selected a number of boilers, and lined the barrel bottoms with 


TABLE VII. 


Bottom of barrel. 




















Substance. 2.¢o/ iG g|2,6| Be 
253 28 £5252 28 
B“a) Sa male a Sa 
p.c. | p.c. | -p.c. .C. | pe. 
Silica Sit con are Wiles 3.9 | 4.5 6.0 as 19.1 
Oxides of iron and 
alumina.. .. .. ..| 71.5 | 60.0! 26°5| 9.9} 24.9 
Sulphate of lime 2.1| 5.8 |- 48.8) 1.9 4.8 
Carbonate cf lime .. 16.0 | 18.3 4.2 | 21.5; 15.3 
Lime other than carbon- | 
a'e or sulphate, calcu- | 
lated as hydrate — — — | 29.9; 10.1 
Carbonate of magnesia 7.0; 5.6 7.4) — _ 
Hydrate of magnesia .. — | 5.7 7.2 |}12.5 | 26.0 
Total .. . 100.5 99.9  100°0 | 97.3 100.2. 


thin Low Moor iron sheeting, also old copper plates. and lead 
sheeting. In three years the Low Moor iron ig was com- 
pletely eaten through, and when examined resembled a riddle. 


| The old copper plate, of course, remained. intact, but the lead 


sheeting in twelve months’ time had entirely disappeared, Before 
this disappearance, however, complaints were made to the author 
that the gauge glasses were being coated with a white film; which 
obscured the water levels, and upon scraping sufficient from. the 
inside of the gauge glasses, in order to make a qualitative analysis, 
it was discovered to be lead carbonate. The author was induced 
to try lead on account of his knowledge of its acid-resisting 
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generated in the bottoms of the boiler barrels to such an extent as 
to combine with the whole of the lead. From this discovery, a 
cycle of chemical reactions was formulated, and recognised as a 
reasonable explanation of the immense amount of pitting that goes 
on in locomotive and other boiler barrels. Table VII. gives the 
analysis of deposit fi sm six different positions of the boiler barrel 

Pyiming.—To ascertain the real cause of priming, the author 
has carried out investigations which may be of interest. Observa- 
tions were made on several boilers of different designs, when it 
was found that design had little effect on priming, and that the 
real cause—provided that care was exercised in handling the 
engine, and the water level in boiler not ded—depended on 





Vacuum in Smoke-Lox Tests. 
Short Box. 
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diameter of blast-pipe nozzle, its relation to chimney and tubes, 
and height and diameter of chimney. 
an orifice sufficiently large to prevent back pressure in cylinders, 
and at the same time small enough to produce efficient draught. 
A proper disposition of the blast-pipe orifice in its relation verti- 
cally to the chimney top, together with its right height from the 
boiler centre line and a correctly proportioned chimney, will 
enable the orifice to be increased in diameter. 

It must be remembered that an enormous amount of air enters 
the po yp and is immediately expanded six to eight times by 
rise of tem 








from the chimney it is two or three times its original volume ; and 
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feat | _ Between _Manchester and Bolton. _ | Between Bolton and Entwistle 

as _ Wacuum in Inches Water Gauge.| Boiler | Cut-off, Wacuum in Inches Water Gauge. | Boiler | Cut-off 

Type of | Zip row Vottom rea ln front of \Pressure, per cent Top row ottumrow/nfrontof Pressure,\ per cent 

Smokebax, \% Tithes| of Tubes. PlastPipe|"28 per) OF — lof Tubes.| of Tubes. Blast Pipe) 28. per) of 

| A B - 5g. inch.| Stroke. A B Pp = 89. inch.| Stroke 
Short Tpe| F | J Es 157 39.2 Pd s Ss 157 39.2 
Long Type.| 3 OF 4 175 39.2 a4 | 44 | 52 | 174 | 37 | 
“The Engineer Sean Sc ‘Tue Exctreer 


Fig. 60 


the quality and quantity of water evaporated. A chemical 
analysis of two waters experimented upon is given below :— 


Grains per gallon. 

No. 1. No. 2. 
Carbonate of lime .. 4.9 3.8 
Carbonate of magnesia 0.5 0.5 
Sulphate of lime 3.7 3.2 
Sulphate of magnesia . 2.5 2.0 
Oxides of iron and alumina 0.1 nil 
Scale-forming matter 11.7 9.5 
Sodium chloride .. .. 5.7 2.8 
Total dissolved solids .. 28.0 16.0 


It will be noticed that, so far as scale-forming matter is con- 
cerned, there is not a great variation in the two waters, but No. 1 
caused priming much sooner than No. 2. The boiler fed by the 
former primed badly at the end of four days’ work, whereas with 
the latter the engine ran six days before priming occurred. In 
both cases the daily evaporation was much the same. Seeing that 
priming occurred much sooner in the case of No. 1 than No. 2, 
and that the proportion of scale-forming matter was nearly the 
same in the two waters, the conclusions drawn were that these 
scale-forming constituents did not produce priming. The subject 
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was next investigated in the light of salts other than scale-forming. 
l'hese are best described as soda—or soluble salts—the predomi- 
nating constituent being the sulphate. In order to ascertain to 
what extent these particular salts influenced priming, very accu- 


TABLE VIII,—Showing the Gradual Concentration of Soluble Salts 
up to the Point of Priming. 
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No. Class of engine. Day. om 7 one Remarks. 
| in boiler. 
1402 | 10-whee! bogie passenger | Ist % | No priming 
4 ‘* *, 2nd 117 | os 
ae | ” s 3rd 164 | a 
0 4th 210 | ” 


After 4th day boiler washed out to prevent priming. 


281 } Radial passenger tank Ist | 127 No priming 

” ” ” 2nd | 194 a 

» ” ” 3rd | 269 | Primed badly 
262 ” ” lst | 184 | No primin; 

” ” ” 2nd 266 | Primed ly 
£06 as 7 lst 132 | No primin, 

” i ” | 2nd 230 badly 


| Primed 





rate measurements were made of the water collected and evapo- 
rated. It was also analysed for the quantity of solids carried into 
the boiler. 
APPENDIX III, 
SMOKE-BOXES, BRICK ARCHES, AND ASHPANS. 

The success of an engine entirely depends upon the boiler, and 
the excellence of the latter turns on the subject of this Appendix. 

The primary function of the smoke-box and its equipment is the 
production of draught, to economically burn the fuel at a proper 


rate, and at the same time to maintain satisfactory steaming when | 
working under all conditions of service. These qualifications are | 


gependent largely upon proper proportions, the location and 


\ 


as the office of the smoke-box equipment is to deal effectually 


with this air, which is a variable quantity, a combination must be | 
discovered for each class of engine which will produce the best | 
With a view of arriving at some conclusions | 


all-round efficiency. 
on this question, the author has from time to time carried out 
experiments on certain classes of engines, with the following 
results :— 

Long versus short smoke-boxes.—To ascertain the value of long 
and short smoke-boxes, observations were taken on two radial 


Experiments on the position of Blast-Pipes. 














passenger tank engines—Figs. 18 and 19, page 121 (ante). Parti- 
calars are given in Table IX. 
TABLE IX.—Long v. Short Smoke-boxes. 
ae pe 
por es Pa | 3 < : Sin | Se 
¢ 33] gb2| 2] 281 Fy] 2 | 86 lag] 8x 
® |8e| seo| 2) 2a] 28) 2 | Be (82) sac 
& 3| 2a3| =| s3| 32| 2 sf [52] 328 
se] °se] s| &s| 2 | & | “2 | Se] Bee 
D o@ Z BS < o 5 | Os | a 3 
Fig. cu. in. | 8q.in. | sq. ft.  &q. in wae . in. 
1 324 | 100,190 | 220 | 11-0 | 388.7 | 18.75 | 895 274.95 
19 464 | 111,390 | 220 | 1C-9g | 388.7 | 18.75 | 919.6 | 34 | 215°87 

















Both engines were equipped with identically the same blast-pipe, 
chimney, and hood, but th 


Blast pipes require to have | 


perature, and upon arrival at the smoke-box and exit | 





| length, 2ft. 44in. 


e smoke-box of Fig, 19, page 121 (ante), | 


| had a capacity 11 per cent. greater than Fig. 18. The smoke-box 
| arrangements of the two engines are shown in Fig. 60. 

Vacuum readings were observed at points A, B, C, through pipes 
| projecting into the smoke-box to the vertical centre line of the 
engine; the outer end of each pipe was connected by rubber 
| tubing with one leg of a manometer, or ‘‘ U” shaped glass tube, 
| partially filled with coloured water, and the table underneath 
| gives a summary of the results. 

In perusing this table it will be noticed that the vacua are 
| even, all over the tube-plate, indicating that the position of blast- 
nozzle, hood, and chimney appeared to be about right. With 
the extended smoke-box, a higher vacuum is recorded at C than 


Experiments to determine the heights and lengths. of Hood and Piast Pipe 
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at A and B, which tends to prove that the long box serves as a 
reservoir, thus assisting the maintenance of draught between 
each exhaust, and so modifying the intermitient character of the 
blast. This is verified by the action in the glass tubes. With 
the extended smoke-box the water remains quite steady, and only 
moves when the steam discharge up the ch‘mney is altered ; 
whereas with the short box the water is in a constant state of 
agitation. rising and falling with each exhaust. The vacuum in 
both smoke-boxes was about normal for the cut-offs of 39 and 51 
r cent. respectively, but steam pressure was better maintained 
in the extended smoke-box engine. 
| Experiments to determine the heights and lengths of hood and blast- 
| pipe in relation to tubes.—A series of experiments were conducted 
| on one of the radial passenger tank engines with extended smoke- 
| box—Fig. 19 (ante). Five different arrangements—Fig. 61—were 
| tested as follows :— 


A. Blast pipe lft. 24in. below horizontal centre line of boiler ; 
hood lft. 114in. long. 
B. Blast pipe lft. 24in. below horizontal centre line of boiler ; 
| hood lfc. 54in. long. 
C. Blast pipe lft. 2jin. below horizontal centre line of boiler ; 
without hood. 
D. Blast pipe 24iu. below horizontal centre line of boiler; 
without hood. 
E. Blast pipe 94in. below horizontal centre line of boiler; 


hood lft. 54in. long. 

On the first four tests the loads were the same, namely, 160 tons 
behind the drawbar, but on test E the train hauled was 200 tons. 
The same chimney was used on all trials, namely, 124in. diameter 
choke, tapered, and increasing 1.4in. per foot towards the top, 
The blast-nozzle was 4fin. diameter in all cases. 
Diagrams, letters A to E, show the different arrangements tried, 


















































Table of Results of Tests. | 
Position. Test No.1. | Test No.2. | Test No.3. \ Test No.4. | 
Be me a of 6.5 6.3 5.6 69 | 
ie 
SSiAt bottom row 
SS or Tubes B. 5.0 6.8 6.0 5.9 
Tales = ns = —- 
Pace: 177.60 181.50 176.9 180 
am nat “a 880'F 860F &60F 850F 
Minimum , P P 5 
Temperature. 600F 620F 580F 5s60F 
Mean << 7967 e/ 254, 
Te soe 750F 796F 745F 754F 
Fig. 64 


and the table—Fig. 62- gives the summary of results. The best 
conditions were obtained from test E arrangement, as regards the 
highest vacuum and least variation in the intensity of draught at 
the top and bottom row of tubes. Test C was also very satisfac- 
tory, considering the low vacuum maintained. This, however, is 
accounted for by the fact of the weather being calm on that occa- 
sion, enabling the engine to be operated at an earlier cut-off, and 
with less demand on the boiler. 

Position of centre line of blast pipe in respect to smoke-box tube plate. 
—To ascertain the best position of the blast pipe in its relation to 
the tube plate, a number of experiments were carried out. The 
diagram—Fig. 63—-shows the arrangement of the apparatus, and 
the table—Fig. 64—gives the results of the tests. 

The tests were made under similar conditions in regard to route 
and load. The reversing lever was moved at the same places cn 
the route, and vacuum readings taken accordingly. The weather 
was similar on all runs, and the same driver and fireman operated 
the engine. The table shows that No. 2 test gives the best results 
as regards even draught ; so it may be concluded that the blast 
pipe placed nearly midway between the door and tube plate com- 
mends itself. The vacuum readings and smoke-box temperatures 
seem to be high, but this must be expected, owing to the class of 


| work. Taking the four results, the moving of the blast pipe further 


from the tube plate has no very serious effect on the steaming 
of the engine ; and if convenience is a consideration in designing 
smoke-box details, then the blast pipe may be removed without 
serious consequences, 

Results of experiments on four-cylinder passenger engine—Fig. 30 
(ante),—This engine when first put into service had a 5in. diameter 


| blast nozzle standing 8in. below the centre line of boiler. The chim- 


ney was only 124in, diameter at the choke, and had an extension in 
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the smoke-box of l5in. This extension carried a hood 1ft. 6in. 
long. Further particulars are given below :— 
Length of smoke-box. . 
Capacity of smoke-box 
Number of tubes. . 
Length of tubes... 
Area through tubes .. 
Grate area — 
Air space through grate .. A 
Perc: ntage of air space .. ue 35. 
Area through ashpan, door open .. .. 9394.0 square inches. 
Minimum area of ashpan opening >: as Ee - * 

On the first trial it was evident that the nozzle was too small, 
and it was decided to open it out to 54in. This step, however, at 
first had a detrimental effect on the steaming, until the author 
tried a chimney of a different design. He retained the same 
pattern, but cut down the extension portion, to penetrate into the 
smoke-box 2in. only, which increased the choke to 13}in. diameter. 
He also belled out the entrance to 18in. diameter. It was appa- 
rent at once that this form of chimney, although not quite satis- 
factory, improved the steaming ; therefore further investigations 
were conducted on the best height of nozzle, and eventually it was 
found to be about 4in. below centre line of boiler. During these 
experiments, complaints were frequent that the fire burnt dead at 
the back end of the fire-box, and conclasions were drawn that 
this was due to the restricted air space opening in the ashpan, 
where it is narrowed down in depth to clear the trailing axle. 
The author next decided to give additional air supply to the back 
end of grate. He therefore connected the front and back por- 
tions of the ashpan by an air duct. This addition increased the 
air supply opening over 300 per cent., and bas proved very benefi- 
cial in promoting combustion. The ashpan and firebar arrange- 
ment with air duct for a four-cylinder passenger engine is shown 
in Fig. 65. 

A further experiment has recently been made with a larger 
blast pipe and chimney. The blast pipe is cast with a bridge, so 
that the exhaust from the inside and outside cylinders is led 
away independently, and does not meet until near the top of the 
nozzle. 
the same design of chimney with short extension being adhered 
to. At first this combination was not successful, but after seve- 
ral trials with varied heights of blast pipes, a position was dis- 
covered—viz , 6in. below centre line cf boiler—which produced an 
excellent steaming engine. 

These experiments go to prove the importance of ascertaining the 
correct positions and proportions of blast pipes and chimneys; for 
here is a case of an engine which would not steam with a 5hin. 


68in. 
249,000 cubic inches. 
235. 


loft. 
554.0 square inches. 
27.0 square feet. 
9.47 


” ” 


The nozzle is 6in. diameter, and the chimney choke 16in, | 


MECHANICAL TRANSPORT IN THE COLONIES. 





A BLUE-BOOK has recently been issued dealing with 
mechanical transport in non-responsible Government Colonies 
and Protectorates, and containing the replies of the 
Governors, &c., to a series of questions grouped under the 
headings of roads, tracks, bridges, nature of goods carried, 
fuel, water, labour, workshops, &c., addressed to them by the 
Secretary of State for the Colonies. 

The development of these colonies, and in particular of the 
possessions in Fast and West Africa, is intimately connected 
with problems of transport and communications, and, 
recognising this, the Colonial-office some time ago took the 
necessary steps for securing information on the methods of 
mechanical transport other than railways, and the facilities 
and suitability for such afforded in the various colonies. 
The co-operation of the Mechanical Transport Committee of 
the War-office was secured for advisory and other purposes. 

In the replies it is shown that the majority of the colonies 
considered are unsuited for mechanical transport of the kind 
‘| contemplated. The reasons for such unsuitability are various, 
but have chiefly to do with the poor class of roads in existence 
at present. In some cases, however, it is stated that in the 
future, when conditions have altered and improved, such 
means of transport may be introduced advantageously. In 
others, the introduction of traction engines and motor cars, 
lorries, &c., would be inadvisable owing to the strong compe- 
tition which would be experienced from transportation by 
means of the adjacent rivers. In not a few cases the 
Governors report that their particular colonies are more or 
| less well suited for the specified purpose, but that so far 
| enterprise is lacking in this direction. 
| The Governor of the East Africa Protectorate makes the 

suggestion that in his opinion the most satisfactory and 
economical method of dealing with road transport is by em- 
ploying some form of mono-rail erected at the sides of the 
| public roads. He claims for this method that no metalling 
| of the roads would be required, and that the only detail of 
construction requiring especial care during the rainy season 
' would be the track on the road on which the ‘ balance 
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blast pipe, but which eventually, after numerous experiments, 
steamed well with a 6in. nozzle. Attempts have been made in 
America to standardise front ends, with some amount of success ; 
but it appears to the author that each new design of locomotive de- 
mands some experimental work, in order to arrive at the best 
steaming position of blast pipe, diameter of chimney, Xc. 
Smoke-box doors —These are much larger than ten years ago. 
They cannot be kept perfectly tight by the single crossbar and 
central bolt arrangement, and a number of dogs pitched equally 
round the periphery of the door is essential. The wear and tear 


of smoke-boxes has increased of late years, particularly that class | 


with the sides fastened to the main frames of the engine. The 
round smoke-box, supported on a cast iron saddle, has much to 
recommend it. The author has adopted this design on ~everal 
tank engines, and also on the four-cylinder passenger engine. 
This latter smoke-box has been clothed with asbestos and a thin 
clothing sheet, for the purpose of reducing cost of maintenance. 

Brick arches.—All engines are fitted with brick arches. These 
extend from the tube plate to about half the leagth of the fire- 
box. The rake of the arch is governed to some extent by the 
position of the fire-nole above the grate. When this distance is 
smalland the fire-box long it is necessary to incline the arch, so 
that there is no chance of throwing the fuel upon it. With the 
tire-boxes which have horizontal grates the arch slopes upwards, 
pointing to the top side of the fire-hole. 
engine the slope points to the top corner of the back plate. The 
function of the arch is to assist combustion by maintaining a hig 
temperature, and to direct the gases round the fire-box, espe- 
cially so that they impinge against the top and back plates. 
The fire-hole deflector is used to prevent the air passing direct 
to the tubes, 

Ashpans.—All ashpans are made of ample dimensions, so that 
the accumulated ashes do not hinder air supply.. The damper 
doors open as wide as possible to allow a maximum air supply, 
and for convenience of raking. The bottom is made to retain 


water for quenching the ashes, a small pipe being connected to | 
the injector feed pipe, and led to the ashpan for that purpose. | 


The damner door-handles are fixed on the fireman’s side of the 
engine, aud have a screw arrangement for adjusting the amount 
of air ana jor closing the door practically air-tight. 

There is ample room for discussion and experiment on the sub- 
ject of this Appendix. It is remarkable what a small amount of 
information is available. 








THe NAVAL Repatr SHip CycLops.—We omitted to state in our 
article on the naval repair ship Cyclops, in our issue of the 23rd 


uit., that the blocks mentioned in line three of the centre column | 


of page 77 were supplied by the Carron Company, of Carron, 
Stirlingshire. 


MAIN DRAINAGE EXTENSION IN LoNDON.—The tenders for the | 


southern low-level sewer No. 2 from Deptford to Battersea have 
now been received by the London County Council, and it is recom- 
mended that one amounting to £473,416 13s. 6d. be accepted. 


This sewer will be over seven miles in length, and is intended to | 


relieve the existing low-level sewer, and so diminish the possibility 
of flooding in the low-lying districts through which it will pass. 
In view of the fact that for about five miles of its length it will 


pass throngh water-logged ground, it will be necessary to use com- | 


pressed air in its construction. The contract time for the work is 
three years. The sewer forms part of the scheme of main drainage 


extension adopted in December, 1899, and when this portion of 
the work is put in hand the whole of the new sewers provided for 
in the scheme will either have been completed or be in course of 
construction, 


In the four-cylinder | 


wheel ’’ of the car would run. This, he adds, could be satis- 
factorily attended to by laying down a band of sand running 
parallel with the rail, say, 1ft. in width and lin. deep. The 
mono-rail rolling stock can be drawn by mechanical, animal, 
or manual traction. 

Not the least useful part of the present volume is that 
containing the remarks of the Mechanical Transport Com- 
mittee of the War-office on the reports received from the 
Colonies concerned, and its recommendations as to the most 
suitable methods which might be employed in each particular 
colony for introducing or increasing the advantages to be 
derived from this form of transport. 








CATALOGUES. 





HASLAM AND SCHONTHEIL, Western Mail Chambers, Cardiff.— 
| From this firm we have received a new price list of electric light 
| water-tight fittings suitable for various classes of service. 

THE GENERAL ELEctTRIC Company, Limited, 71, Queen Victoria- 
street, London, E C.—A little pamphlet giving prices, particulars, 
and illustrations of Freezor electric fans suitable for alternating 
| and continuous current circuits. 

CLARKE’S CRANK AND ForGE Company, Limited, Lincoln.—All 
| classes of cranks for steam and gas engines, motor cars, commercial 

motor vehicles, and launches, are illustrated in a little catalogue 

which has been forwarded to us by this company. 

THE Consett [RON Company, Limited, Consett, Co. Durham, 
| We have received a portfolio of cireulars dealing with this com- 
| pany’s manufactures. Illustrations, prices, &c., are given of 
| chequered plates, sectional steel, fire-bricks, quarls, &c. 

JENS ORTEN-BovING, 72-74, Victoria-street, London, S.W.—A 
new catalogue from this firm deals with Dr. Horn’s patented 
tachometers, tachographs, engine counters, &c. Prices and full 
| particulars relating to these instruments are given, and there are 
| many illustrations. 

THE BrusH ELECTRICAL ENGINEERING CoMPANY, Limited, Lough- 
| borough.—The June issue of the ‘“‘ Brush Budget” is a special 
| textile number, and it contains illustrations of dynamos and motors 
| in operation in textile mills. Short and interesting articles 
| accompany these illustrations. 


JOHN CAMERON, Limited, Salford, Manchester.—A booklet of 
| illustrations of the various kinds of machines made by this firm 
| has recently been issued. It contains excellent photographic re- 
| productions of ram and piston pumps, punching and shearing 
machines, gas engines, and gas producers. 

CoOKSON AND Co., Albion House, 59 and 61, New Oxford-street, 
London, W.C.—Some literature to hand from this company has 
reference to electro-magnetic separators suitable for various pur- 
poses Illustrations, prices, and other particulars are given in a 
| concise little pamphlet. Prices of dynamos, which may be used 
| for working these machines when electric power is not available, 
| are also given. 

TANGYES LIMITED, Cornwall Works, Birmingham.—List No, 129 
| has reached us. It illustrates, describes, gives prices, weights, 
| dimensions, and other particulars relating to Tangyes’ ‘‘ T ” type 
| gas engines and suction gas producers. We have also received a 
| type-written report on a test carried out by R. Mathot on a gas 

engine and its producer manufactured by Tangyes Limited. The 

results given in the report are highly satisfactory. 























THE CONSOLIDATED PNEUMATIC Tool, COMPANY, Limited, 9 
Bridge-street, London.—A well-compiled catalogue having refer. 
ence to Franklin air compressors has reached us. These com- 
pressors are described in detail, and there are illustrations of the 
component parts. The various types of Franklin compressors are 
dealt with, and there are tables giving capacities, dimensions, 
floor space required, piston displacements, &c., for each type. 

THE AVONSIDE ENGINE Company, Limited, Fishponds, Bristo| 
—An illustrated catalogue of locomotive engines of all sizes, types, 
and gauges, has reached us. It is a well got up publication con. 
taining nearly 120 pages, which bear illustrations of locomotives 
tables of dimensions, code words, &c. Full particulars are also 
given of Avonside steam railway motor cars and exhaust heat 
boilers. Instructions for cabling are included at the end of the 
catalozue. 

CAPEL AND Co., 168, Dalston-lane, London, N.E.—'his com. 
pany has sent us its list pertaining to combined electric lighting 
sets suitable for either petrol, paraffin, alcohol, naphtha, methy- 
lated spirit, town or suction gas. Also lists having reference to qa 
petrol or paraffin agricultural engine for farm work, pumping, «c,, 
and the company’s new continental type suction gas engine and 
regenerator gas plants. A complete specification with illustra. 
tions is given in each case. 

ADAMS MANUFACTURING CompaNy, Limited, 106, New Bond. 
street, London, W.—'This is a catalogue which illustrates and 
describes some standard types of “Igranic” motor startiog and 
controlling apparatus for alternating and direct-current circuits, 
Numerous different kinds of starters are dealt with, including 
self-starting rheostats. Prices, dimensions, &c., are given in 
tabular form. From this catalogue a starter may be selected to 
suit almost every ordinary requirement. 

Eritn’s ENGINEERING CoMPANY, Limited, 70, Gracechurch 
street, London, E.C.—From this company we have received a wel! 
got up little catalogue dealing with Erith’s grateless underfeed 
stokers, which are claimed to respond automatically to widely 
varying loads. Weare informed that these stokers are in use in 
connection with the steam plant at the Port Huron Tunnel, where 
the electrical load varies in 14 minutes from 0 kilowatts to 1''50 
kilowatts, and that they automatically respond to this remarkable 
load variation. 

Wittinec Brotuers, Limited, 49, Cannon-street, London, KE.‘ 

A pamphlet has reached us which has reference to a pump valve 
of which Witting Brothers, Limited, have acquired the rights of 
manufacture, and sale in Great Britain and the ('olonies, 
These valves are suitable for all kinds of high and low-speed 
pumps, also for blowing engines, compressors, &c, They are 
claimed to increase greatly the capacity and efficiency of pumps, 
and to ensure silent working. The pamphlet gives a concise 
description of the valves. 

THe CraDiey Borter Company, Cradley Heath, Staffordshire 

A copy of this company’s latest catalogue of steam boilers, Xc., 
has been forwarded to us. It has reference to Lancashire boilers, 
Cornish boilers, colonial or brush boilers for wood fuel, colonial 
tubular boilers for burning wood externally fired, vertical boilers 
of various constructions, locomotive-type boilers, horizontal multi 
tubular boilers, dry back marine return tube boilers, marine 
return tube, or Scotch boilers, Cornish Trentham hot water 
boilers, oil tanks, steel buoys, donkey boilers, &c. It is a well got 
up publication. 

THE British Sree. PILInGc Company, Dock House, Billiter- 
street, London, E. C.—A copy of this company’s catalogue of steel 
sheet piling and pile driving accessories has reached us. ‘Ihe 
catalogue has been drawn up specially to meet the requirements 
of those residing in the Colonies and abroad, and full details are 
given to enable engineers to choose the machine or piling most 
suited for specitic purposes without loss of time in writing home 
for particulars. There are many excellent illustrations, some of 
which show work which has been carried out with the company’s 
steel sheet piling. 

B. R. ROWLAND AND Co., Limited, Reddish, near Manchester. 
—This firm has sent us a copy of anillustrated catalogue of emery 
and corundum grinding wheels and machines. All grinding wheels 
are made of carbo-corundum, pure crystal Canadian corundum, and 
genuine emery. Carbo-corundum is made by anelectro-chemicai pro- 
cess, and is said to be much harder than emery and natural corun 
dum. It is infusible at the highest heat and is inzoluble in all liquids 
In addition to full particulars and illustrations of machines turned 
oat by this firm, the book contains full instructions for ordering 
abrasive wheels. 

THE INDIA-RUBBER, GUTTA-PERCHA, AND TELEGRAPH Works 
Company, Limited, Silvertown, London, E.—This company’s latest 
price list of mechanical rubber goods has reached us. Among 
other things it has reference to india-rubber sheet, insertion sheet, 
washers, india-rubber buffers, special shaped buffers and pads, 
solid india-rubber cord, india-rubber valves, Jarge roller covering, 
trolley wheel covering, steam hose, suction hose, hydraulic hose, 
vuleanised machine belting, steam packing india-rubber brake 
blocks, corrugated matting, india-rnbber tubing, acid tubing, 
draught tubing, india-rubber gloves and gauntlets, &c. 

Tue A.E.G. ELecTRICAL COMPANY OF SouTH Arrica, Limited, 
Caxton House, Westminster.—Some useful price lists have reached 
us having reference to slow speed three-phase motors, lift con- 
trolling gear, large three-phase induction motors, electric anneai- 
ing and tempering plants, iron switch cases, single-phase and two- 
phase induction motors, and small continuous-current motors and 
generators. The first part of each of these lists is devoted to 
illustrations and descriptions of the machines and apparatus with 
which they deal, whilst the remaining pages give tables of prices, 
dimensions, and other particulars necessary for ordering. 

B. AND S. MAssEy, Openshaw, Manchester.—The fourth of this 
firm’s admirable series of catalogues has just come to hand. It 
deals with drop stamps, &c., for die work, and isnumbered 1600 "|. 
Our readers are familiar with the three earlier catalogues dealing 
with steam hammers, power hammers, and hand saws, The con 
tents of the newly-issued catalogue include, besides a well-written 

introduction on the art of stamping in dies, chapters on steat 
drop stamps, friction drop stamps, board drop stamps, double 
acting steam stamps, trimming presses and furnaces, sundry notes 
and a telegraphic code. Engineers who are not fully familiar with 
the multifarious types of article which can be produced cheaply 
and efficiently as stampings will tind on pages 40 to 45 some 
excellent examples of work with weights and dimensions, The 
book is equally as well produced as its predecessors. 








ConTrActs.—The Underfeed Stoker Company has recently 
re-eived orders for its stokers from James Buchanan and Co., 
Limited ; Bryant and May, Limited, Bow (repeat order); the 
Treloar Cripples’ Home, Alton ; the Western Infirmary, Glasgow ; 
James Keiller and Sons, Limited, Silvertown ; the General Post 
office, Mount Pleasant ; the Carlisle Corporation, and the Bath 
Corporation.—The Mirrlees Watson Company has recently received 
orders for thirteen sets of condensing plants of different types, 
varying in size from 10,000 Ib. to 43,000 lb. of steam condensed 
per hour, the last named plant being a repeat order.—John Booth 
and Sons, of Bolton, Lancashire, have recently completed an 
order, secured through their London agent, for steel-frame build- 
ings, bunkers, &c., for a large generating station to be erected by 
them near Dawson City, in the Klondyke. The order includes 
engine-house, boiler-house, and 1000-ton capacity bunkers. ‘Ihe 
material has been forwarded by the new route across the isthmus 
of Tehuantepec, Mexico, to Salina Cruz, where it will be re- 
shipped and carried up the Pacific by special steamer. to Skagway, 
Alaska, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, ANT 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Work Resumed. 

THIS week work has been resumed since the holidays, so 
that the wheels of trade are once more beginning to revolve. 
here was rather more hopeful tone on ’Change in Birmingham on 
Thursday, but taking thiugs all round business cannot be con- 
sidered to be anything but quiet. However, here and there there 
are indications of better times ahead. The improved reports from 
America and the prospects of a good English harvest, now that 
the weather has picked up after the cold spring, are both factors 
in favour of commercial betterment. 


Orders for Cable Iron. 

Some good orders for cable iron are understood to have 
been placed in this district in connection with the Meine reg od of 
the new ‘‘Dreadnoughts’”’ These wuld be for best cable bars, 
which is one of the highest qualities of iron made in the Midlands. 
Rivet iron is also in better request than recently. The basic price 
for ordinary marked bars is still £8, with 12s. 6d. extra for Earl 
Dudley’s L,.W.R.O. brand. Unmarked bars are quoted £5 17s, 6d. 
to £6, with a moderate demand, 


The Galvanised Sheet Trade, 

The condition of open quotations in the galvanised 
corrugated sheet trade still obtains, there being no longer any 
Association figure. The general quotation in bundles f.o.b. Liver- 
ool for 24 gauge is £10 10s, to £11, but instances have occurred of 
bin being accepted. The foreign trade is much better than it was a 
year ago, the July shipments having improved from 28,081 tons to 
39,501 tons, and the seven months’ exports from 220,199 tons to 
270,995 tons. The corresponding increase in value has been from 
£393,332 to £546,036, and from £3,075,767 to £3,750,049 So far 
this year there has been a considerable increase in the exports to 
the Argentine Republic compared with a year ago—from 37,920 
tons 1o 56,200 tons, There has also been a slight increase with 
India—from 53,764 tons to 54,396 tons, Trade has also grown 
very much with Australia—namely, from 32,864 tons to 48,420 
tons. Whether the Association will be re-formed or not remains 
to be seen, but at present there seems to be no encouraging 
prospect in that direction. Plain black sheets are in very quiet 
demand, and prices are weak, although quotations remain nomi- 
nally as follows :—Singles, £7 to £7 23 6d.; doubles, £7 2s. 6d. to 
£7 5s., and trebles, £7 15s, to £7 17s. 6d. 


Other Kinds of Manufactured Iron. 
There is a quiet inquiry for hoop iron at £6 15s., for gas 
strip at £6 5s. to £6 7s. 6d., and for slit nail rods at £7. 


The Steel Trade. 

A fair amount of work is in hand for steel sections, and 
quotations are maintained. Angles are quoted £5 10s. to £5 15s.; 
girder plates, £5 lis. to £5 17s. 6d.; joists, £5 10s. to £5 15s.; 
mild bars, £6 7s. 6d. to £6 17s. 6d.; and boiler plates, £7. The 
call for semi-finished steel has quietened down. Bessemer sheet 
bars are still quoted nominally £4 12s, 6d. and Siemens £4 lds., but 
there is a great deal of continental competition, and continental 
supplies are being obtained in increasing quantities at consider- 
ably below these figures. 


The Pig Iron Trade. 

Improved American advices are having a good influence 
upon the pig iron trade, which is, therefore, showing more life. 
(Juotations are about the same as recently, cold biast being 
quoted 110s.; best all-mine, 80s. to 81s. ; part-mine, 48s. to 49s. 6d.; 
and Staffordshire common, 46s. There is rather more inquiry 
than recently for Northamptons at 45s. 6d. to 47s., and for Derby- 
shires at 47s. 6d. to 48s. 6d. There is little life in North 
Staffordshire descriptions, which are quoted 49s. to 50s. 


The Midland Railway Carriage and Wagon Company. 

At the yearly meeting of this company, held in Birming- 
ham on August 10th, Mr. H. F. James presiding, a dividend was 
declared on the ordinary shares at the rate of 74 per cent., and a 
bonus of 10s. per share, also a dividend on the preference shares 
at the rate of 6 per cent. The gross profit was £26,830 7s. 6d., 
which, with £4152 0s. 4d. brought forward, made a total of 
£30,982 7s. 10d. The division on the ordinary shares (including 
bonus) is equal to 124 per ceut., or the same as has been declared 
for 12 years without u break. The large new works at Washwood 
Heath have been started. Colliery wagons forms one of the chief 
departments of the company’s business, 


East Worcestershire Water Supply. 

In their sixtieth half-yearly report the directors of the 
East Worcestershire Waterworks Company state that during the 
half-year ended June 30th there have been laid on eighty-three 
additional services, making a total of 7581, exclusive of the dis- 
tricts supplied in bulk. Extensions of the mains have been made 
at Redditch in three new roads, and a new concrete coal-yard has 
been put down at Burcot. The directors have considered the 
question of increasing the yield of water at Burcot, and have 
decided to sink a shaft near No. 3 borehole, and to be connected 
therewith at a depth of 1(0ft. When this is completed, the bore- 
hole, which is now 400ft. deep, can be carried further, possibly 
into the pebble beds. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, ‘Thursday. 
A “Bullish” Market. 

It wou'd appear as if the long looked for “‘ boom ” in pig 
iron has at last set in. Although the attendance on the Iron 
Exchange yesterday was greatly under the average, there was no 
mistaking the fact that inquiry was strong, if not active, and it 
was reported that there had been some anxiety manifested by 
consumers to cover not only present but prospective wants over a 
fairly long period. The announcement that the duty on pig iron 
into the United States had been reduced 14 dol. per ton, coupled 
with the settlement of the coal dispute in Scotland, has had much 
to do, it is said, with the long-deferred improvement. Shipments, 
especially from the East Coast, have been unusually heavy, and 
both foundry and hematite iron have registered higher figures on 
the week. ‘here is also an advance of about 6d. per ton in Scotch 
brands, which buyers, however, pay very reluctantly. Lincoln- 
shire and Derbyshire are also a shade firmer. West Coast 
hematite is held for full rates, although the demand is by no 
means brisk. Forge iron rules in sellers’ favour, but there is little 
business on spot. 


Finished Iron and Steel. 
_ There is a quiet steady business passing, and plates for 
tank, girder, and bridge work are quoted 5s. per ton higher. 
Copper, Lead, and Tin. 


The position of manufactured continues quiet, and there 
is no — in price ia any department. Lead: Sheet is dull and 
unchanged. Tin: English ingots are a turn dearer. 


Quotations. 


Lincolnshire No. 3 foundry, 52s, 6d.; Staffordshire, 51s. 
to 51s. 6d.; Derbyshire, 52s, 6d. to 53s.; Middlesbrough, open 





brands, 58s. 4d. to 58s. 7d. Scotch: Gartsherrie, 60s. to 60s, 3d.; 
Glengarnock, 59s. ; Eglinton, 58s. to 58s. 6d.; Dalmellington, 58s. 
to 58s. 6d., delivered Manchester; West Coast hematite, 58s. 6d. ; 
East Coast ditto, 56s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 58s. to 58s. 3d.; Glengarnock, 57s.; Exlinton, 56s. to 
56s. 6d.; Dalmellington, 56s.'to 56s. 6d. Delivered Preston: Gart- 
sherrie, 59s. to 59s. 3d.; Glengarnock, 58s.; Eglinton, 57s. to 
57s, 6d.; Dalmellington, 57s. to 57s. 6d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8, Steel: Bars, 
£6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, £6 17s, 6d. 
to £7; boiler plates, £7 2s. 6d.; sheets, £7 17s. 6d. to £8; 
plates for tank, girder, and bridge work, £6 5s.; English billets, 
£4 12s. 6d. to £4 15s,; foreign ditto, £4 10s, to £4 12s, 6d.; 
cold-drawn steel, £9 5s. to £9 10s. Copper: Sheets, £71; 
tough ingot, £62 to £62 10s.; best selected, £62 to £62 10s. 
per ton. Copper tubes, 84d.; brass tubes, 6{d.; condenser, 7{d.; 
rolled brass, 64d.; brass wire, 6}d.; brass turning rods, 64d.; 
yellow metal, 6d. per lb. Sheet lead, £17 7s. 6d. per ton. 
English tin ingots, £132 per ton. 


The Lancashire Coal Trade. 
There was practically no business passing on the Coal 
Exchange on Tuesday, The bot weather caused a slump in house 
coal, and prices in all departments were quite nominal. 


BARROW-IN-FURNESS, Thursday. 
Hematites, 

Although the hematite jron trade remains quiet, there is 
a stronger feeling, and the opinion is generally entertained from 
evidences which are presenting themselves on every side that the 
trade is on the eve of a much more active state of things. The 
home demand is largely regulated by the volume of steel makers’ 
requirements, ‘These are at present moderate, but they are 
expected to be greater. On continental account a fairly good 
business is being done with armour-making firms and with 
engineers. Sales to colonial users of metal are not large, and the 
business doing on foreign account is small. There are, however, 
better prospects from America, and it is expected good business 
will soon be done with that country. Prices are rather firmer, 
although quotations show no improvement, except in warrants. 
Mixed Bessemer numbers are at 58s. net f.o.b. nominal, and 
warrant sellers are at 57s. net cash, buyers 563. 9d. The sales of 
warrant iron are few. Most of the trade being done between 
producers and consumers. In special hematite iron there is a 
moderate trade, and prices are at about 60;, to 61s. 6d. per ton, 
while specially good classes realise more money. There has been 
an increase of 500 tons in warrant stocks, which now stand at 
13,510 tons. The stocks held by makers show slight increases, 
but the bulk of iron held in makers’ yards is comparatively slight, 
and is well below a week’s production of the twenty-six furnaces 
in blast. Ferro-manganese is selling fairly well, and there isa far 
demand for spiegeleisen as well on home as on foreign account. 
Iron ore is in fair sale, but commoner sorts find but a poor 
market. Good average classes of native ore realise lls. net at 
mines, medium 13s. 6d., and best 17s. per ton. 


Steel. 

No. 1 rail mill at the Workington Iron Company’s works 
Cammell, Laird and Co—has been restarted this week. It is 
probable now that the combine has been formed No. 2 mill will 
not again go into operation, but the company own also the Moss 
Bay Works, where the rail mill is working. The Bessemer and 
rai] department of the Barrow Steel Works is running, but none 
of the firms in this district is over well supplied with orders, 
The outlook, however, is said to be better than of late. In mer- 
chant steel very little business is being done, while the plate mills 
are at astandstill, and probably will remain so until shipbuilding 

is better employed than at present. 


Shipbuilding and Engineering. 

Shipbuilders are expecting new orders, but business is 
difficult to get, and most of it takes a deal of negotiation. There 
is very little work at present in hand in the shipbuilding yard of 
the Vickers’ works, but engineers are growing busier every week. 
This is mainly in the gun-mounting department. Marine engi- 
neering is quiet. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 8149 tons—iron, 4970 tons; and steel, 
3179 tons—as against 7310 tons in the corresponding period of last 
year, an increase of 839 tons. For the year to date the shipments 
aggregate at 359,379 tons, against 305,567 tons for the correspond- 
ing pericd of last year, an increase of 55,812 tons, Coal and coke 
in moderate sale at late prices. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


After the Holidays. 

Most of the large firms got back to work about the begin- 
ning of the week, but there is still a holiday feeling about, as is 
usual at this time of the year, and this, coupled with a general slack- 
ness of trade, causes an absence of briskness even after Bank 
Holiday. In a good many quaiters there has been shown a 
disposition, owing to the broken time worked, to make Bank 
Holiday the vacation of the year. 


Coal Shipments. 

Shipments of coal at present are rather heavy, owing 
partly to the check experienced a few weeks back by the various 
stoppages. The majority of the pits supplying steam coal are 
working as much time as the local ‘‘ feasts” will allow, and the 
miners, having, in football phrase, had their ‘‘ kick-off,” are settling 
down. Prices for immediate delivery, not on contracts, continue 
from 9s, to 9s. 6d. per ton at pit. From the figures supplied by 
the Hull Chamber of Commerce, referred to elsewhere, it will be 
seen that the export trade continues satisfactory. That tendency 
is maintained in the latest return available for the week ending 
August 3rd, which shows a total of 103,696 tons, compared with 
55,166 tons for the similar period of last year. The exceptionally 
large trade done with North Russia keeps well up, Cronstadt, 
for the week concerned, leading the list of foreign deliveries from 
Hull with a total of 23,111 tons. Alexandria follows with 13,022 
tons, and Rotterdam is third with 11,453 tons. The trade rupture 
in Sweden has thrown more material on the market, but this, 
again, has been counteracted to a considerable extent by the 
stoppages alluded to at certain pits. The demand for trawlers’ 
purposes is stated to be scarcely as active as it was. 


House and Gas Coal. 


With the settlement of labour difficulties, the holidays, 
and the exceptionally warm weather, the demand for domestic 
fuel has naturally abated somewhat, both on metropolitan account 
and also from country stations. Buta very good business is still 
doing, for the most part in the higher grades of coals, in which 
quotations are not affected. Best Rarnsley, lls. 6d. to 13s. per 
ton at pit ; secondary sorts, from 10s, to 11s. per ton at pit. For 
secondary sorts are rather a slow market, and values are scarcely 
sofirm. The trade at present is largely on account of house- 
holders laying in winter supplies. Gas coal contracts may now be 
considered settled, prices, as before remarked, ranging generally 
from 6d. to 9d. per ton lower than last year. Sales from the dis- 
trict have been fairly up to the average, but not more, 





Small Coal and Coke. 

Coal prices are maintained, best washed making from 
10s. 6d. to 11s, per ton, and unwashed from 103. to 10s. 6d. per 
ton. Small coal is also in fair demand, partly for coking purposes 
and Lancashire and Yorkshire cotton and woollen mills’ require- 
ments, which do not seem to have abated very much. For the 
latter qualities, the quotations previously given, from 4s. 6d. to 
5s. 6d. per ton are maintained. Coking smalls are in rather better 
supply than during recent weeks. 


The Iron Market: Advance in Lincolnshire Iron. 


At a meeting on Friday last the Lincolnshire I[ron- 
masters’ Association advanced all pig iron prices 6d. per 
ton, except basic, which was not altered. The official quota- 
tions are now as follows:—No. 3 foundry, 503. 6d. per ton ; 
No. 4 foundry, 49s. 6d. per ton ; No. 4 forge, 493. 6d. per ton ; 
No. 5 forge, mottled and white, 493. 6d. per ton ; basic, 503. 6d. 
per ton net delivered in Sheffield or Rotherham. The much 
better trade reports from the United States, and the general 
impression that things are likely to improve here, are responsible 
for this slight advance in pig iron. So far, however, the advance 
bas not stimulated the demand. The Derbyshire makers are also 
disposed to ask fora little more, but official quotations remain 
unchanged, with prices firm, and little disposition to press sales. 
Derbyshire No. 3 foundry, 493. 6d. to 50s. per ton; No. 4 forge, 
48s, 6d. to 493. per ton net, delivered in Sheffield or Rotherham. 
The finished ironworks are no better off, more work being much 
wanted. Bars remain at £6 10s. per ton ; hoops, £7 103. per ton ; 
sheets, £8 103. per ton. 


Steel, &c. 

The position of the steel trade has not changed. Several 
of the works are moderately placed ; others are not quite so well 
off. The trouble in the Swedish iron industry stil! continues, and 
is beiog watched with the liveliest interest in Sheffield, where 
Swedish ironisso largely used by steel manufacturers. Sheffield firms 
have received advices from Sweden that they must expect no more 
shipments at present, although consignments are awaiting des 
patch On the question of delivery, the view is expressed in Hull 
—the port to which Sheftield shipments are sent—that there may 
be nothing more than a shortage of supply for a time, and that 1 
is not likely to prove serious. This view, it is hoped, may be 
justified by events. The new arwour-plate orders, mentioned in 
this columu a fortnight ago, are finding work in the early stages, 
following on completion of the previous orders. There is nothing 
further being done in naval or military matters, and nothing is 
expected of any moment until the Budget is settled one way or 
another. Railway material and general marine requirements 
continue meagre. Generally, there is a feeling of expectation that 
the iron and steel trade may show better afcver October. 


The Master Cutler Elect. 

The annual meeting of the Cutlers Company was held on 
Tuesday at the Cutlers’ Hall, the Master Cutler, Mr. Douglas 
Vickers, presiding. Mr. Herbert Barber, of the firm of Daniel 
Doncaster and Sons, was unanimously elected Master Cutler for 
the ensuing year. The installation will take place on the first 
Thursday in October. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

TRADERS have become very cheerful about business 
matters, and the evidence is certainly in favour of the opinion 
that the depression is disappearing, and that a period of in- 
creasing demand and rising prices has been entered upon. The 
tone is now undoubtedly buoyant, and consumers who have long 
held back are in the market as buyers desirous of purchasing for 
delivery even further ahead than the producers care togo. The 
upward movement is enhanced by the good reports from the 
United States, the rise in the prices of other metals, particularly 
copper, which rose 30s. per ton on Wednesday, and the improve- 
ment in the Board of Trade returns. Added to this there is an 
increase of activity in the market for manufactured iron and steel. 
In the circumstances buyers will probably not reap any advantage 
by waiting; on the contrary, they are likely to have to 
pay more. The price of No. 3 Cleveland pig iron has this 
week for the first time this year touched 50s. per ton, 
the nearest approach to that prior to this month being 49s. 3d. 
early in January. Cleveland warrants have reached 49s. 114d. cash 
buyers, and 50s. cash sellers, an advance of just 4s. per ton on the 
minimum of the year, that minimum being reported about the 
middle of March. A good many orders have been placed this 
week for Cleveland pig iron, and the tone of the market is more 
buoyant than it has been at any time this year, and, in fact, 
during last year also. Makers could readily secure orders for next 
year’s execution if they would accept anything like the current 
price for early delivery, but that they are not prepared to do ; 
they do not want to tie their hands in the face of a rising market, 
which seems to be influenced more by genuine orders than by 
speculation. Producers ask 6d. per ton more for delivery over the 
next three months than they will take for prompt, and 1s. more is 
asked for delivery up to the end of the year. No. 1 is at 52s. 6d., 
No. 4 foundry at 49s., No. 4 forge at 48s. 9d., and mottled and 
white at 48s, 3d., all for early delivery, the forward quotations 
being 6d. to 1s. a»ove these. On the whole, it can scarcely be 
doubted that a period of improving trade has been entered upon. 


Hematite Pig Iron. 

After a long period of very unsatisfactory trade the 
makers of East Coast hematite pig iron are this week able to give 
more favourable reports of their business, as during the last few 
days they have booked fair orders, some of the leading consumers 
having come into the market. It is generally believed that con- 
sumers will not gain anything by holding out longer, for it is 
hardly likely that prices will be lower—on the contrary, the 
tendency is upwards, and the longer buyers wait the more they 
will have to pay. Consumers of hematite iron have themselves 
been able to book good contracts, and thus need the iron, On 
this acccunt more disposition to buy is manifested than has been 
known for months, and it must be acknowledged that mixed 
numbers East Coast hematite pig iron at 55s. per ton for prompt 
delivery is cheap, compared with the prices ruling for other 
descriptions of pig iron. Mixed numbers in the ordinary course 
should be 10s. per ton dearer than No. 3 Cleveland pig ircn, but 
now is no more than fs. above. The price of mixed numbers for 
autumn delivery is 56s. per ton. No. 1, for prompt, is at 55s. 6d., 
and No. 4 forge at 54s, 6d., with 1s. more for autumn delivery. 
Orders having been secured for hematite pig iron, the makers have 
bought Rubio ore more freely, and the merchants have put up 
their quotations in consequence, 16s. 3d. per ton c.i.f. Middles- 
brough having become the general price, and some quote 16s. 6d., 
the advance this week being thus 3d. per ton, though pig iron 
prices have 1. i yet been put up. Ironmasters have also to pay 
more for their coke, the sellers having raised their quotations to 
15s, 9d. per ton delivered at Middlesbrough furnaces, 


Shipments of Pig Iron. 

The exports of pig iron from the Cleveland district have 
begun to be brisker, and for the remainder of the year are likely 
to be better than they were in the corresponding monthe of last 
year, the second half of 1908 being a very poor time. Deliveries 
are increasing, though not yet to the Continent, except Italy, and 
the probabilities of their being active to Germany this year are 
not enco’ ng. Scotland and Wales are taking more. It is not 
likely that the reduction in the United States import duty on pig 
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iron will lead soon to any American demand for Cleveland pig 
iron, for the pig iron prodacers in the States will be able to meet 
American requirements considerably in excess of the present, 
seeing that there is a good deal of idle plant. However, Cleveland 
makers are looking for active shipments during the comi 
autumn. Up to 1]th inst. the August exports amounted to 36,16 
tons, compared with 31,845 tons last month; 33,297 tons in 
August, 1908 ; and 40,633 tons in August, 1907, to 11th. 


Pig Iron Stock. 

Cleveland pig iron is not going so rapidly into Connal’s 
public store as it was, which is a satisfactory feature, and it is 
likely that during the autumn this stock will be reduced. The 
quantity held on 11th was 264,556 tons, an increase this month of 
5385 tons, At the end of August last year only 61,963 tons were 
held. The stock on Wednesday consisted of 257,601 tons of 
No. 3, 5349 tons of No. 4 foundry, and 1606 tons of other Cleve- 
land iron not deliverable as standard. It is rather unusual to find 
the stock of qualities other than No. 3 increasing. 


Manufactured Iron and Steel. 

More cheerful accounts of business are given by producers 
of finished iron and steel than have been forthcoming for a long 
time, and in most branches demand shows improvement, and the 
output has increased. This is more particularly the case in the 
nail, sheet, plate, and angle making branches, and prospects of the 
increased buying going on are encouraging. Noadvancesin pricescan 
be announced yetin thisdistrict, but they arelikely to bemadesoonin 
plates, especially as the Scotch plate makers have raised their 
prices for export half-a-crown per ton. In the North of England 
the makers quote £5 lis., less 2} per cent., for steel ship plates for 
home consumption, but £5 12s. 6d., less 24 per cent., will be 
accepted where the plates have to be exported. Steel ship angles 
are firm at £5 7s. 6d., less 24 per cent. f.o.t. Iron ship plates are 
at £6, and iron ship angles at £6 15s., both less 24 per cent. f o.t. 
A somewhat better inquiry is reported for iron and steel bars, the 
former of which is quoted at £6 15s., and the latter at £6, both 
less 2} per cent. f.o.t. Owing to the revival of the shipbuilding indus- 
try there is more being done in rivets and packing iron and steel, 
as well as plates and angles. Iron ship rivets are £7 5s., packing 
iron and steel £5 5s. Next week most of the finished iron and steel 
works, engineering establishments, shipyards, and foundries on 
Teesside will be idle for the annual holidays which are given on the 
occasion of Stockton Augast races. The Eston Steel Works will 
be laid off as well as the Cargo Fleet Steel Works, and during the 
week alterations are to be made at the former establishment. The 
Ormesby Rolling Mills Company, Limited, has commenced the 
erection of its works on a site adioining the Cargo Fleet Works. 
The concern, it is stated, isan offshoot of the Cargo Fleet Iron 
Company, and will utilise the crop ends, &c., from the Cargo 
Fieet Works. 


Coai"and Coke. 

A steady and satisfactory business is being done in most 
branches of the coal trade, and prices have got back to something 
like the figures that ruled before the Scotch labour difficulty began 
to disorganise trade. Consumers are coming forward more freely 
and are disposed to buy further ahead than the colliery owners 
care togo. They are not keen about selling into next year, for 
they are inclined to wait until they can jndge how the application 
of the Eight Hours Act is going to affect them. That Act does 
not come into force in Northumberland and Durham until half a 
year after it took effect elsewhere. For early f.o.b. deliveries of 
best steam coal 123. 6d. per tonis quoted ; for best gas coals, 11s. 
to 11s. 3d., f.0.b.; for bunkers and coking coal, 93. 9d. tol0s. All 
are in fair request. The supply of coke is hardly equal to the 
requirements, and the price of furnace coke has been advanced to 
15s. 94. per ton, delivered equal to Middlesbrough, while foundry 
coke is up to 17s, 6d. f.o.b. 








NOTES FROM SCOTLAND, 
(From our own Corvespondent.) 


The General Trade Outlook. 

A BETTER and more hopeful feeling characterises almost 
all departments of trade. Not that there is yet any marked 
improvement in business generally, but the outlook is decidedly 
more encouraging. The settlement in the coal trade affordsa 
guarantee that contracts may be undertaken with confidence. 
Advices from the United States continue satisfactory, and the 
increase in the Board of Trade returns goes to confirm the general 
impression that business is taking a turn for the better. The 
stronger tendency in th2 metal and stock markets is likewise of 
hopeful augury. 


The Iron Market. 

The Glasgow pig iron market has this week continued 
comparatively active, and prices have touched higher figures, 
although they show occasional fluctuations ascribed to operators 
taking profits on the rise. A feature of the business has been the 
apparent anxiety to purchase iron fur future delivery. Business 
has been done in Cleveland warrants at 49s. 9d. to 50s. 04d. cash, 
50s. to 503. 4d. one month, and 50s. 5d. to 503. 8d. three months. 
Sales have also been made at 49s. 10d. and 49s. 104d. for delivery 
in eight days, 49s. 1ld. fourteen days, 49s. 94d. and 49s. 104d. 
twenty-one days, 50s. 0jd. for September 22nd, and 50s. 2d. 
thirty days. A lot of Cumberland hematite was done at 57s. 3d. 
for delivery in three months, and there are sellers at 57s. for cash. 
Standard foundry pig iron has been offered at 49s, per ton. 


Seotch Makers’ Iron. 

The business in Scotch makers’ pig iron has been ona 
rather better scale in the last few days. It is reported that the 
demand for No. 1 qualities of iron has improved, and that makers 
have been obtaining 1s. to 2s. per ton more than the prices 
recently current. The shipping business has so far been rather 
disappointing, but it may, perhaps, be inferred from current 
inquiries that an improvement in this respect may be experienced. 
The Germans are as likely to be sellers as buyers of pig iron, but 
an increase in the shipments to Canada and the United States 
seems to be anticipated. A Scotch firm is reported to have 
purchased a large quantity of German made basic pig iron for 
delivery in the United Kingdom towards the end of the present 
year. Fair quantities of Scotch pig iron are being taken for 
consumption in England, and, on the other hand, there is an 
increase in the quantity of English pig iron coming into Sotland. A 
number of the Scottish ironmasters have intimated an increase in 
their prices of ls. per ton. It would seem that the figures of the 
makers’ brands have recently been nominally somewhat above the 
prices at which actual] business has been done, at least with mer- 
chants, so that the quotations do not show so much alteration as the 
makers’ increase would seem to justify. Monkland, f.a.s. at 
Glasgow, No. 1, is quoted 56s. ; No. 8, 54s.; Carnbroe, No. 1, 
57s. 6d.; No. 3, 54s. 6d.; Clyde, No. 1, 60s. 6d.; No. 3, 54s. 6d.; 
Gartsherrie, No. 1, 61s.; No. 3, 55s.; Calder and Langloan, 
No. 1, 6ls.; No. 3, 56s.; Summerlee, No. 1, 62s.; No. 3, 57s.; 
Coltness, No. 1, 88s.; No. 3, 57s.; Glengarnock, at Ardrossan, 
No. 1, 62s. 6d.; No. 3, 57s.; Dalmellington, at Ayr, {No. 1, 
59s.; No. 3, 54s.; Shotts, at Leith, No. 1, 61s.; No. 3, 56s.; 
Carron, at Grangemouth, No. 1, 63s.; No. 3, 56s. per ton. 
There are 80 furnaces in blast in Scotland, compared with 72 last 
week, and 76 at this time last year. Of the total 38 furnaces are 
making ordinary, 37 hematite, and 5 basic iron. 


Pig Iron Shipments. 


The shipments of pig iron from Scottish ports in the past 
week were small, amounting to 3329 tons, compared with 5427 in 





the corresponding week of last year. There was despatched to 
China and Japan 550 tons, Australia 365, Germany 230, Canada 
170, India 80, France 20, Russia, Holland, and Spain and Portugal 
10 each, other countries 243, the coastwise shipments being 1641, 
against 3646 in the corresponding week of 1908. The arrivals at 
Grangemouth of pig iron from Cleveland and district amounted to 
11,848 tons, showing an increase over the imports of the corre- 
sponding week amounting to 5560 tons. 


Finished Iron and Steel. 

The demand for finished iron has been more encouraging, 
although it still leaves much room for improvement, taking into 
account the capacity of the Scottish works. The outlook in the 
steel trade is more satisfactory. Considerab!e sales of steel material 
are reported to have been made for shipment to Canada and else- 
where, and the inquiries would indicate that there is further busi- 
ness to be done. ‘I'he price of steel ship plates for export has been 
advanced 2s. 6d. per ton, and is now £6, less 24 per cent... An in- 
crease in specifications for ee steel is reported. The 
2000 tons of steel plates, which are to made at Parkhead for 
the Dreadnought Colossus, now being built at Greenock, will 
materially add to the employment at the East End works. It is 
said that there is considerable d fference of opinion between sellers 
and buyers of Scotch hematite as to prices. Stocks are known to 
be large, but makers seem inclined to hold for firm prices. The 
current quotation is 57s. per ton for delivery at the West of Scot- 
land steel works, and local steel makers have been purchasing 
more freely as their requirements are increasing. The difference 
of opinion as to prices has reference to future delivery rather than 
to cash transactions. 


Tubes and Sheets. 

The trade in tubes has been improving, and makers are 
now doing a large business. This his not been obtained, how- 
ever, without keen competition and a beating down of prices, 
which are said to be hardly remunerative. There is an increasing 
demand both for plain and galvanised sheets. 


The Coal Trade. 

There is a moderate business passing in the coal trade. A 
number of consumers have stocks in hand, and are therefore not 
in the market. The coastwise and Irish trades are dull, owing to 
former extra purchases in anticipation of a strike. Still there is a 
hopeful feeling in the market, and prices are fairly well main- 
tained. At Glasgow harbour the f.o.b. prices are for ell coal 
9s. 6d. to 10s., and steam and splint, 9s. 9d. to 10s, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Present Coal Trade, Cardiff. 

It is gratifying to record a growing strength and solidarity 
of trade, and if supplies had only come up to needs, the week’s 
return would have been substantial. On Monday higher figures 
were talked of on ‘Change, Cardiff, and on Tuesday were put into 
execution, and in some cases obtained. Best quality coals, steam, 
still command the chief iaterest ; dry coals are in demand. In 
small coal there is no alteration ; anthracite firm. Patent fuel 
commands about lds. There is little movement either in No. 3 
Rhondda or in house coals. The latest coal prices are as follows : 
—Best large steam coal, 17s. 9d. to 18s ; best seconds, 16s. 6d. to 
17s.; ordinary seconds, 15s. to 15s. 6d.; best drys, 16s. 6d. to 
17s.; ordinary drys, 13s. 9d. to 14s. 6d.; best washed nuts, 
13s. 9d. to 14s. 9d.; seconds, 13s. to 13s. 6d.; best washed peas, 
12s. 6d. to 13s.; seconds, lls. to 12s.; very best smalls, 9s. 6d. 
to 9s. 91.; best ordinaries, 7s. 6d. to 8s. 3d.; inferior sorts, 6s, 9d. 
to 7s. 3d.; best Monmouthshire black vein, 16s. to 16s. 3d.; ordi- 
nary Western Valley, 15s. to 15s. 6d.; best Eastern Valleys, 14s. 
to 14s. 3d.; seconds, 13s. to 13s. 6d. Bituminous coal: Very best 
households, 16s. 6d. to 17s.; best ordinaries, 14s. 6d. to 15s. 6d.; 
No. 3 Rhondda, 17s. 6d. to 17s. 9d.; brush, 13s. 6d. to 14s,; 
smalls, 10s. 9d. to 11s.; No. 2 Rhondda, 12s. 9d. to 13s.; through, 
10s. to 10s. 6d.; smalls, 8s. 9d. to9s. Patent fuel, 14s. 6d. to 
15s. 6d. Coke: Special foundry, 24s, 6d. to 27s. 6d.; foundry, 
19s, to 22s.; furnace, 17s. to 18s, Pitwood, 1s. to 19s, 6d. 


Last Week’s Coal Trade. 

The chief pits began to be worked on Monday and work 
was slowly resumed, but so many colliers were holiday-making, or 
occupied as volunteers, that the output and despatch were mate- 
rially affected. As compared with last year there was a small in- 
crease. Swansea only despatched 44 000 tons of coal, a little less 
than 5000 tons patent fuel, and Newport's coal despatch was 
limited to about 37,000 tons. Port Talbot showed a great falling 
off, a decrease of close upon 12,000 in exports and 1530 in imports. 
In a visit to the minor ports at the end of the week and the dis- 
tricts of Neath, Briton Ferry, and Port Talbot I was impressed 
with the promising condition of all but one—Porth Cawl—which 
started on its career asa promising port, but is now diverted into 
a seaside visiting place with small and unfrequented dock so far as 
coal business is concerned. That and the Glamorgan Canal are 
taking little part in coal deve!opment. 


Newport Coal. 

Much to the satisfaction of the trade, there is an increased 
firmness visible, and more animation in business. Small steams 
are in strong request, the requirements being chiefly for bunker- 
ing. Latest quotations :—Best black vein, lis. $d. to 16s.; 
Western Valleys, 14s. 9d. to 15s.; Eastern Valleys, 13s. 9d. to 14s,; 
other sorts, 12s, 9d. to 13s. 3d.; best smalls, 8s, 3d. to 8s. 64.; 
seconds, 7s. 3d. to 7s. 9d.; inferiors, 6s. 9d. to 7s. Bituminous 
coal : Best house coal, 15s. to 15s. 3d.; seconds, 14s, to 14s, 3d.; 
patent fuel, 14s. 6d. to 15s. Coke: Foundry, 18s. to 18s. 6d.; 
furnace, 16s. 6d. to 17s. Pitwood, 20s. 6d. to 21s, 6d. The latter 
is in steady request and firmer ; merchants satisfied with the 

rospects of better tradeand firmer prices. In the past time wood 
iam on clinging to such low figures as 15s. or 17s, 6d. Italy, 
France and Ireland were marked contributors this week. 


Swansea. 

There was a large attendance when business was resumed 
this week, and the general opinion was that prospects were good. 
There was a firmer market. Complaints of short supplies were 
rife. Latest quotations were:—Best malting, 23s, to 24s. net ; 
seconds, 21s, to 22s. net; big vein, 18s, 6d. to 20s. net, less 24 ; 
red vein, 12s. to 12s, 6d., less 24; machine-made cobbles, 24s, 
to 23s. 6d. net; Paris nuts, 23s. 6d. to 25s. net; French nuts, 
same ; German nuts, 23s. 6d. to 25s. ; beans, 17s, 6d. to 18s. net ; 
machine-made large peas, 10s. to 11s, 6d. net; fine peas, 10s. to 
10s. 6d. net.; rubbly culm, 5s. 6d. to 5s. 9d., less 24 ; duff, 3s. 
to 3s, 3d. Other coals :—Best large, 15s. 6d. to 16s., less 24; 
seconds, 13s. 6d. to 14s. 6d., less 24; bunkers, 10s. to 10s, 9d., 
less 24; small, 8s. to 9s., less 2}. Bituminous coal: No, 3 
Rhondda, 17s. 6d.<to 18s. 6d., less 24; through, 14s, 6d. to 15s., 
less 24 ; small, 9s. 9d. to 10s, 3d., less 24. Patent fuel, 13s, 6d. to 
14s., less 2}. 


Iron and Steel. 

The Welsh industry—like that of other districts—con- 
tinues to be interested in the developments that are taking place 
in the trade, which one of the old school, contrasting it by the 
side of the labours and successes of the Guests, the Crawshays, 
the Hills, and Vivians, says is more like a speculation than an in- 
dustry. By the formation of a ring in which the leading iron- 
masters of the county are controllers and into which, I believe, 
the Americans and Canadians are entering, the whole trade is 





transformed. Dowlais and Cyfarthfa are now united, and jf 
Dowlais gets more orders than it can manage, Cyfarthfa will have 
ashare. On Tuesday there was a return to work after the 
long holidays, but, much to the regret of ali concerned, they 


| were notified that the outlook was bad on account of the 


stagnant condition of things, especially of the metallurgical trade, 
Swansea metal prices:—-Welsh hematite delivered, 60s. to tls - 
mixed numbers, 56s. 6d. cash, 563, 6d. one month ; Middlesbrough, 
49s, 104d. cash, 50s. 14d. one month; Scotch, 55s. cash and 
month ; Siemens steel Lars, £4 8s, 9d. to £4 10s.; East Coast 
hematite, 593. 6d. c.i.f. Rubio at Newport and Cardiff, 15s. to 
15s, 6d.; seconds, 14s, to 14s, 6d. Pig iron has been coming in 
from Middlesbrough and Grimsby. Despatches of steel rails, 
which remain at syndicate price, were made this week from Car¢ itt 
to Madras and Colombo, cargo 3000 tons; 100 tons to Schui] ; 
1700 tons steel received from Bruges. Other quotations:—Copper 
per ton, £59 cash ; £59 18s, 9d. three months ; lead, £12 17s. (iu, 
per ton; Spanish £12 7s. 6d.; spelter, £21 18s, 9d.; silver, 23}, 
per oz. 


Tin-plates. 

Midland works owned by the Morristown Tin-plate Works 
have been started after being idle for two years. There has been 
marked increase in the galvanised iron trade. Last week the 
business was as follows, according to harbour returns :— Received 
from works 66,909 boxes ; shipped, 107,435 boxes ; stocks, 166,719 
boxes. (Quotations: Block tin, £133 103s. cash; £135 5s. three 
months. C. A. roofing sheets, £8 5s. to £8 7s. 6d.; big sheets for 
galvanising, £8 7s. 6d. to £8 10s. per ton. Finished black plates, 
£9 53. Galvanised sheets, 24 g., £10 10s. to £11, nominal, per ton. 
Lord Glantawe, on Monday, pointed out to the harbour meeting 
that, on the whole, the month’s work was quite as satisfactory as 
the previous, and there was no reason to be despondent. In sume 
cases there had been fallings off, and instanced the United States, 
where the loss was 2000 tons, but there wasa total increase of 187), 
tons. Swansea suffered less than other ports. The holidays have 
had a disturbing influence on trade. Another new mill will be 
started at Aber this or next week. Spelter works are recording 
continuous work, Five days’ work registered at the Upper Bank 
and Morfa Copper Works. 


The Newport Dock Accident. 

The disaster now forms the subject of a coroner's investi- 
gation, and is expected to last another week. In the absence of 
two important witnesses there may be more delay, as it is 
imperative that the inquiry shall be of a most searching character. 
The death of Radcliffe is, on that point, much to be regretted. 
Lord Tredegar, referring to the occurrence in his usual sympathetic 
manner, said a few days ago that 35 men were still buried in the 
trench. 


Important Contracts for Newport Dock. 

These include a new pumping installation and electric 
light under one roof on the east side of the main entrance. This 
is to be one of the largest in the kingdom. There will be two 
pumps arranged to work independently of one another, each of 
which will be able to pump 50 million gallons of water from the 
river into the dock in five hours, and of pumpiog dry the new 
graving dock when constructed in 1 hour 10 minutes. 








‘ AMERICAN NOTES. 
(Fiom our own Correspondent.) 
NEw York, August Ist. 

A REVIVAL of building operations has recently se: in which is 
calling for larger quantities of iron, steel, cement, timber, hard- 
ware, &c. Much of this activity was delayed for various reasons, 
political, commercial and financial, All restraining influences 
have disappeared, and work is now under way, which it is 
expected to be finished before the winter. The volume of rail- 
way traffic exhibits a favourable expansion, and as the crop 
moving season is near at hand the crop carrying roads will be 
overcrowded. The cotton movement when it begins wili be 
heavy, but as much of it will be warehoused it will not rea-h this 
city us rapidly as in former years. A movement is being made to 
transfer the supremacy in cotton dealing from this city to New 
Orleans. It is largely a question of capital for iron. The 
demands for basic and Bessemer have taken up all capacity, and 
the probability of an advance of 50 cents per ton has stimulated 
negotiations for deliveries during the last quarter of the year. 
Steel making is now reaching towards its maximum output. All 
consumers are now looking forward to possible requirements of 
raw material with the thought of contracting before important 
advances occur. The present output of the blast furnaces is esti 
mated to be within 8 per cent. of that of 1907. With the additional 
capacity of furnaces being and to be built the possible pro- 
duction for next year will be very much more than at present. 
The advances just made in Southern irons point to a probable 
advance in Northern irons, 

A condition which is affording a strong undertone to the entire 
market is the knowledge of a multitude of contemplated improve- 
ments calling for iron and steel. The railway companies are 
earnestly considering extensions and re-equipment plans, which 
are sigaificant of large business with the rolling mills: Wire pro- 
ducts are very active, and the recent advance in prices seems tJ) 
stimulate demand. Pipe makers continue to book large orders. 
The latest inquiry yesterday was for 10 miles of heavy steel pipe. 
The Philadelphia Company at Pittsburg has just placed an order 
for 20 miles of 8in. pipe. Exceptional activity in the locomotive 
plants has stimulated orders for tubes. Last month’s daily 
average of copper exports was over 1000 tons a day, the figures 
being 33,800 tons. Lake is13}; electrolytic, 12#; and casting 12{. 
Tin, 29.20 ; receipts during the past month, 2847 tons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS 


THE British Asbestos Company, Limited, has transferred its 
warehouse and offices to 132, Commercial-street, London, E., to 
which address it is desired all future communications may be 
addressed. 

Wm. WHITWELL AND Co., Limited, Thornaby Ironworks, 
Stockton-on-Tees, have appointed Mr. Frank Robinson, Exchange 
Buildings, Birminghaw, as their agent in Birmingham and district. 








EXTENSION OF HANGO HARBOUR.—In December, 1908, the work 
on the quay of Hangé was terminated, and thus the greatest enter- 
prise in harbour building in Finland was completed. In 1902 
£140,000 were granted by the Finnish Senate for the extension. 
The work to be done was to unite the hill Drottningberget with 
the islet Higholmen by a pier across the water, which has a depth 
of up to 79ft., and to blast the rocks on Hizholmen to a level with 
the pier, as well as to improve the surface of the islet. The granite 
arm now extending into the sea supplies the town witha safe quay 
555 yards long. The granite wall sheltering the pier from the 
waves stands 18ft. above low water and 9ft. above the pier. In 
connection with these extensions, large modern warehouses have 
been erected, among which that intended for butter is the largest. 
Much care has been taken to make it proof against changes in the 
outside temperature, the inside chamber being kept at 7 deg. Cent. 
The total cost of this warehouse was £24,000. Further out in the 
sez, on the side where the waves are highest, there is a break- 
water, built out of solid granite blocks. These extensions will 
probably satisfy the demand, not merely now, but also for some 
time to come, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Iron and Steel in Silesia. 

QUIETNESS has been the order of the day in nearly all 
departments of the iron industry. Consumers do not care to pur- 
chase more than is required for the hand-to-mouth business they 
are doing, and, though the blast furnace works declare their 
intention to maintain firmly the present quotations all through the 
third quarter, concessions are likely to be granted in cases where 
forward orders are in question. An irregular business has been 
done in bars and sectional iron. At several rolling mills the 
working hours have been limited, but stocks nevertheless increase. 
Prices are complained of as being unremunerative. Girders re- 
main dull, but the plate market has shown more life, demand 
having increased over that of last month. ‘The attempt of the 
pipe foundries to bring about higher prices has met with but little 


success. 


Rheinland-Westphalia. 

Both raw and finished iron have been only moderately 
inquired for on the Rhenish-Westphalian market. Semi-finished 
steel isin steady but somewhat limited demand. On local account 
little is bought, for there i: no life now in the building trade, and 
the keenness of English competition prevents a favourable busi- 
ness being done on foreign account. Though some extensive 
orders for the State Railways have been secured, employment at 
the railway shops continues unsatisfactory. 


List Rates. 

The following are the present list quotatior’s per ton at 
works :—Red iron ore, 50 per cent. contents, M. 11.5); spathose 
ore, M. 10.90; roasted ditto, M.15 50. net at mines ; spiegeleisen, 
10 to 12 per cent. grade, M. 63 to M. 65; white forge pig. M. 55 to 
M. 58; iron for steel making, M. 55 to M. 59; German Bessemer, 
M. 56 to M. 58; basic, free place of consumption, M. 49 to M. 50; 
Luxemburg forge pig, free Luxemburg, M. 44 to M. 46; Luxem- 
burg foundry pig, M. 46 to M. 48; German foundry pig, No. 1, 
M. 56 to M. 58; No. 3, M. 55 to 57; German hematite, M. 57 to 
M. 59 ; good merchant bars in basic, M. 97 to M. 102; iron bars, 
M. 122.50 to M. 125; hoops, M. 120 to 122.50 ; steel plates. M. 104 
to M. 110; boiler plates, M. 114 to M. 120; sheets, M. 117.50 to 
M. 125; iron wire rods, M. 127.50. 


Coal in Germany. 

Coal for industrial puposes meets with fair demand, and 
altogether there has been more life in the coal trade since the 
beginning of the pre¢ent month. House coal is likely to meet with 
improving demand now, for on September Ist the advanced wiuter 
quotations sre to come into force. 


Duliness in Austria-Hungary. 

Loca] as well as foreign demand continues exceedingly 
limited, girders, however, forming an exception. German import 
of iron is reported to have been weaker than previously. While 
accounts from the iron market continue depressing, a pretty satis- 
factory condition is reported to prevail in the coal industry, 
though here, too, a falling off in demand has been felt. In pit 
coal 680,000 wagons have been produced in the first six months of 
the present year, or 20,000 wagons less than in the corresponding 
period last year. Export was 13,500 wagons lower, but 2000 
wagons less have been imported than last year. In coke the 
decrease is more marked ; 9000 wagons have been produced, which 
is 4000 wagons less than in the same period last year. Imports 
from Rheinland-Westphalia and Upper Silesia are 8000 wagons 
less, but exports from Austria-Hungary have also been 1500 
wagons less. This shows the decrease in the consumption of coal 
to have been 12,000 wagons, The falling off in the output of 
brown coal was &0,000 wagons, or 6 per cent.; this is partly due to 
the catastrophe in the pits of the Briix district. Export in brown 
coal shows a decrease of 58,000 wagons, inland consumption being 
22,000 wagons lower than in the corresponding period last year. 


Improving Tendency in Belgium. 

The situation has been a little more satisfactory on the 
iron and steel market, orders coming to hand more freely, and 
producers begin to show more confidence in the future. Quietness 
prevails in the pig iron trade, foundry pig is in slow request at 
66.50f. p.t., while basic realises 67.50f. p.t , and forge pig 61f. p.t. 
Sales in semi-finished steel are effected at 95f. to 110f. p.t.; for 
orders of 1000 t. a discount of 7.50f. p.t. is granted to consumers, 
and for less than 1000 t. 5f. p.t. are given. Though the finished 
iron market is wanting in animation, a fairly regular employment 
has been maintained at the majority of the shops. For merchant 
bars £4 9s. 6d. is quoted as before, girders are in moderate 
request. The Belgian State Railway Administration has given out 
orders for 60,000 t. rails, and private companies placed contracts 
for 40,000 t., the Congo Colony has also granted contracts for 
about 39,000 t. to Belgian steelworks recently. The deliveries in 
house coal have continued extensive, and the Belgian coal market 
is altogether more lively than before. Foreign trade in coal 
during the first six months of the present year has been pretty 
favourable, 2,796,110 t. being imported, against 2,679. 821 t. in last 
year; exports were 2,456,029 t. against 2,177,821 t. in the 
corresponding period last year. 


The French Iron Industry. 

No change can be reported to have taken place on the 
iron and steel market ; all departments remain in good occupation. 
(Quotations are the same as before. In the East and North the 
works are chiefly engaged in the production of basic, and three 
additional blast-furnaces have been blown in since the beginning 
of the year. The total output per day remains at 10,500 t. 

Coal is in regular and pretty lively request in France. 








THe Junior [INSTITUTION OF ENGINEERS.—The summer meet- 
ing of the Junior Instituticn of Engineers in the Midlands opens 
on Saturday morning, August 14th, at Leamington, witha welcome 
by the Mayor, Councillor Alfred Holt, J.P. 1a the afternoon War- 
wick Castle is to be vi-it3d, ard in th> evening there will be an illu- 
minated concert in the Jephson Gardens, by invitation of the own 
Improvement Association. Ox Monday morning the Muntz Metal 
Company’s works and Joseph Gillott’s pen manufactory in Birming- 
ham are to be visited ; in the afternoon the James Watt Museum. 
On Tuesday morning the members will be received at Redditch by 
the Birmingham Local Section of the Institution, and will visit 
Shrimpten’s needle manufactory, and J. Warner and Sons’ fish 
hook and fishing tackle manufactory. Wednesday morning will 
be occupied in a visit to the mechanical, electrical, and civil en- 
gineering departments of the Birmingham University ; the after- 
noon being devoted to visits to the Austin Motor Company’s works, 
and the works of the Birmingham Small Arms Company. On 
Thursday Coventry will be visited, the morning being spent at 
Herbert’s machine tool works, and those of the Triumph Cycle 
Company, and the afternoon in visiting the new gasworks of the 
Coventry Corporation at Foleshill, and Rothe:ham’s watch factory. 
Cadbury Brothers entertain the members on Friday morning at 
their Bourneville Works, and for the afternoon E:kington’s electro 
plating works will be open for visiting. The Institution’s summer 
dinner takes place in the evening at the Great Western Railway 
Restaurant, Birmingham ; and on Saturday morning the Summer- 
lane Electricity Works of the Birmingham Corporation will be seen, 
the afternoon being occupied with a visit to the electrical sig- 
— apparatus of the Great Western Railway at Snow Hill 
Station, 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italtes. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Coynes of Specifications may be obtained at the Patent-o, Sale Branch 
25, Southampton-buildings, Chancery-lane, London, W. Cathe” 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the adverti. t of the pt of 
the complete specification, 

Any person may on any og the — mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM GENERATORS. 


21,290. October 8th, 1908.—IMPROVEMENTS IN MEANS FOR CON- 
SUMING SMOKE, Sherard Osborn Cowper-Coles, of Grosvenor 
Mansions, 82, Victoria-street, Westminster. 

This invention relates to means for consuming smoke in the 
furnaces of boilers and the like, A represents the furnace and B 
the fire-bridge thereof. C is a gas pipe which extends from the 
front of the furnace below the grate D to the fire-bridge B, up 
which it passes so as to supply gas to a series of outlets or nozzles 
E, through which the jets of gas issue in a rearward direction, as 
indicated by the arrow. F is an air pipe, which also extends 
from the front of the furnace below the grate D thereof, and 
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passes up through the fire-bridge B, as in the case of the gas pipe 

C, the air pipe F communicating with a series of holes or nozzles 

G placed a sid the gas nozzles E through which a series of 

air jets issues in a rearward direction from the fire-bridge B. H 

is the firebrick partition which extends from the top of the flue 

downwards to the point below the plane of the gas nozzles E. 

This partition may be solid as illustrated, or perforated, or pro- 

vided with a ribbed or corrugated surface. The gas and 

air jets are projected in a horizontal direction, and the 
fire-brick partition H is consequently placed upright, so that 
the jets are projected against it in a direction at right angles, or 
approximately at right angles, to its surface. A modification of 

the invention is also dealt with.—/u/y 21st, 1909. 

23,650. November 5th, 1908.—IMPROVEMENTS RELATING TO 
BOILER AND THE LIKE FURNACES, Richard Jackson Eskrigge, 
of 159, Victoria-road, New Brighton, Chester. 

In certain types of forced-draught furnace arrangements it is 
found that the air pressure below the fuel is higher towards the 
rear or fire-bridge end of the furnace than it is towards the front 
end thereof. As a consequence (the air spaces between the fire- 
bars being uniformly wide throughout the grate area), it is neces- 
sary, in order to prevent the undue passage of air through the fire 
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at the rear end, to keep the fire thicker there than elsewhere. 
This is objectionable, especially with hand firing, being a cause of 
imperfect combustion and emission of smoke. According to this 
invention, the fire-bars are arranged transversely to the furnace, 
and the width of the air spaces is graded, not by varying the 
thickness of the bars, but by spacing them further apart at the 
front and closer together towards the rear or fire-bridge end of 
the furnace. The bars are also bolted together into a single struc- 
ture, and air troughs or ducts provided below the bars to convey 
the air under pressure to the fire.—Ju/y 21st, 1909. 


DYNAMOS AND MOTORS. 


11,904. May 20th, 1909.—IMPROVEMENTS IN COMMUTATORS FOR 
DYNAMO - ELECTRIC MACHINES, Siemens - Schuckert Werke, 
G.m.b.H., of Askanischer Platz 3, Berlin. 

The contact surfaces of the rings R and K are, according to this 

invention, shaped to conform to a portion of the surface of a 
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sphere, the centre of which is situated in the axis of the shaft as 
shown. Any sliding movements which take place will not tend to 
impair the mechanical connection between segments L and shaft, 





as the spherical surfaces will slide over each other in an even 

manner without the production of severe local pressures between 

the surfaces, and with practically no tendency to grind parts of 
the surfaces away. One end of the commutator may conveniently 
be secured as shown at the right-hand side in the engraving. 

Here the ring K is turned with and forms a part of the shaft, and 

slots may be cut in it or not, as desired. The whole of the 

tightening uv is effected by the nut M on the left-hand side.— 

July 21st, 1909. 

13,231. June 5th, 1909.—IMPROVEMENTS IN AND RELATING TO 
Brush HOLDERS FOR DyYNAMO-ELECTRIC MACHINES, the 
Allgemeine Elektricitits-Gesellschaft, of Friedrich Karl-Ufer, 
Berlin. 

This invention relates to brush-holders for dynamo-electric 
machines and has for its object an improved device whereby the 
relative positions of the tensioning device and the brushes are not 
altered for various angles which the brush-holder box may make 
with regard to the commutator or slip-ring surface. The brush 
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box C for guiding the brushes is carried by an aajustable member 
H, which also carries the tensioning device E. The member H is 
pivoted to the fixed member or yoke B at G, and is made adjus- 
table, so that it can be set at varying angles. It will be seen that 
if the adjustable member H is moved, so as to alter the angles 
which the brushes make with the commutator or slip ring, the 
spring E will also be moved and will not alter its position with 
relation to the brush, and therefore for the various angles at which 
the adjustable member may be set, the direction and pressure of 
the spring E will be the same.—J/u/y 21st, 1909. 


TURBINE MACHINERY. 


14,964. July 14th, 1908.—IMPROVEMENTS IN TURBINES, Belliss 
and Morcom, Limited, and Reginald Keble Morcom, of Ledsam- 
street Works, Birmingham. 

The present invention relates to means for spacing guide-blades 
and vanes of turbines secured by a crushing operation within 
grooves formed in the stator and rotor elements of turbines, the 
means for spacing also serving to cover unoccupied portions’ of 
such grooves. The blades A are secured by a crushing operation 
in undercut grooves B by the bifurcated ends of their shanks being 
spread apart by a central ridge C or by an inserted rod D. Pre- 
viously to or whilst the shanks of the blades or vanes are being 
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inserted into the groove, the shanks are threaded through 
apertures E, formed at a uniform distance apart in a strip F. 
Preferably the strip F is equal in width to that of the unreduced 
portions of the blades A. On the blades or vanes being forced 
into the groove B the strip F will be pressed by the shoulders H 
of the unreduced portions of the blades or vanes closely against 
the surface of the turbine element on each side of the groove, thus 
the strip not merely serves the purpose of spacing the blades or 
vanes, but also that of covering the unoccupied portions of the 
groove. As shown in the three lower right-hand engravings, the 
spacing strip F may be used in conjunction with a notched spreader 
rod K, which rod itself is adapted to space the lower extremities 
of the shanks.—/uly 21st, 1909. 


TRANSFORMERS. 


15,047. July 15th, 1908.—IMPROVEMENTS RELATING TO ALTER- 
NATING ELECTRIC-CURRENT DISTRIBUTION, John Sedgwick 
Peck, of Westinghouse Works, Trafford Park, Manchester. 

This invention relates to alternating-current electric distribution 
systems, and in particular to systems in which main and auxiliary 
transformers are employed. If the load on the supply circuit be 
reduced below a predetermined value, the relay switch A is moved 
under the action of the spring B, so as to bring its contact member 

T into engagement with the contact C, and a circuit will thereby 

be completed through the opening coil D, so as to open the 

switches X, Y, and put in the main transformer. If at any 
time during operation under light-load conditions the current 
traversing the auxiliary transformer is sufficient to blow the 
fuse M, the bell-crank lever N will release contact member 

O of the switch P, and this contact member will be moved 

by the weight R so as to close the switches X and Y, and also 
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break the circuit’ through the opening” coil {D, and complete 
a circuit ‘throueh“theindicating lamps'}S. The attention of 
the attendant will!thus be drawn to the'fact that the auxiliary 
transformer circuit has been interrupted, and it will be impossible 
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to complete a circuit through the opening coil D, so that the 
switches X, Y will remain closed. 
course, be replaced by an audible signalling device if desired, or 
may be omitted entirely. There are three other illustrations. — 
July 2st, 1909. 


SWITCH GEAR. 
20,758. October 2nd, 1908.—IMPROVEMENTS 
FusEs, Bertram Thomas and Eustace 
Worsley-street, Hulme, Manchester. 

This invention has for its object the improvement of fuses for 
the protection of electrical circuits and may be applied to any 
suitable type of fuse, as, for instance, that known as the ‘“‘ tubular ” 
fase. The contact block A is cemented or otherwise secured to 
the insulating handle or tube B. The fuse wires or strips C pass 
through the aperture D, a tube of asbestos or other suitable 
material E being preferably interposed between the handle 
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or tube B and the wires. The wires C are connected to the 
contact block A through the vanes F. These have preferably, 
as shown, large cooling surfaces exposed to the air, and the cross 
section is such as to cause little internal electrical heating. Insu- 
lating material H may be applied to prevent accidental contact 
between the hand and live metal. The heat conducted from the 
fuse wires to the outer ends of the vanes has to travel over a long 
path before it can reach the contact block A, and the temperature 
attained by the block A and any contact clips used therewith is 
correspondingly diminished.—Ju/y 21st, 1909. 


SHIPS AND BOATS. 

2855. October 24th, 1908.—IMPROVEMENTS IN BUILDING IRON, 
STEEL, OR COMPOSITE SHIPS OR OTHER STRUCTURES, James 
Edward Scott, shipbuilder and shipowner, of Greenock, and 
of 52, Coal-exchange, E.C. 
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The indicating lamps may, of | 


iron, copper, zine, brass, bronze, white metal, or aluminium. By 
the application of these bulbs the moment’ offinertia of each plate 
or sheet will be increased 40 per cent. In corrosive metals 
deterioration will be reduced toa minimum. In riveted landing 
of these double bulb plates it will be sufficient to have single 
instead of double riveting, with Jarger and wider spaced rivets, 
owing to the edges of the plates or sheets being 40 per cent. 
stiffer than ordinary plain rolled plates. The left-hand engraving 
represents the new section of double bulb plates, and the right- 
hand engraving represents double bulb ‘plates overlapped for 
riveting. —./uly 21st, 1909. 


MISCELLANEOUS. 


10,467. May 14th, 1908.—IMPROVEMENTS IN TAPS AND VALVES, 
‘'™ Moses James Adams, The Red House, Stocksfield-on-Tyne. 

The object of this invention is to produce a tap which shall have 
the strength and utility of the taps usually employed, and yet 
shall be perfectly free from the trouble of tarnishing. A tap body 
of gun-metal or other suitable material is placed within a casing 
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of cast iron or suitable material which is coated with a glass or 
porcelain enamel applied at great heat, thus presenting the 
appearance and effect of porcelain. A represents the tap with 
outlet B and head C, the enclosing body of cast iron or other metal 
enamelled or of porcelain material is shown at LD, so that to all 
intents and purposes the tap is porcelain-like and can be quite 
readily cleaned. —./u/y 21st, 1909. 


| 24,495. November 14th, 1908.._IMPRUVEMENTS IN OR RELATING 
TO BEARING BusHes, James Bowack, of 45a, Temple-road, 
Cricklewood. 

This invention relates to bushes for the reception of shafts, 
axles, and the like, and has for its main object to construct them 
so that they are free to expand circumferentially when heated, 
thereby avoiding undue friction and consequent wear. A is the 
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bush, and B is a longitudinal split or division therein. The pro- 
vision of this space B enables the bush to expand freely circum- 
ferentially when heated, and to contract and thus avoid the 
friction and consequent wear whicb would be set up by the axle or 
shaft revolving in the bush if the latter were solid. Moreover, 
the space or division serves to distribute lubricant over the 
surface of the shaft. CC are the perforations through the bush 
for lubrication purposes, —Ju/1 21st, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





925,642. Frrinc MECHANISM FOR GuNs, A. Y. Leech, jun., 
Washington, D.C., aseignor to United States Ordnance Company, 
Washington, D.C., a Corporation of Virginia.—Filed Decembei 
24th, 1907. 

The inventor claims the combination with the rotatable breech 
block of a gun, of a firing pin having a contact point normally 
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projecting beyond the face of the breech block, means for 
connecting it with an electric conductor, means for retracting the 
firing pin before the initial rotation of the block in unlocking, and 
for gradually moving the pin forward as the block is locked. 
There are twenty-two other claims. 


925,709. Gyroscoric SrrerInc GEAR, F. M. Leavitt, New 
York. N. Y., assignor to FE. W. Bliss Company, Brooklyn, 
N. Y., a Corporation of West Virginia.—Filed April 30th, 
1907. ; 

This is an invention intended a parently for the steering only 


a good general idea of the invention :—The combination with 
the shell or hull of a torpedo having an opening, a casing fixed 
therein with its interior chamber communicating with said open- 




















ing, a gyroscope, and its support adapted to enter eaid chamber, 
a hand-bole cover for closing said opening, a movable part for 
holding said support in place, and a screw connection between it 
and the hand-hole cover. 


$26,039, 
one-hulf to M. E,. Garrett, Wayne County, Mich. 
2and, 1908, 

There is only one claim. It is as follows :—In a carburetter, the 
combination of an annular gasoline reservoir, having a vertica! 
portion A’ of its inner wall and an annular ledge a' around it« 
inner wall, said wall and ledge surrounding a central openin 
leaves L pivoted on said ledge, a nozzle /4 having its delivery en 
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Carsuretter, . F. Warren, 1 troit, Mich., assiqno 
Filed J) 





located adjacent to the centre of said opening, a needle valve in 
said nozzle, an annulus M having a vertical and a horizontal wall, 
the vertical wall of said annulus fitting against and within the 
vertical wa'l A' and its horizontal wall lying over and adjacent tu 
said leaves and adapted to actuate the same, a shaft G pivoted in 
bearings on the outside of said annular reservoir, a lever on one 
end of said shaft connected and adapted to actuate the annulus M, 
and a lever arm on the other end of said shaft connected with and 
adapted to actuate the needle of said valve. 


926,972. METHOD OF AND APPARATUS FOR DRYING AIR, D. Bakery 
Philadelphia, Pa.— Filed June 21st, 1907. 

This patent is for a method of treating air for metallurgical 

purposes, which consists in compressing it, reducing the tempera 

ture of the compressed air to remove the heat developed by) 
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compression, subjecting the air to a further cooling action, 
removing any mechanically suspended water carried by the air, 
maintaining the air at a constant pressure while being cooled and 
dried, and finally measuring and delivering the air thus tested 
under pressure to the place of use. There are fifteen claims, 


927,472. MrTHOoD OF FORMING OPENINGS FOR WASH-OUT PLUGS 
ror Borers, H. B. Ayers, Pittsburg, Pa.—Filed June 29th, 
1908. 


The invention consists in drilling a hole in the boiler plate, and 
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then enlarging it with a roller expander, which sets up the metal 
and thickens it as shown. There are two claims. 








This invention relates te the forming of a bulb on each longi- 
tudinal edge of any size of plates or sheets manufactured of steel, 


of torpedoes. There are ten claims, and the fifth of these gives 
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THE CHOICE AND CONTROL OF FUEL SUPPLIES 
BY STEAMSHIP COMPANIES. 
By JOHN B. C. KERSHAW. 


THE importance of purchasing good fuel, and of exer- 
cising some check upon the delivery of the same into the 
ship's bunkers, is generally recognised by steamship 
owners in these days of keen competition and small 
profits, and efforts are no doubt made to see that the coal 
shipped is up to the contract standard of value. But, in 
the absence of any definite basis of value or comparison, 
this control of the fuel actually placed in the bunkers of 
the ship is not at all a simple matter, and in the majority 
of instances the presence of bad fuel is only found out 
after the ship has commenced her voyage, and the stokers 
have found it almost impossible to keep up the steam 
pressure to the figure required. Complaints are then 
jade, which in time find their way to the ears of the 
superintendent engineer of the company ; but the colliery 
company or agent supplying the fuel, when approached 
on the subject, can always argue that it is the ship’s 
engines or boilers that are at fault, and in nine cases out 
of ten, therefore, where complaints are made, the fuel is 
finally paid for without any deduction from the contract 

rice. 
It is the writer's purpose in this article to show how 
the customary clause in steamship compani¢s’ fuel con- 
tracts can be replaced by one which affords much greater 
protection to the consumer against the shipment of bad 
fuel, or of fuel below the contract value, while it offers to 
the colliery company or middleman through whom the 
fuel is shipped a means of settling all disputes upon a 
perfectly fairand equitable basis. Indirectly, this method 
of controlliog the fuel supplies provides a method for in- 
creasing the bunker capacity of the ship, and therefore its 
range of steaming power, for by the strict check upon the 
deliveries of fuel possible by this system—when efliciently 
worked—fuel of a higher calorific value than under the 
present system will in nearly all cases be obtained for the 
same cost. 

The method byiefly is to base the purchase clause of 
the contract upon the heat value of the fuel rather than 
upon its mere weight, and to make the standard of value, 
not the cwt. or ton, but the British thermal unit. In 
other words, the steamship owner buys and pays for heat 
units, in place of so many hundreds or thousands of tons 
of coal—which latter is an ambiguous term, covering a 
very much larger amount of non-combustible matter, like 
moisture, shale, and dirt, than the average purchaser 
realises. 

The following more detailed description of this method 
of selection and control is based upon information which 
the writer has obtained from various sources during the 
past three years, and it may interest readers to know that 
the system is already being applied to fuel contracts in 
the North of England, in Germany, and in America. 

I. Description of the tests required—The heat 
liberated by the combustion of one pound of fuel can be 
accurately determined by a laboratory apparatus known 
as ‘a calorimeter,” in which the coal is completely burnt 
to CO, and H.0, and the heat liberated absorbed by the 
surrounding water. The result of this test can be 
expressed in the scientific units—used for measuring heat 
—known as the “ British thermal unit,” which represents 
the heat required to raise 1]b. of water 1deg. Fah. The 
sample of fuel used for the laboratory determination of 
its heat value is always dried ; and therefore a calculation 
is necessary to find the heat value of the same fuel when 
charged into the boiler furnaces in its undried state. 

In order to make the deductions due to the presence of 
this moisture, it is necessary to know the percentage of 
moisture in the fuel sample as delivered into the ship’s 
bunkers, and for this purpose a small weighed quantity of 
the representative sample of the fuel is dried for two hours 
at 230deg. Fah., at which temperature all the natural 
moisture of the fuel is expelled. 

Finally, since the ash contents have a direct influence 
upon the amount of unburned fuel which passes away 
with the ashes and cinders from the boiler furnace—the 
higher the percentage of ash the higher being the pro- 
portion of unburned coal—it is necessary to make a 
laboratory determination of the ash contents of the fuel 
before calculating the net heating value of the same. 

The ash determination is made by heating carefully a 
weighed portion of the dry fuel sample in an open 
porcelain dish over a Brunner burner until all the volatile 
gases are drawn off, and all the solid carbon has been 
burned to CO,. The residue is then weighed, and is 
expressed as a percentage of the dry fuel. 

With the laboratory figures for these three tests before 
the operator, the calorific or heat value in British thermal 
units (B.Th.U.), and the moisture and ash expressed as per- 
centages, he can then proceed to calculate the net value 
of the fuel to the consumer. 

II. Calculation of the net value of the fuel—The net 
value of the fuel from the purchaser’s point of view is 
represented by the British thermal units which can be 
purchased for one penny. This value is obtained from 
the above data in the following way :— 

The British thermal units per lb. of dry coal is 
diminished by the number of B.Th.U. corresponding to 
the moisture, since, if the fuel contains 5 per cent. of 
moisture, there can only be 95 lb. of dry fuel in every 
100 lb. of fuel as delivered. The figure obtained after 
making this deduction represents the B.Th.U. in 1 lb. of 
the wet fuel, and this is multiplied by 2240 to give the 
B.Th.U. in 1 ton of the fuel, as delivered in the ship’s 
bunkers. Having obtained in this way the total B.Th.U. 
contained in 1 ton of the fuel as delivered, it is only 
necessary to divide this figure by the price of the coal, 
expressed as pence, in order to obtain the net B.Th.U. 
per penny of coal. Before doing, this, however, the price 
per ton as delivered in the bunkers is increased by an 
amount in pence equal to one-fourth of the ash per- 
centage, in order to compensate for the decreased burning 
efficiency of the coal due to this cause, as already 
explained, 





f The following formula is the algebraic expression of 
the above calculation :— 
{He _ (H¢ x M)! x 2240 
Oper L — Be ait 
P+ Zz 
C g = contract guarantee, or heat units for one penny. 
H¢ = heat units found in dry coal. 


M = percentage of moisture in decimals. 
A = percentage of ash, in pence. 
P = contract price per ton, in pence. 


As a practical illustration of the above method of 
calculating the net value of the fuel, the following example 
may be taken :— 


Test results :— 


Moisture ... 4.95 per cent. | 

Ash ... ... ... 11.65 per cent. -on dry coal. 
Calorimeter test 13,329 B.Th.U. ) 

Contract price... 8s. 8d. per ton 


' 13,829 — (13,329 x 0495) x 2240 


104 + 11.65 
4 
(13.329 — 659) x 2240 
neo 7 
(12,670 x 2240) 
106.91 

28,380,800 
106.91 
265,488 B.Tb. Units. 


The net value, as delivered, is therefore 265,488 British 
thermal units, and this figure represents the B.Th.U. 
which are actually obtained for each penny expended on 
the fuel. ; 

III. The methods of using the net value of the fuel : 
(a) As a means of comparison.—Since the figure obtained 
as described above takes into account four variable 
factors relating to the valuation of fuel, it furnishes the 
best basis for comparing coals from different sources. 
By the use of this method of valuation all costs are reduced 
to a common basis of comparison, and it is quite easy to 
select the coal which is really the cheapest, 2.c., contains 
most heat units per penny of cost. 

The following series of tests taken from one of the cir- 
culars issued by the Fuel Engineering Company, of 
Chicago, shows the practical application and value of this 
method of comparison :— 





Net value = 








a x | gi 4 Net 
Kind of coal. moe Bi< Dry Price B.Th.U. 
(Screenings ) 3= [2 |e B. Th. U. ‘| for one 
@ &| 3 4 | cent. 
a oo ome cons Cele 
ead Ped | dols. 
centicent 
Carterville ... (A) | 14 | 16) 12103 | 1.65 | 120,330 
(A) | 14) | 
Pana (B) | 13} 19 | 11,296 | 1.40) 131,406 
Sprongfield ... (C) | 11 | 20 11,346 | 1.35 . 139,282 
Decatur 23 10,863 | 1.30/ 135,115 


(D) | 12 | 2: 

If the price only had been taken into consideration, the 
coal marked (D) would have been selected, while if the 
heat value alone had been considered, the coal marked 
(A) would have been chosen. The last column of the 
table, however, giving the B.Th.U. obtained for each cent 
expended shows that the coal marked (C) yielded the 
greatest number of heat units per unit of cost, and was, 
therefore, the cheapest and best. This table is incidentally 
of interest, since it shows the higher moisture and ash 
eo of American coals as compared with British 
coals, 

(b) As a basis for the fuel contract.—The fuel contract 
making use of the test for the net value of the fuel is 
so worded that the company or middleman from whom 
the fuel is purchased agrees to deliver coal that has given 
certain specified test results—which are included in the 
contract—at a certain price per ton delivered in the bun- 
kers. The net B.Th.U. for 1d. is afterwards worked 
out from these figures, by the method described above, 
and is included in the contract as the “ contract guaran- 
tee.” Should fuel showing a larger or smaller number of 
B.Th.U.’s per penny of cost be actually delivered, the price 
to be paid for the fuel rises or falls in a corresponding 
degree, the principle of the contract being that 1d. is to 
purchase always the number of heat units specified in 
the “ contract guarantee.” 

In this way the price paid for the fuel varies in an 
absolutely fair way with the quality of the coal delivered. 
Both the seller and the buyer are protected from those 
pecuniary losses due to variations or irregularities in the 
fuel, over which they may have no control whatever, but 
which, under tie existing system of purchase, occur 
frequently, and lead to much friction and unpleasantness. 

The delivered value of the fuel is obtained by taking a 
large number of samples during the delivery of the same, 
and by having each of these—or two very carefully pre- 
pared average samples—tested for moisture, ash, and 
calorific value in the manner already described. The 
delivered value D v of the fuel, for each test result, is then 
calculated by aid of the formula given below, and the 
average of the delivered values gives the price which 
must be paid for the fuel as shipped. 

‘Ha _ (He x M)! x 2240 


Dv =! A 


Cg 4 

The following table, taken from the circular of the 
Chicago company already quoted, illustrates the operation 
of a heat value scale. The contract was for a period of 
thirty days, during which the consumer received two truck 








loads a day, each truck being sampled, and a composite 
analysis made of these samples once each week :— 





‘ Delivered 

Moisture. Dry ash. t 
Per cent. Per cent. Dey B.Th.U. — 7 
First week ... 11-5 23 10,863 1-265 
Second week ., 12-0 24 10,705 1-232 
Third week ... 12-6 22... 11,022 1-273 
Fourth week 11-1 19-5... 11,410 1-359 
4)5-129 
Settling price for the month 1-282 


During the first two weeks, in the illustration shown 
above the contractor was unable to deliver coal of con- 
tract grade owing to his mines being shut down, but the 
loss was sustained by him and not by the customer. At 
the middle of the second week he began delivering con- 
tract coal, which at once operated to increase his price. 








JOINT CONFERENCE OF INSTITUTIONS OF 
ENGINEERS AND SHIPBUILDERS. 
No. II.* 

WHEN the Conference resumed its sittings on August 5th, 
Mr. Summers Hunter, the President of the North-East 
Coast Institution, occupied the chair. 

The discussion was resumed on the paper dealing with 
the trials and service performances of the Otaki. 

Professor Weighton said that his personal opinion of 
the paper would no doubt be endorsed by all members of 
both Institutions. The paper at last gave what most 
of those interested in the economics of ship propulsion 
had been in search of for some time past, namely, reliable 
data from actual practice—data which could, he believed, 
be accepted with a very considerable amount of confidence. 
It was shown that the propulsive efficiency of the ship 
when propelled by the new combination of machinery fell 
off from 2} to 3 per cent., and in the absence of that 
definite information some of those interested in the com- 
bined system had been inclined to put the falling off'in 
propulsive efficiency much higher than those figures. 
Diagram 15 in the paper showed that for any given speed 
the Otaki was consuming more horse-power than the 
sister ship, and therefore, if the economy of the system 
were read in terms of horse-power only, the Otaki would 
be inferior to the vessel fitted with reciprocating engines. 
That feature arose entirely from the falling off in the 
efficiency of propulsion, but Diagram 14 completely 
explained how it was that notwithstanding that dis- 
advantage, which was inevitably associated with such 
a combination of machinery, the Otaki was still 
superior in. performance to her sister ship. That 
raised the whole difficulty of adequately expressing 
the performance from the point of view of economy 
in terms of any horse-power at all. It must be 
expressed in terms of coal consumed or steam consumed, 
and when that was done, in spite of the waste of power, 
there was a superiority revealed because the combination 
system, as might be expected, gave more horse-power 
per pound of steam. If the paper brought out nothing 
else than these facts, then the author would have ren- 
dered great service to those engaged in the solution of 
problems relating to ship propulsion. That was the 
essential point of the paper; the condensing apparatus 
was not the point at all, but he was bound to refer to that 
subject after the speech made by Mr. Weir the previous 
day. Unless the matter were closely looked into, some 
of the observations made by Mr. Weir might be very mis- 
leading, and he felt compelled, in the interests of scien- 
tific accuracy and validity of comparison, to refer briefly 
to the subject. Mr. Weir compared two condensers which 
differed entirely in the conditions under which they 
worked. His basis of comparison was heat units trans- 
mitted per square foot per unit time for each degree 
difference of temperature. Every one who had experi- 
mented on the condensation of steam knew that unless 
careful allowance was made for the conditions under 
which the condensers worked, comparisons were abso- 
lutely valueless, if not positively misleading. Comparative 
figures, in his experience at any rate, largely depended for 
their value upon several factors, almost all of which were 
entirely independent of the design of the condenser 
in any shape or form. The performance of con- 
densers was not capable of being compared on any- 
thing like the simple terms suggested by Mr. Weir. 
Reference had been made by one speaker to the combina- 
tion system as something transitional in character, but 
although transitional in one sense, that must not be taken 
to mean that it was not a distinct step towards further 
improvement. The experience gained with the Otaki 
showed that a decided step in advance had been taken. 
For what had been achieved the shipbuilding industry 
was indebted to Mr. Parsons, and to the courage and 
enterprise of both the owners and builders of the Otaki. 

Mr. D. B. Morison asked Mr. Weir whether he would 
present to the Scottish Institution a paper on condensing 
plants, so that the whole of the questions raised regarding 
the performance of condensers could be fully discussed. 
If Mr. Weir could not produce such a paper, then he— 
Mr. Morison—was prepared to do so. 

Mr. R. M. Neilson said that in the paper the superiority 
of the Otaki over the Orari was given as 17 and as 20. 
The former was the figure of commercial importance. A 
reciprocating-engined boat to be of equal commercial 
economy would have to run on 13.7 1b. of steam per 
indicated horse-power. It meant that with the com- 
bination system a boat could be propelled at about 14 or 
15 knots with 17 per cent. less coal than a fairly economical 
boat propelled by reciprocating engines. From the com- 
mercial point of view it did not matter what was the 
horse-power or propulsive efficiency in the two cases ; 
the point of commercial importance was the coal con- 
sumption. Equal economy could, however, be obtained 
in other ways, notably by the adoption of the turbo- 
electric drive. The economy thus realised would, he 
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anticipated, be practically the same as that obtained in 
the Otaki. Or an equal, if not a better, economy could 
be obtained by the retention of the ordinary reciprocating 
drive and the employment of superheaters. His view 
was that for cargo boats the turbo-electric drive was 
inferior to the combination of reciprocating engines and 
turbines, partly because on such ships it would be diffi- 
cult to obtain engineers properly to look after the 
machinery, and partly because the initial cost would 
be much higher. He noted that in the Otaki 
installation the initial pressure in the turbine was 
only 4.5lb. absolute, and a high efficiency could 
not be expected under these conditions. It was pointed 
out by the author that at full power the work done by the 
turbine was about one-third, while at low speeds the 
turbine was doing only a small proportion of the work. 
This suggested that it would have been better if the 
reciprocating engines had been made smaller and more 
work thrown on the turbines when steaming at 12 knots, 
with a possibility of greater economy at that speed. The 
propulsive coefficient might have been less, but the 
efficiency of the turbine, and probably also the mechanical 
efficiency of the reciprocating engines, would have been 
greater at the working speed of the ship, 12 knots. 
From particulars given in the paper, it would appear that 
at full power the effective efficiency of the turbine, or 
ratio of the brake horse-power to the available energy in 
the steam, was about 56 per cent. In view of the 
desirability of keeping down the size and weight of the 
condenser plant, this forming a considerable proportion 
of the total weight of machinery, it would be interesting 
to know what vacuum could be obtained at full power 
with a sea temperature of 80 deg. or even 75 deg. At full 
power the cooling surface would represent about one square 
foot per indicated horse-power. He would like to be 
informed how many square feet of cooling surface would 
be required with a condensing plant like that of the 
Otaki to obtain 28in. vacuum with a sea temperature of 
75 deg. or 80deg. With regard to Mr. Weir's criticism, 
it was extremely diflicult to compare condénser perform- 
ances satisfactorily unless the conditions were exactly 
similar, the behaviour of the condenser being influenced 
by too many factors. To refer to only one point, it was 
obvious that the air leakage conditions were very different 
in a boat with a reciprocating turbine combination of 
machinery to those obtaining in a ship propelled by tur- 
bines alone. 

Mr. A. F. White said that, judging by the growing 
application of the turbine, it might be imagined that the 
reciprocating engine was becoming obsolete. The 
multiple-expansion engine, save for an advance in size, 
had remained practically unaltered for the past fifteen 
years, and, as far as economy of operation was concerned, 
the engine of to.day was not more economical than those 
of fifteen years ago. At the same time, many engineers 
were of opinion that the multiple-expansion engine had 
not yet reached its highest form of development. The 
combination system sppeared to be a move in the right 
direction, but it was evident that for ships of different 
types and speeds different means of propulsion should be 
employed. For that reason he urged the’ claims of the 
reciprocating engine, and that attempts should be made 
to improve its economy for ship propulsion. In this 
connection insufficient attention had been paid to the 
employment of superheated steam. The shipowner did 
not appear to be aware that an economy of at least 
10 per cent., and of as much as 16 per cent., might be 
obtained from the use of superheated steam, or he would 
insist on his engineers making use of it. Not only 
would it improve the efficiency of the reciprocating 
engine, but it could also be applied to the combined 
system with, he believed, satisfactory results. 

Mr. R. J. Walker said that Messrs. Denny had been 
closely asscciated with Mr. Parsons in the application of 
the turbine to the mercantile marine, and the special 
facilities which the company possessed at Dumbarton for 
obtaining scientific data rendered the results published in 
the paper of particular value. The figures put forward 
were calculated to remove certain doubts which existed 
as to the practical advantages to be gained in the economy 
in coal consumption to be obtained by the combined 
system. Whilst all engineers admitted that theoretically 
a greater efficiency could be obtained by utilising the 
exhaust steam of a reciprocating engine in a low-pressure 
turbine than in the case of a good quadruple engine, there 
were many very doubtful as to the practical utilisation of 
this increased steam efficiency. The reduced efficiency 
of the screw, of the shaft on which the turbine was placed, 
the loss of efficiency due to wetness of the steam entering 
the low-pressure turbine, the difference in thermal units 
expended to obtain the higher vacua essential to the 
turbine end of the combination as compared with that 
required with reciprocating engines; these and other 
points had been put forward as factors requiring con- 
sideration in estimating the probable ultimate gain. 
Notwithstanding that these questions had been raised, 
the author had tabulated his facts in a manner which 
showed the actual difference in efficiency between the Otaki 
and her sister ship. The increased gain at full power on 
the basis of given speed was 17 per cent. in favour of 
the Otaki. It was unfortunate that in service the Otaki 
had run below her designed sea speed on her first round 
voyage. The speed of 11 knots represented about half 
power, and a turbine designed for a pressure of 9 lb. 
to 10]b. absolute, did not work under the most favour- 
able conditions when running at half-pressure. A gain 
of 8 per cent. under adverse conditions was well worth 
having, and there would be a greater gain, as the author 
had shown, when the vessel was run at her designed sea 
speed. This was indicated by the experience of the 
second voyage of the Otaki. He might refer to experi- 
ments carried out by the Parsons Marine Steam Turbine 
Company in the yacht Emerald. The object was to see 
if in the combined system a greater economy could be 
obtained at cruising speeds, and to ascertain the possi- 
bilities in the way of reduced coal consumption Exten- 
sive trials were carried out at the end of last year. The 





shaft horse-power developed by the low-pressure. tur- 
bines at various initial pressures were as follows :—With 
11.61b. absolute pressure and 27.4in. vacuum, the low- 
pressure turbines developed 30 per cent. of the total 
power, the total power being the indicated horse-power 
of the reciprocating engine plus the shaft horse-power 
of the turbines ; with 10.6 lb. absolute pressure and 27. 4in. 
vacuum the low-pressure turbines developed 28 per cent. 
of the total power; with 7lb. pressure absolute, and 
27.7in. vacuum, the low-pressure turbines developed 
21 per cent. of the total power. 

The author, in briefly replying on the discussion, said 
that there appeared to be little doubt that superheating 
could be ie mse with the combined system with some 
additional economy. The condenser results had been 
referred to by several speakers, and he would point out 
that those obtained on service were only sea-going obser- 
vations, and made no pretension to scientific accuracy. 
With regard to the last diagram in the paper, it showed 
not only the difference due to propulsive efticiency, but 
the effects of the difference in length between the two 
ships and the difference in the shapes of the stern. He 
bad no doubt that considerable improvements might be 
made in the design of ships following the Otaki on the 
combined system. With regard to the proper proportion 
of eed to put into the centre screw, that was rather a 
wide question, and he was not at the present time pre- 
pared to deal with it in detail. 

A cordial vote of thanks was accorded to the author for 
bringing the paper before the meeting. 

Dr. G. B. Hunter then read the paper, of which he and 
Mr. E. W. De Rusett are the joint authors, on “Sixty 
Years of Merchant Shipbuilding on the North-East 
Coast.” The following is an abstract of this paper:— 

To begin with, some interesting particulars of the early 
days of the shipbuilding industry on the North-East Coast 
were given. Tracing the growth of shipbuilding from the 
time of the large East Indiaman of the end of the 
18th century to the “composite” vessels of the sixties, 
the authors stated that the district in question had 
always Leen noted for the production and helped largely 
in the development of whatever class of vessel was for the 
time being regarded as constituting the most up-to-date 
practice. The first iron vessel constructed in the district 
was the steamer Prince Albert, built in 1842 for passenger 
service on the Thames, and from that date onwards the 
North-East Coast shipbuilders took a large share in the 
development of the new method of construction. In the 
earlier days, it was stated, the Clyde builders were much 
engaged on fast vessels for mail and passenger service, 
while the North-East Coast became noted for cargo- 
carrying vessels. Since 1883, however, the relative 
positions have become entirely changed, the latter having 
taken to the construction of fast and intermediate 
steamers of the highest class, while the former have 
turned their attention to cargo steamers. The lecturers 
claimed that the Terror, built by Palmer's in 1856, was 
the first iron vessel designed for war purposes, and stated 
that since then the district has given several new types 
of vessels to the world, among these being the class of 
“tramp” steamers known as “sixty-fourthers,” well- 
deckers, self-trimming colliers, turret and trunk vessels, 
“side tank” steamers, and those built on the “ canti- 
lever” design. The development of oil-carrying steamers 
was also largely due to local enterprise, while it was 
here that the turbine system of propulsion was first 
successfully applied. The paper concluded with some 
statistics regarding the total tonnage returns of the North- 
East Coast and the output of the United Kingdom and 
abroad. Dividing the time from 1859 to 1908 into periods 
of five years, the figures given for the percentage share of 
the district in the world’s shipbuilding are respectively 
16, 17, 30.4, 30.7, 47, 45.6, 51.7, 50, 51.5, and 51.7. 

There was no discussion on this paper, but Mr. C. P. 
Hogg formally moved, and Professor Weighton seconded, 
a vote of thanks to the authors. 

The paper by Professor J. H. Biles, “ Fifty Years of 
Warship Building on the Clyde,” was, in the absence of the 
author, taken as read. We give an abstract of it in the 
following :— 

Professor Biles began by giving some statistics regard- 
ing the displacement tonnage of war vessels built on the 
Clyde during the decennial periods from 1858 to 1908. As 
summarising the tables given in the appendix to the 
paper, he stated that during the ten years from 1858 to 
1868, 13 per cent. of the total tonnage built for the 
British Navy was constructed on the Clyde. For the 
following four corresponding periods this figure was 
23, 14, 19, and 26 respectively. He next discussed and 
gave statistics for the total weight and cost of hull and 
armour for the like periods, and reducing the figures to 
cost per ton showed that this had steadily increased 
during the fifty years in question, and that with one 
exception this figure was lower on the Clyde than that 
given by aggregating the vessels built elsewhere—the 
exception, which occurred in the period 1868-1878, 
amounting to no more than 1 per cent. Corresponding 
figures were given for machinery and cost per indicated 
horse-power. The author then passed on to describe 
briefly the outstanding features of the various vessels 
built on the Clyde, tracing the gradual evolution which 
has taken place, from the time of the Black Prince of 
1862, which, he said, was a type of the period of transition 
from wood to iron, to the completion of the Indomitable. 
In concluding, Professor Biles made some remarks on the 
Dreadnought type of warship, and showed that the 
dominating cause which has led to the production of 
large ships has been the fact that the cost of a ship per 
gun decreases rapidly with increase in the number carried. 

There was no discussion. 

This concluded the business part of the Conference. An 
interesting programme of visits to works, to which some 
reference was made last week, and which is further dealt 
with in what follows, had been arranged for the after- 
noons of August 4th and 5th. The social events included 
a — by the Lord Provost of Glasgow, a dance and 
4 smoking concert. A pleasure excursion on the Firth of 





Clyde took place on Friday, August 6th. The Conference 
has proved a conspicuous success, and a repetition of the 
joint meeting of the two leading shipbuilding institutions 
is promised. 


THE WORKS OF BABCOCK AND WILCOX, LIMITED. 


Amongst the works to which a visit was paid on 
Wednesday, August 4th, as mentioned briefly in Jast 
week’s issue, were those of the Babcock and Wilcox Com. 
pany, Limited, Renfrew. About eighty members were of 
the party conducted through the works, the following 
being brief references to the outstanding features of the 
several departments. In the machinery shops the highly 
special plants for machining the pressure parts of the 
Babcock water-tube boiler, such as headers, cross-boxes, 
handhole fittings, &c., formed the principal objects of 
interest. The machires here, specially designed for their 
several purposes, work at high rates of speed and feed. 
The tools engaged on crane work, also installed here, 
such as gear-cutting machines, grinding machines for 
shafts, and automatic and semi-automatic machines for 
the smaller parts, were noticed with interest, attention 
being drawn to the very elaborate arrangements made 
for ensuring accuracy and interchangeability. The drum 
shop was next visited, where boiler drums in all stages of 
construction were seen, and thence the visitors passed to 
the section shop. Here the boiler tubes are expanded 
mechanically into the headers by specially designed 
machines. 

The marine shop is entirely laid out for the manufac. 
ture of marine type boilers for our own and other navies, 
the mercantile marine, and for considerable numbers for 
electric light. In the crane shop a large number of 
different types of overhead and jib electric cranes were 
shown in course of construction. Interest was particu- 
larly evoked by a special electric over-head travelling 
crane with underhung jib, this being one of three on order 
for the Great Western Railway Company. In the 
structural shop were also seen parts of two transporters 
at present being constructed to the order of the Clyde 
Trustees for erection and use at their new Rothesay 
Dock at Clydebank. A recently erected shop at these 
works is that devoted to the manufacture of steam, 
exhaust, and water pipes. 

In the extensive foundry department hydraulic 
machine moulding is very largely used. As many as 
30,000 castings of one particular kind are turned out 
per week, and the total metal melted exceeds 400 tons 
weekly. The stoker and superheater shop in which the 
company’s mechanical chain-grate stokers, as well as 
coal conveyers, superheaters, galleries, &c., are manufac- 
tured, was next visited. Of chain-grate stukers alone the 
company produce about 20 per week. 

The boiler installation and the power-house generally 
formed a fitting and natural finish to the itinerary through 
the works. Here were Babcock and Wilcox boilers, both 
of marine and land type, fitted with mechanical chain- 
grate stokers and superheaters, a specially noteworthy 
feature being the latest type of stoker gear having a 
continuous drive, four different speeds being obtainable. 
An independently fired superheater and boiler in this 
department are kept entirely for experimental purposes. 
The visitors finally passed to the engine-house, where the 
numerous engines for power and light, hydraulic and air 
compressing plant, also a water cooler and de-oiling plant, 
were inspected. 

The alternative visits on the Thursday afternoon were 
organised to the works, in one case, of the Steel Company 
of Scotland ut Blochairn; the Parkhead works of Wm. 
Beardmore and Co., Limited, and the works of Sir Wm. 
Arrol and Co., Limited, Dalmainock. In another case 
the works visited were those of the Albion Motor Car 
Company, Limited, and of Yarrow and Co., Limited. At 
Scotstoun, in a third case, the dredger building works of 
Wm. Simons and Co., Limited, and of Lobnitz and Co., 
Limited, Renfrew. 


THE BLOCHAIRN WORKS OF THE STEEL COMPANY OF 
SCOTLAND. 

The Blochairn works of the Steel Company of Scotland 
have been undergoing considerable improvement in recent 
years in the way of new roofing, electrical overhead 
crane equipment, electrical charging plant. The produc- 
tive ingot capacity of the works exceeds 3000 tons per 
week. They make a speciality of the production of the 
highest class of structural steel—including high tensile, 
nickel, and nickel-chrome, «c.—in sheets and plates of 
all classes from the thinnest to the thickest in widths up 
to about 12ft. and in lengths to 50ft. There are five 
mills engaged in this work—two large reversing and three 
of the pull-over type. A universal-type cogging mill 
reduces the ingots to slab form suitable for the various 
mills, There is also a guide mill producing rivet and all 
classes of small sectional bars. An additional depart- 
ment of importance is that embracing the production of 
railway and tram tires of all classes and sizes, the plant 
equipment being very complete. The process by which 
the steel in the Blochairn works is made is entirely open- 
hearth acid, the melting plant consisting of 11 open- 
hearth furnaces, two of 20 tons capacity, four of 40 tons 
capacity, four of 50 tons capacity, and one just erected of 
60 tons capacity. : 

Entering the works from main office buildings, visitors 
first entered the melting department, where the new 
furnace of 60 tons capacity, just completed, was seen, as 
well as four other furnaces of 40 tons, and four of 50 tons 
capacity. In the tire shop next visited steel is supplied 
from two furnaces of 20 tons capacity. Behind this shop 
are two rows of circular gas producers equipped with a 
mechanical feed for the fuel. In the rolling mill depart- 
ment one of the first objects of attraction was the guide 
mill. This is a 10in. mill for rivet bars, small squares, 
angles, and other sections, driven by a geared compound 
condensing engine. All the coal-fired heating furnaces are 
equipped with overhead Babcock boilers, for utilising the 
waste heat from the furnaces. The sheet mill, for the 
heavier classes of sheets, next seen, is driven by a single- 
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cylinder condensing engine. Adjacent tothe heavy sheet 
mil) is the cogging mill, which is served by one gas-fired 
and two coal-fired soaking furnsces. The mill is 
of the universal type, having vert'cal rolls in place 
of the usual tilting gear. The guillotine is of the 
hydraulic-pressure type, and performs its work noise- 
lessly. The hydraulic engines are in adjoining houses. 
The slabs are conveyed to the larger mills by a bogie 
railway worked by chain. A sheet mill for the thinnest 
class of sheets came next under observation, and then the 
tire mill, which is of the single type. In this the tire is 
both roughed and finished, being lifted from the roughing 
to the finishing roll by means of a lifting table. Before 
reaching the mill the tire ingots pass through two pro- 
cesses under two 8-ton hammers. The first flattens and 
punches the ingot, while the other roughly forms the 
flange and lip of the tire. In the heavy plate rolling mill 
are two mills of note; a high ped pull-over mill 
and a clutch-reversing mill, both driven by a compound 
condensing engine. The next and largest mill was 


























Fig. 5—SMITH AND COVENTRY PLANING MACHINE AT THE WORKS OF SIR WILLIAM ARROL AND CO., 


for rolling the heaviest class of plates, up to about 12ft. in 


breadth, 50ft. in length, and of any required thickness. | 


It is driven by a pair of high-pressure reversing engines. 
The heating furnaces of this mill are of Siemen’s “ new 
form” type, with combined gas producers. The shearing 
floor is equipped with two shearing machines—one capable 
of shearing plates up to 2in. thick. An annealing 
furnace and levelling table were also features noticed 
here. The testing house adjoining the heavy plate 
department is provided 
machines—the one of 100 tons capacity, the other 50 tons, 
of the compound lever type, by Joshua Buckham and Co. 
In addition to the waste heat boilers on the heating fur- 
naces there are several blocks of boilers situated at various 
points in the works, adjoining two of which is the house 
containing the electric plant for power and lighting. This 
consists of two 250 horse-power sets, the fluctuations 
in power being controlled by a new installation of 
accumulator battery and booster. 


THE WORKS OF WM. BEARDMORE AND CO. 


The Parkhead Forge and Steel Works of William 
Beardmore and Co., which would require the better part 


In the engineering or machining department of the works, 
is constructed the machinery connected with the pneumatic 
sinking of foundation for piers, bridges, &c., including the 
air-compressors, reservoirs, locks, &c., as well as jacks 
and other hydraulic appliances for lowering the caisson 
into position, for the erection of steam, hydraulic, or 
electrical machinery for opening spans of bridges of the 
swing or rotating type, of the bascule system, and of the 
newer Scherzer roller-lifting design. There are also made 
in this engineering department all types of hydraulic 
riveters and presses, cranes, hoists, kc. Special machine 
tools, prime movers of various kinds, coal elevators and 
conveyors, and the Arrol-Foulis charging and discharging 
machinery, now so extensively adopted in gasworks. ‘gir 

A noteworthy new tool being laid down at the time of 
the visit was the 8ft. planing machine of Messrs. Smith 
and Coventry’s make, which should prove a highly service- 
able item in the working forces of the establishment. 
This machine, of which, by courtesy of the makers, we give 


of a whole day to do anything like justice to by interested 
visitors, was listed in the programme simply as “ an inci- 
dental” with the Blochairn visit. The inadequacy of this 
arrangement was, of course, soon made patent, and only 
a hurried and scattered visit by members resulted. These 
extensive works have frequently been dealt with in the 
columns of THE ENGINEER. 


THE WORKS OF SIR WILLIAM ARROL AND CO., LIMITED. 


The Dalmarnock Ironworks at various times have 
formed the subject of descriptions in the pages of Tux 
Encinger. Interest during ‘the present visit centred 
chiefly in the newer and very extensive fitting and struc- 
tural erection shops forming the eastern portion of the 
works. Here the long ranges of radial drills and operat- 
ing tables for girder formation, the long and heavy plate 
edge planing machines, the cold saws, and other machines 
usual in preparing structural steel work, were much 








with two tensile testing | 


| ment was the powerful hydraulic press, which deals at one 


admired, as well as the provision of overhead and radial 


post cranes for transporting and handling materials. in Fig. 15, a view of it as erected in_ their, works before 





<r Sia. Oe ened SS 





LIMITED 


Occupying a large area of the floor of the erecting bay of , dispatch is capable of admitting work up to 8ft. high and of 
these shops was ap impressive piece of work of special | planing 24ft.long. Itis driven bya 40 horse-power motor. 


interest to members of the North-East Coast Institution. THE ALBION MOTOR CAR COMPANY'S WORKS. 


This was the complete cantilever jib of the 150-ton 
electric cantilever crane which the Arrol Company are| Visitors proceeding west to Scotstoun and Renfrew 
preparing for erection at the works of the Wallsend Slip- | were in a short time at the Albion Motor Car Company’s 
way Company. Works. These are devoted to the building of both 
Other ponderous items under process of erection in this | pleasure and commercial motor vehicles. In pleasure 
vehicles the chief productions of the works are a 16 horse- 


section of the works were dock gates of the caisson type 
for the dock being constructed at Newport, South Wales. power two-cylinder and a 24-30 horse-power four-cylinder 
type of car. In commercial vehicles the works produce 


| Besides the Newport contract the firm has on hand dock 

| gates—but not of the caisson type—for the new dock | about half-a-dozen types ranging from 15 cwts. up to 

| being constructed at West Hartlepool; the foundation | 2 tons carrying capacity. The complete motor and 

| caissons for another important piece of engineering work | chassis, with all gear cases, mechanism, «c., are manu- 
factured in the works at Scotstoun, which give evidence, 


even in a hurried inspection, of having been arranged for 


| for the Tees district—namely, the transporter bridge 
about to be erected at Middlesbrough; and a huge pontoon 
economical and high-class production. The Company at 
| present employs about 350 men. 


| for the new dock work at Portsmouth, for which Messrs. 
| Morrison and Mason, Glasgow, are the IE " 
One of the specially devised tools manufactured in the | Sree eae 
| works which Sr vase Sentinels attention in this depart- THE WORKS OF YARROW AND CO., LIMITED. 
From the Albion Works the visitors proceeded on foot 
operation with plates 80ft. long and 6ft. wide, shaping them | to the fine new works of Yarrow and Co., Scotstoun West. 
In view of the comparatively recent and fully illustrated 





into the trough or buckle form by means of former dies. 
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description of the Yarrow Works given in Tax ENncineER | The new power-house, which will shortly be in operation, | for The Burmah Oil Company, Limited. This con. 
of November 15th, 1907, it is scarcely necessary here to | is part of this altered system, and included in it is a sub- | sists of three Weir patent tandem compound pumping 


give more than the briefest outline of the departments | 
and object of outstanding interest which came under | 
notice on the occasion of the visit. On the building | 
berth of the yard the visitors saw in the later stage of | 
construction three of the Brazilian destroyers of the ten | 
similar vessels for which the firm received the con- 
tract from the Brazilian Government about two years | 
ago. 


station connected with the Clyde Valley Electrical Power 
Company’s generating works on the north side of the 
Clyde, immediately opposite Simons and Co.’s works. 
From these works the firm is obtaining three-phase 
twenty-five-period alternating current. The feeders, at a 
pressure of 11,000 volts, cross under the bed of the river 
in duplicate for their ring main system. In the sub- 


| engines of the horizontal type, each pump capable of 
| delivering 8000 gallons of oil per hour through 34 miles 
of piping, against a pressure of 10001b. per square inch 
with a pressure of 120lb. per square inch in the steam 
| supply pipe at engine, and with the engines exhausting to 
| atmosphere. Each pumping engine, one of which we 
illustrate in Fig. 17, comprises a pump end 8in. diameter 





These vessels were illustrated and described | station in Simons’ yard there are installed two 500-kilo- | by 36in. stroke of the double-acting inside ram type, 


at length in Toe Enerneer as recently as June 25th last. | watt three-phase stepdown transformer units, reducing | driven directly by tandem compound steam cylinders 
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Fig. 16—BIRD’S-EYE VIEW OF THE WORKS OF YARROW AND CO., 


Another product of the Yarrow stocks brought under 
notice was the yacht Winchester, recently launched for 
an American owner. She-is somewhat of the torpedo 
type, 165ft. long by 15ft. 6in. beam, and of about 125 tons 
displacement. The speed expected is 26 knots. Her 
propulsive machinery will consist of turbine engines of 
about 2400 indicated horse-power, and two Yarrow boilers. 
Items in the engineering department nearing completion 
and partly sent away were engines and boilers for a large 
shallow draught steamer for the navigation of the Tigris 
and Euphrates. Yarrow and Co, Limited, have also just 
completed two small side-wheel shallow draught steamers 
for the Portuguese Government, and they have_in“course 


the pressure from 11,000 to 400 volts. Besides the sub- 
station, with the plant above indicated, there has been 
installed in the new power-house an alternating-current 
switchboard, a direct-current switchboard, two motor 
generators, and one rotary converter, as well as two 
powerful Ingersoll-Rand air compressors, motor driven 
by belt for the pneumatic apparatus throughout the 
works. 


THE WORKS OF G. AND J. WEIR, LIMITED. 


Many members took advantage of the opportunity 
afforded on Thursday afternoon of visiting the works of 
Messrs. G. and J. Weir, Limited, ai Cathcart. Standardisa- 

















Fig. 17—WEIR’S OIL 


of construction a number of Yarrow boilers. An interest- 
ing bird’s-eye view of the works taken from a model is 
given in Fig. 16. 


THE WORKS OF WM. SIMONS AND CO., LIMITED, AND | 
OF LOBNITZ AND CO., LIMITED. 


With regard to these excellent works there is but little | 
to add to that which has already been published, and with | 
which our readers are familiar. As regards the first-named | 
firm’s works, reorganisation and extension have of late 
been proceeding, but only in minor departments, since 
our lengthy and fuily illustrated description in Tue | 
ENGINEER on February 16th, 1906. One noteworthy | 
direction, however, in which alterations have been pro- 
ceeding recently, is concerned with the introduction of | 


PUMPING ENGINE 


tion, as is well known to engineers, is one of the strong 
points of this firm’s specialities, and many of the tools 


have been specially designed and constructed to perform | 


automatically, and with the minimum of attention from 
the machineman, the many varied operations in their 
products. The excellent shop systems, and the cleanli 
ness and orderliness everywhere observable in the well- 
lighted bays of the various departments, were the subject 
of special remark by the members. In addition to a 
large number of installations in hand for the mercantile 
marine and for land power stations, opportunities 
were given to observe, in all stages of progress, 
distilling machinery, feed pumps, oil fuel pumps, 


| forced lubrication pumps, “dual” air-pumps, «c., at 


present under construction for H.M.S. Indefatigable 


LIMITED 


22in. and 38in. diameter respectively by 36in. stroke 
When pumping 8000 gallons per hour the speed of the 
pumps will be 14} double strokes per minute. 








MACHINERY OF THE ITALIAN BATTLESHIP 
NAPOLI. 


On April 3rd the Italian battleship Napoli started her 
official trials in the Bay of Naples. The Napoli is the 
third of the four ships of the Vittorio Emanuele class, 
the first of which was the Regina Elena, of which a 
description is to be found in Tue Enainerer of Janu- 
ary 10th, 1908. The propelling machinery of the Napoli 
was built by the Soc. Anonima Officine Meccaniche 
(gid Miani, Silvestri and C.-A. Grondona, Comi « Co.), 
at their Naples works, which used previously to belong to 
the firm of Hawthorn-Guppy, well known as having con- 
structed the propelling machinery for a good many war- 
ships for the Italian and Argentine navies. 

The two main engines are triple expansion, have four 
cylinders of the vertical inverted type, balanced to the 
Yarrow, Schlick, and Tweedy system, and are placed in 
two separate compartments, divided from each other by 
a central bulkhead. They were designed to develop 
19,000 indicated horse-power at 125 revolutions per 
minute, with a boiler pressure of 210 lb. per square inch. 

The diameters of the high-pressure intermediate, and 
of each of the two low-pressure cylinders are, respec- 
tively, 0.990 m.—say, 39in.—1.620 m.—say. 63}in.—and 
1.880 m.—say, 74in. The stroke is 1.170 m.—say, 46in. 
All the cylinders have steam jackets. The high-pressure 
cylinder liner is of wrought steel, those of the other 
cylinders being of cast steel. The high-pressure and in- 
termediate-pressure cylinders have piston valves, while 
the low-pressure cylinders have double ported slide valves 
with compensators at the back. Balance cylinders of 
the Joy type are fitted both to the piston and to the slide 
valves. The valve gear is of the usual Stephenson link 
motion type. The reversing engines are of the all-round 
type. The pistons, cylinders, and steam chest covers, 
bed plates, and columns are of cast steel, the pillars being of 
wrought steel. 

The crank shafts are of steel, and hollow. Each is 
composed of two parts, and there are two cranks on each 
part. Each crank shaft has six main bearings of 4.390 m. 
—say, 14.4ft.—total length. The outside and inside dia- 
meters of the crank shafts in the bearings are respectively 
0.465 m.—say, 18.3in.—and 0.220 m.—say, 11.0in. 
The diameter of crank pins are 0.480 m.—say, 16.9in.— 

| and their length 0.560 m.—say,22in. The turning wheel 
is fixed on the coupling at the centre of the engine. The 
diameters of the thrust shafts and intermediate shafts are 
0.440 m.—say, 17.3in. outside—and 0.220 m.—say, 
8.66in.—inside. Each thrust-shaft has ten collars with a 
thrust surface of 1.5553 square metres. The screw- 
| shafts have a diameter of 0.465 m.—say, 18.3in.—and 
|a length of 22.332 m.—say, 73ft.3in. The propellers 
| are of bronze, with three blades each. Their diameter is 
5.175 m.—say, 17ft.; mean pitch 6.2 m.—say, 20ft. 4in. 
—and the developed surface 8.72 square metres. 

There are four main condensers, two for each engine- 
| room, with a total cooling surface of 2000 square metres. 
| In each engine-room the circulating water is supplied by 
| two centrifugal pumps driven by compound engines. 

Each pump is capable of delivering the circulating water 


electric power plant, and that not only as regards dis-| and Neptune, the five City class cruisers, and the | to each of the two condensers independently or to both 
pensing entirely with the use of steam plant but with the | sixteen torpedo boat destroyers of the 1908-9 Naval | of them, and to draw from the bilges 1000 tons of water 


generation of electrical energy on the premiser, and taking 


Programme. 


An installation which attracted special | 


per hour. There are in each engine-room also two twin 


current from an Electrical Supply Company’s mains. attention was an oil-pumping plant just completed! air pumps of the Weir type. There is alsoin each engine. 
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room an auxiliary condenser of 110 square metres cooling {| consumption was not to be measured, but the powers 
surface with independent air andcirculating pumps. The | were to be varied as required from minimum to maximum, 
revolution counters are of the Molinari type. The follow- | and the maximum power was to be sustained for at least 
ing other auxiliary engines and apparatus are also placed | half an hour with an air pressure not exceeding 20mm. 
in the engine-rooms:—Two Weir evaporators complete| The results obtained during these three trials were 
with pumps, each capable of supplying 40 tons of fresh | most satisfactory, as will be seen from the table given 
water during twenty-four hours; two independent bilge | below. 
and fire pumps of Weir type; four main Weir hotwell The speed’of ship measured during the maximum 
pumps ; four Harris filters ; two auxiliary hotwell pumps; | power trial was about 22°5 knots. 
four Sirocco fans driven by compound engines of Furse type. In a two-page supplement given in this issue we are 
There are twenty-two Babcock and Wilcox boilers | enabled to reproduce drawings of the fine engines fitted in 
arranged in three compartments situated forward of the | this vessel, and herewith and on page 192 are reproduced 
engine-rooms. The aft andcentral compartments contain | two perspective views of them. 
each eight boilers of seventeen elements, and the forward We may add that the Napoli has a displacement of 
compartment contains six boilers of twenty elements. 12,425 tons; that she is 4354ft. long, and has a beam of 
The total heating surface is 5270 square metres, and the | 73}ft., and a draught of 27}ft. She was built at Castella- 
total grate surface 152 square metres. There are three | mare, and was launchedin 1905. Her belt armour varies 
funnels having a total area of 21.50 square metres. The | from in. to 4in. thick, her deck plating is 2in. thick, and 
height of the funnels above the grate bars is 29 m.| the thickness of the side armour above the belt, of the 
Two Weir feed pumps are placed in each boiler compart- | bulkhead, and of the armour of the heavy guns is, in each 
ment, each being capable of supplying the water necessary | case, Sin. thick, the armour of the secondary guns being 


Coal consumption gr. 


sili Mean I.H P. Air pressure in mm. per I.H.P. per hour. 

Official trials, Date. - hoawe ee eae Sa 

contract, | developed. | contract. | “tually. contract, | setually. 
ith power 3rd April, 1909 ... 10 1,900 1,956 -- 1000 974 
Full power 4th May, 1909 14 19,000 19,705 10 10 900 645 
24-hour trial .. 18 + 6 15,200 15,706 - —_ 825 804 


22nd-23rd May, 1909... 
during | 18 hours 


for all the boilers in its compartment. Forced draught of | 6in. thick. She carries two 12in., twelve 8in., twelve 3in., 
the closed stokehold system is obtained by means of | and twelve 1.8in. guns, and is provided with two sub- 
twelve fans driven by F'urse compound engines. There | merged torpedo tubes. Her ordinary bunker capacity is 
are besides six “See” ejectors with three duplex pumps | 1000 tons, and the maximum capacity 2000 tons. 

for expelling the ashes, and six electrical ash hoists. The | 

















main and auxiliary steam pipes are of solid drawn steel. | 

As stated, the official sea trials took place in the bay | 
of Naples during the months of April and May last. | 
Three trials were prescribed by contract: One at one- | 
tenth power, say, 1900 indicated horse power of 10 hours 
duration ; coal consumption not to exceed 1000 grammes 
per indicated horse-power per hour; a second trial at 
forced draught with air pressure not exceeding 10 mm.; 
the indicated horse-power to be not less than 19,000 as a 
mean; duration one hour and a half; coal consumption 
not to exceed 900 grammes per indicated horse-power per 
hour ; a third trial of 24 hours’ duration to be divided off 
into two periods; during the first period of 18 hours’ 
duration, at natural draught, the indicated horse-power 
to be not less than 15,200 mean, and coal consumption 
not to exceed 825 grammes per indicated horse-power per 
hour, During the second period of six hours the coal 








Roya NAVAL CoLLEGE, DARTMOUTH.—The following is the 
result of the August passing out examination, Part I., of the naval 
cadets at the Royal Naval College, Dartmouth. The names are in 
the order of merit:—W. E. Parry, M. C. Platt, G. C. Lang, R. H. 
Allen, E 8S. R. Butlin, E. W. Hadingham, G. Curteis, J. C. Col- 
viJl, E. R. W. James, R. H. P. Laugharne, M. Faulkner, D. C. §. 
Evill, J. Hackett, Hon. D. C. Maxwell, C. V. Jack, C. A. W. Muir, 
S. W. Davis, R. 8. Benson, D. R Miller, W. Borrowes, L. G. 


Addington, P. J. Mack, E. F. Fanning, J. F. Bowyer, A. H. J. | 


Stokes, J. H. Mitchell, K. M. G. Campbell, H. Hickling, E. L. 
Rack-Keene, W. N. Gardiner, L. G. G. Grover, E. J. H. Sheppard, 
J. H. Sword, H. C. Bovell, J. T. Upton, D. H. Pasmore, W. N. 


Kingdon, L. E. H. Maund, N. H. Beaver, C. de N. Lucas, J. F. R. | 
Chanter, A. E. M. Cunninghame-Grahame, I. S. Jefferson, D. W. 
Ryder, B. B. C. E. Jameson, N. L_ Veresmith, V. H. P. Molteno, 
E. H. T. Hubbard, G. A. M. Wilshire, J. W. M. Standring, 
A. Bakewell, B. S. Bickmore, A. H. S. Casswell, D. N. C Tufnell, 
EK. D. a H. E. Heaton, J. D. A. Musters, P. E. Fell, J. R. 
Poland. 











SIMPLE v. COMPOUND: A FOOTPLATE 
EXPERIENCE.* 
By a FIREMAN. 


THERE is no doubt that the correspondence which has 
gone on for some time in THE ENGINEER on the present 
controversy between simple and compound locomotives 
has aroused great interest; many of us have sought for 
some definite conclusion either one way or the other, but 
have looked in vain. However, this is not to be wondered 
at when we consider the numerous factors which deter- 
mine the comparative advantages of these two types of 
engines. Now, these different factors can be summed up 
in three words, namely, pounds, shillings, and pence ; 
that is to say, I mean that the comparative advantages 
of any class of engine, in reality, depend upon a matter 
of £s.d. 

The most important item in the working of trains is to 
get them along in booked time at the lowest possible cost. 
If one type of locomotive is found to be capable of hauling 
its load.for less money than another, by all means let that 
one be adopted ; but it must not be forgotten that besides 
running expenses—which include oil and coal consump- 
tion—first cost, upkeep, repairs, probable life, and every 
detail which must be put down to the account of the total 
expenses of the locomotive from the time it is built to 
the time it is scrapped have also to be taken into con- 
sideration. The maintenance of permanent way and 
wear of rails are items which, strictly speaking, should be 
considered; but it would be exceedingly difficult to set 
down an account against any individual class. of engine, 

| unless it were a particularly bad sinner in this respect. 
As an example, suppose one engine A burns less coal per 
| ton-mile than another B, but it is found that A is con- 
tinually in the shed for repairs, it is obvious that, if these 
repairs on the one hand cost more than the saving of coal . 
on the other, B is more suitable until A’s design is im- 
| proved to such an extent that its repairs compare favour- 
ably with B’s. Also if first cost is so high that it pro- 
hibits the adoption of a type that is known to be economi- 
| cal in running, then another type, cheaper in first cost, 
though not so economical in running, will have to be 
used. This was the case recently with the Italian State 
Railways, sixty superheaters being ordered instead of 
compounds being continued, as one correspondent pointed 
out.. It is said that one advantage of a four-cylinder 








* Concerning compound and simple locomotives much has been 
heard from everyone but the man on the footplate. The accom- 
panying article has been written at our request by a former Midland 
Railway pupil, who in the regular course of his training acted as 
fireman for several months. The work with which he deals was on 

| the regular non-stop fast runs. There is absolutely no room to 
dispute the entire accuracy of his figures, which simply repre- 
sent daily transactions. They show an indisputable and important 
| economy in favour of the compound engine as compared with the 
| simple. They refer to work done last year at a time when the 
| author had not the smallest idea that they would be published in 
| THE ENGINEER or any other journal, a circumstance which much 
| enhances their value, 
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superheater locomotive is that the high pressure neces- 
sary with compounds is avoided. This, again, reverts to 
a matter of comparative cost; the question in the case 
of the compound being whether the saving in the coal 
bill balances the probably decreased life of the boiler, fire- 
box, and stays due to high pressure. Another correspon- 
dent expressed the opinion that the success of the Mid- 
land compounds is due to their proportions rather than 
to the fact that they are compounds. [If this were true, 
it would be equivalent to saying that the failure of other 
compounds was due to improper proportions, and that the 
superiority of these compounds over simple engines is 
caused by the bad design of the latter. But I hope to 
prove that the success of these engines is not only on 
account of their being well proportioned, but also because 
they are compounds, by setting down a definite com- 
parison betweeen them and simples. 

From the description of the two locomotives given 
below, there is no reason to believe that the difference in 
expense of first cost, upkeep, repairs, and life, is important 
enough to be seriously considered, so that we may con- 
fidently say that “ running expenses ” are the main items, 
which practically means that the real comparison to be 
made is the coal bill. 

The point of view to be taken is that of the performance 
of the locomotives in the hands of the men on the foot- 
plate, who have every opportunity to observe their 
behaviour while at work on the road, and benefit to a great 
extent thereby. I have absolutely nothing to gain in the 
ultimate outcome of the combat between simple and com- 
pound, and no interest in cracking up either of their per- 
formances, but merely desire to state, without bias, true 
facts and definite convictions. I have taken special care 
to be extremely accurate; that is to say, when the 
slightest doubt existed in my mind on any detail, the 
opinions of those who were fully qualified to give them 
were consulted. This is mentioned because the 
value of what follows depends mainly upon the 
truth of one particular point, namely, the actual 
coal consumption, and if my readers will concede that 
what is here stated is true, I shall have no difficulty in 
convincing them that in one case, at any rate, the com- 
pound is undoubtedly superior to the simple engine. 

The leading dimensions and characteristics are as 
ollows :— 

Compounds, 

Cylinders— 


One inside H.P. 19in. diameter. 


Two outside L.P. ... 21in. ies 

Stroke Re 26in, e 
Yalves— 

Piston valve for H.P. cylinder. 

Slide valves for L.P. cylinders, 

Diameter of driving wheels ... 7ft. 


Boiler— 
Working pressure ... 
Belpaire fire-box 

Weight of engine, loaded... 


220 Ib. per sq. in. 


59 tons 18 cwt. 


Weight of tender ater 45 tons 18 cwt. 
Total weight engine and tender 105 tons 16 cwt, 
Heating surface— 
Fire-box ... 153 sq. ft. 
Tubes 1320 sq. ft. 
| pee ... ... 1473 sq. ft. 
Number of tubes ... ... 216 (lZin. external dia.) 
Grate area 28.4 sq. ft. 


The engine is a four-coupled bogie, outside cranks at 
90 deg., inside crank at 135 deg. to each of these. 
Simples. 


Cylinders (two inside) 19}in. diameter 


SRN aso akc” esk Ska 26in, 
Piston valves. 
Diameter of driving wheels 6ft. 9in. 


Boiler— 
Working pressure ... 
Belpaire fire-box 
Weight of engine, loaded.. 
Weight of tender ,, ... .. 
Total weight engine and tender 
Heating surface-- 


180 lb. per sq. in. 


54 tons 5 ewt. 
41 tons 13 ewt. 
95 tons 18 cwt, 


Fire-box ... 145 sq. ft. 

Tubes 1383 sq. ft. 
eee .»- ose 1628 eq. ft, 
Number of tubes ... 262 (1#in. external dia.) 
Grate area : + os 620 8q. ft. 


The engine is a four-coupled bogie. 

An identical run by these two types of engines hauling 
a similar tonnage is to be considered, and the details of 
the journey are not those of any special day, but an aver- 
age of many; for a fair comparison is not made when one 
particular performance is chosen, because the conditions 
may, on that occasion, be uncommonly favourable or 
otherwise, and include factors varying from day to day, 
such as good and bad steaming, quality of coal, and 
handling of the same by the fireman, different drivers, and 
weather. 

The train I deal with ran in the months of July, August, 
and September, from Leeds to London without a stop, 
and was worked by both the compounds and simples. 
The average weight behind the tender was 170 tons ‘the 
variation in weight being only a matter of two or three 
tons). Five tubs of coal were put on the tender of the 
compound, seven tubs on thesimple. Each tub contained 
10cwt. That is to say, 2tons 10cwt. on the compound, 
and 3 tons 10 cwt. on the simple. Other coal besides this 
was, of course, on the back of the tender; but as the new 
lot just about occupied the empty space previously filled 
by the coal used the day before, or last journey, the 
amount left over out of these stated weights at the end 
of the run was clearly distinguishable. The fuel used 
was good Yorkshire coal. The weight of coal in the fire- 
box used for steam raising was practically the same, say 
5 cwt., in each case, about sufficient to cover the bars, 
the difference in the grate areas of the two types being 
only 3.4 square feet. The starting fire was made from 
the fresh quantity put on, namely, the 50 cwt. and 70 cwt. 
respectively, the other coal on the back of the tender 
being out of easy reach. With the compound, the amount 
burnt on the journey of 196 miles was always within 
the 50 cwt. (not including that already in the box), and 
there was generally sufficient left for stcam raising; but 








to be on the right side, I will say only 3 cwt. was left. 
The fuel remaining in the box at the end of the run 
covered the bars to a depth of 2in. or 3in., but this 
quantity must count as being consumed. Thus, with 
5ewt. in the box for steam raising, 50cwt. put on the 
tender, and 3cwt. unburnt, we get a consumption of 
52 cwt. If anything, this figure is too large. With 
the simple there was always ample left for steam 
raising, but again to be well on the safe side, 
we will say that as much as 8cwt. was left unburnt, 
whilst the amount remaining in the box at the journey’s 
end was the same as in the compound; so that with the 
5 ewt. in the box to start with, 70 cwt. put on the tender, 
Scwt. unburnt, the amount consumed was 67cwt. It 
must be remembered that these figures are averages, for 
variations of lewt. or 2cwt. either way occurred on 
different occasions, due to the factors that have already 
been mentioned ; but the fact that they are averages by 
no means detracts from their value, but rather enhances 
it. Calculating now the coal consumption per mile, we 
get a result of 29.7 lb. pertrain mile and 0.107 lb. per ton- 
mile (including weight of engine and tender) in the case 
of the compound ; and 38.28 lb. per train mile and 0.144 lb. 
per ton-mile for the simple. The comparison is striking ! 

I will proceed to examine the details of a run. Some 
of these will be set down most clearly in tabulated form. 
The times passing each point are booked times, which 
the engines could and did maintain. It will, of course, 
be understood that signals, on certain runs, caused delays 
which interfered with these times being strictly kept, 
diminishing the average speed between individual places 
and between start and finish, but in no way altering that 
between the other points of the journey. 











x — Distance mo 
Time. between Baars we between 
each point. point. each point. 
minutes, miles, m.p-h. 
Leeds, depart ap 3-37 — oe _ 
Normanton, pass ..| 3-52 15 11 44 
Rotherham ns .. 4-19 27 23 51-1 
Eckington ae ..| 4°29 10 94 57 
Chesterfield a ..| 4°36 7 64 55-7 
Clay Cross « .| 4-41 5 4 418 
Codnor Park a | 4-55 14 9} 40-7 
Trent se ..| 5-9 14 123 54-6 
Leicester ” ..| 531 22 207 56-5 
Kettering ” ..| 6-0 29 27 55-8 
Wellingborough ,, ..| 6-8 8 7 52-5 
Bedford -. .-| 6-22 14 154 65-3 
Luton < ..| 6-43 21 195 55-7 
Kentish Town ,, | Tell 28 234 61-6 
St. Pancras, arrive... ..| 7-15 4 14 15-7 


From Leeds to St. Pancras— 
Distance, 196 miles. 
Total time, 3 h. 38 min. (218 min.). 
Average speed, 53.94 miles per hour. 
From Leeds to Kentish Town— 
Average speed, 54.5 miles per hour. 

The road between Leeds and Normanton is fairly level. 
Besides the fact of starting away from Leeds, there are 
slacks to 30 miles per hour over Altofts Junction, one 
mile from Normanton, and'to 15 miles per hour through 
Normanton Station, so that the speed between these two 
points was really far greater than that stated. From 
Normanton to Royston, 74 miles, there is a rising gradient 
of 1 in 360, from Royston to Cudworth, 24 miles, falling 
1 in 300, thence a gentle fall to Wath, six miles, and a 
gentle rise from Wath to Rotherham. There is a slack 
to 30 miles per hour over colliery workings at Round- 
wood, 2} miles from Rotherham, and one to 15 miles per 
hour over Masborough South Junction. From Rother. 
ham to Kilmarsh, 7} miles, is practically level, then there 
is a rise to Chesterfield of 1 in 308, and a slack to 20 miles 
per hour over Tapton Junction, a few hundred yards from 
Chesterfield ; then comes a rise of 1 in 327 to Clay Cross, 
and a slack over Clay Cross Junction to 20 miles per 
hour. From Clay Cross to Doe Hill, 3} miles, the road 
rises 1 in 160, so that the speed hardly exceeded 30 or 35 
miles per hour up the bank, giving the driver an oppertu- 
nity to do some oiling to the driving boxes and motion 
by walking round the platform with comparative safety, 
on account of the moderate speed. There is a slack to 
20 miles per hour over colliery workings, 1} miles from 
Clay Cross. From Doe Hill to Trent is all downhill, going 
with continual shutting of the regulator, owing to slacks 
over colliery workings; these are all slacks to 20 miles per 
hour, and are situated thus :—Approximate distances from 
Clay Cross: one at 5 miles, a second at 8 miles, a third 
at 9 miles, and a fourth at 12 miles; thence straight- 
forward, running to Trent, where there is a slack to 15 
miles per hour through the station. From Trent to 
Leicester there is a gradual rise, including gradients of 
24 miles 1 in 497, 5 miles of 1 in 508, 1 mile of 1 in 643, 
2 miles of 1 in 500, the remaining parts of the road 
between these being level. Water troughs are situated 
a short distance before Loughborough, and water is 
picked upthere. There is aslack to 15 miles per hourthrough 
Leicester. The restof the journey, a distance of 99 miles, 
is accomplished in very fine time. From Leicester 
to Kentish Town, a distance of 97} miles, the time a'lowed 
is 100 minutes; this gives an average speed of 58°5 
miles per hour, which will be acknowledged to be an 
excellent performance, especially when the stiff road is 
taken into consideration. From Leicester to within half 
a mile of Kibworth, 10 miles, there is a continual rise, 
with the exception of half a mile down 1 in 210 about 24 
miles from the latter. The gradients vary. They include 
short distances of a mile or so of 1 in 199 and 1 in 161, 
the remaining parts averaging about 1 in 350. From 
Kibworth there is a fall of about 1 in 150 for three miles, 
rising slightly to Market Harborough, through which there 
is a speed restriction of 40 miles per hour. From here to 
within half a mile of Desborough, 4} miles, a rise of 1 in 132 
nearly all the way, thence a fall for the next 13 miles to 
Wellingborough, excepting a short rise of half a mile, about 
three miles from Desborough. The gradients vary consider- 





ably. There are eight miles averaging about 1 in 135, the 
remaining five miles not being so steep. A mile past 
Wellingborough the Irchester bank is encountered, 4} miles 
of mostly 1 in 120 up, the speed falling to 35 or 40 miles 
per hour, and giving the driver another chance for oiling, 
The next 34 miles fall 1 in 119, thence, approximately, 
level to Oakley, 8 miles, where water is again picked 
up, and downhill to Bedford averaging 1 in 250. From 
Bedford to Leagrave there is a long climb of 17 miles of 
mostly 1 in 200, this heavy bank causing difficulty in 
keeping time if thereis an inclination to be any shortness of 
steam ; but this being absent the compounds and simples 
maintained a speed of over 50 miles per hour, though in 
the latter case there was much more noise about it. 
The last part of the journey, from Legrave to St. Pancras, 
is comparatively easy going, and although being rather 
of the nature of a switchback, with short, sharp, rising 
and falling gradients such as 1 in 163, 1 in 251, 1 in 140, 
1 in 167, the road gradually falls the whole way, and 
there is no difficulty experienced in maintaining the 
stated average speed of 61.6 miles per hour between 
Luton and Kentish Town. 

The above gives a comprehensive idea of the kind of 
road over which these trains ran, so a fair conception may 
be formed of the high speeds on certain parts of the 
journey, which were attained in order to balance the 
necessarily slower speeds up the banks, and so maintain 
the average between the said points. 

It is contended by some authorities that compounding 
can only be utilised with advantage with low speeds, the 
reason given being that at a high speed the steam must 
be expanded automatically and efficiently down to atmos. 
pheric pressure, no matter whether the gear is notched 
up correctly or otherwise, because a great deal of wire- 
drawing takes place, reducing the pressure and leaving 
very little steam to be used in the low-pressure cylinder, 
consequently no advantage could be gained by admitting 
this steam into that cylinder. However, I advance 
the following reasons from a practical point of view 
in support of the other side of the question, namely, that 
there can be, and is, advantage in compounding with high 
speeds :— 

(1) There is a most perceptible difference in the sound 
of the exhaust between the compound and simple. The 
former can hardly be heard when running 50 or 60 miles 
per hour, whilst the latter is noticeable to a much greater 
extent. This confirms the view that more work is 
obtained from the steam in the case of the compound, 
the pressure of the exhaust being lower than that of the 
simple, even though running at a high speed. 

(2) If the gear in a simple engine is let down two or 
three notches there is a palpable icine in the noise 
of the exhaust. The fireman, though not seeing his mate 
make the alteration, immediately perceives the change of 
the beat, and his eyes involuntarily turn to the reversing 
gear, seeking the cause, which proves that a slightly 
different cut-off, although the speed is high, certainly 
affects the exhaust pressure. 

(3) One driver who uses his engine more roughly than 
another—that is to say, does not notch her up as much 
as he should do—burns more coal on an express under 
similar conditions than the more economical man by 
reason of the greater quantity of steam used per stroke 
and fiercer blast on the fire. If it were true that at a 
high speed one or two notches made no difference in the 
efficient expansion of the steam, there should be no cause 
for the larger coal consumption. 

(4) If one injector is just maintaining the water in the 
gauge glass at a constant level, and the gear is dropped 
slightly, the injector no longer keeps the water up to that 
level, thus proving that a larger amount of steam is 
being used. 

(5) The receiver pressure indicated on the gauge, which 
will be referred to later. 

Failure to start with these compounds is almost un- 
known. The arrangement of the regulator is as follows :— 
There are the usual two valves, the smaller one sliding on 
the back of the other. When the smaller valve is opened, 
steam is admitted, by means of a 2in. diameter pipe, to 
the receiver; but naturally, owing to the small diameter 
of this pipe, the pressure is greatly diminished, that regis- 
tered on the low-pressure gauge in communication with 
the receiver, when starting, generally being about 90 lb. 
or 100 lb. per square inch, except in the case of a very 
heavy train causing an excessively slow start, when it 
rises higher. There is a non-return valve situated at 
both ends of the high-pressure cylinder, communicating 
with the receiver. These valves admit steam simul- 
taneously to both sides of the high-pressure piston, so 
that the latter is floating in steam, and starting accom- 
plished by the low-pressure cylinders acting as a simple 
engine. In order to compound, the regulator handle is 
pushed further over, cutting off the supply to the receiver 
by the small pipe and admitting steam by the main pipe 
to the high-pressure chest. 

The reversing and linking up of both motions is con- 
trolled by one gear. The relations of steam distribution 
in the high and low-pressure cylinders are as follows :— 


Roe H.P. cut-off. H.P. release, L.P. cut-off. L P. release 
Nowa. Percent.ofstroke. Percent. Percent. Per cent. 
ie segs. oh, EE, cs se I bea! ee HE eee) acer ae 
Dee, ase Tm 89 75 89 
De gas, ene) any eae ee 58 82 
ee a: ( . oe 69 
Mid gear BOs. Ae ce ss RO 48 


When running, the gear was generally linked up to 
within four notches of mid gear, with the regulator right 
over. This would approximately give a high-pressure 
cut-off of 40 per cent., release 74.5 per cent., and low- 
pressure cut-off 40 per cent., release 73 percent. Of 
course, practice varied with different drivers, but the 
above gave very good results. When climbing a bank the 
gear was dropped one or two notches, thus giving a distri- 
bution of high-pressure cut-off 58 per cent., release 82 per 
cent., and low-pressure cut-off 58 per cent., release 82 per 
cent. The receiver pressure indicated by the gauge was 
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usually between 501lb. and 60 lb. when compounding and 
running at a high speed. 

Compounds are said to be in favour abroad because the 
conditions are vastly different, the inclines being stiffer, the 
loads heavier, and the speeds lower than in this country. 
I must admit that the road in discussion is certainly not 
easy, but I do say that the load was light and speed high, | 
and yet the excellent performance was carried out. 
These compounds give even better results with heavier 
trains. On one occasion a load of 300 tons was hauled 
from Leeds to London, with one stop at Leicester, the 
average speed in this case not being so high. The coal 
burnt was not more than 70 cwt., giving a consumption 
of 0.0921b. per ton-mile (including engine and tender). 
I ask if any simple engine could improve on this figure ? 
In an experiment carried out some years ago by Mr. 
Ivatt on the Great Northern Railway, trials took place, 
extending over a period of nine weeks, between three 
engines, a 4-cylinder compound, a 2-cylinder simple, and 
a 4-cylinder engine which could be worked either simple 
or compound. The coal consumption resulted in 
0.133 lb., 0.131 lb., and 0.126 lb. per ton-mile respectively, 
so that in this case the compound was not seen to 
advantage. The average speed was 48.15 miles per hour. 
However, in the case | have been discussing above, the 
compound beats all these figures. .My aim has been to 
show that under certain conditions the compound engine, 
properly designed, is superior to the simple, and if I have 
succeeded in this my task is accomplished, and I see no 
reason to doubt that success with compounds could be 
gained anywhere under similar conditions. 








150-TON ELECTRIC SHIPBUILDING CRANE. 


AN electric shipbuilding crane of 150 tons capacity has just 
been completed for the North-Eastern Marine Engineering 
Company, Limited, at its Wallsend yard by Sir William 
Arrol and Co., Limited, of Glasgow. It consists of a steel 
tower, 125ft. inheight and 40ft. square at the base, and carrying 
a ring of live rollers on top upon which a horizontal jib, having 
a total length of 245ft., is supported. The long arm of the 
jib has a total radius of 150ft. The jib is fitted with slewing | 
gear to revolve it in either direction, and has racking gear | 
and separate lifting motions for the main and auxiliary hooks. | 
The speeds of the various motions are as follows :— | 


Main lift 150 tons at 5ft. per minute. 
1 I 


” .* ” giv. ” 
Auxiliary lift .. 30. =, «=«(12sft. “ 
» 7s 4, SOft. + 
Racking 150 ,, 40 ft. is 
- 30 =, +=100ft. he 
Slewing = tons one revolut.on in 10minutes, 


The total height of lift provided for is 173ft., viz., 143ft. 
above and 30ft. below quay level. The height from quay to 
rail level is 153ft. 6in. The racking and lifting machinery is 
placed in a steel-plated house at the tail end of the jib and 
assists in counterbalancing the crane. The slewing gear is 
placed in a steel-plated house over the circular rack at the 
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back end. The operator’s cabin, which is of steel plating, con- 
tains the controllers and resistances, and is placed on the right- 


hand girder of the jib. 
windows, so that a clear view is obtained of the load at all 
times. It is connected to the machinery house by speaking 
tubes, and by telephone to the ground, 

The foundations of the crane are formed of four steel 
cylinders founded upon hard boulder clay at depths of 73ft. 











It is provided with projecting | 








were filled with cement concrete formed of six parts of fresh 
water gravel and one part of Portland cement, with the 
exception of 4ft. in the working chambers, and 4ft. under the 
tower bases where the proportions were four parts of fresh 
water gravel to one part of cement. 

The tower is constructed of four legs of open-angle section, 
forming a square 40{t. at the base, tapering to 35ft. at the 
top. The four sides arc braced together by three bays of 





THE MAIN LIFTING BARREL 


for the two front cylinders, and 58ft. for the two back 
cylinders. The cylinder centres are placed 40ft. apart to 
form a square.. The main shaft of each cylinder is 104ft. in 
diameter, and is enlarged at the bottom to 134ft. to form a 
working chamber for excavating the material during sinking, 
and to reduce the gross pressure on the boulder clay to six 
tons per square foot. The cylinders were sunk by the 
pneumatic process, and before filling them with concrete a 
bore hole, 14ft. deep below the bottom of the cylinders, was 
put down, and it was ‘ascertained that the boulder clay 
remained constant and hard to that depth. The cylinders 





horizontal and diagonal bracing of braced-box section. The 
main platform girders are framed into the legs at the top, 
and have short diagonal girders at each corner to form an 
octagonal frame, and give a continuous bearing for the lower 
roller path. Two cross-box girders at right angles to each 
other are placed between each parallel pair of main platform 
girders to take the centre pivot pin, which is 18in. in 
diameter and 14ft. long. The centre pivot pin passes 
through the cross girders of the tower at either inter- 
section, and through a box girder secured to the jib main 
girders and the drum girder. It provides a centre of rotation 
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for the jib and prevents its displacement. To provide for | 
emergency loading and to secure a construction of a substan- | 
tial and durable character, the centre pin, with the girders | 
carrying it, is designed to resist a vertical or horizontal force | 
of 100 tons, although by the construction of the crane no | 
tension will be in the pin under any ordinary conditions of 
the loaded or unloaded jib, as the centre of gravity does not | 


approach at any time nearer the centre of the roller path than | 
The centre pin and the castings which revolve | 
round it are bushed with hard gun-metal, The collector rings | 
are fixed above the head of the centre pin, and the cables are | 


about 3ft. 


brought up through a 5in, hole bored through the centre of 
it. 
and lower tracks are of cast steel 24in. in thickness, and their 
rolling surfaces are machined to form conical surfaces with a 
common vertex at the centre. They were levelled and 


adjusted to the platform girders and the drum girder by | 


means of steel folding wedges about 18in. apart, which were 
afterwards drilled for lin. bolts passing through the paths, 
wedges, and girders. 


cement. There are seventy-five rollers of solid forged steel, 
14in. mean diameter, 14in. in length, and spaced about 163in. 
centres. |The rollers are secured to the outersspacing ring 


and thesinner peripheral girder by bolts passing through their | 


centres. Gun-metal collars are’provided at both ends’ of the 


The mean diameter of the roller path is 35ft. The upper | 


The remaining spaces between the | 
paths and the girders were then filled in solid with rust | 


vibrations, and to provide a substantial and rigid frame, all 
members of the crane are formed of sections capable of resist- 
ing tension or compression, and the diagonal members of the 
tower were designed as tension members only. The abut- 
ting surfaces of the compression members of the towers were 


| machined after being riveted and before fitting the cover 


plates, so as to ensure perfect contact on the abutting 
surfaces. 

The machinery of the crane was carried out as a sub- 
contract by Stothert and Pitt, Limited, of Bath, and is con- 
structed throughout in the manner usually adopted in the 
joint designs for cranes of this class by Sir William Arrol 
and Co., Limited, and Stothert and Pitt, Limited, with 
exceedingly successful results. All the motions are actuated 
by motors manufactured by the British Westinghouse Electric 
| and Manufacturing Company, Limited, and for convenience 
these have been made of the same size throughout, being all 
| of 50 brake horse-power. Two of the motors actuate the main 

hoisting gear, and these are arranged to run in series or 
parallel, giving further range of speed, besides that supplied 
by the change of gearing. The main lifting barrel is 10ft. in 
| diameter. It is spirally grooved, and takes the whole of the 
| rope in one lap. It is driven by a very fine steel spur wheel, 
keyed directly on to the barrel, and the teeth of this wheel 
are specially formed to give great strength at the root. The 
main hoisting rope is 5in. in circumference, and the load 








TRAVELLING JENNY 


rollers‘ for adjustment. The inner peripheral ring girder is 
connected to the centre pivot ring by fifteen radial channels. 
All radial bars and the roller frame of the live ring are formed 
of rigid members with tangential bars to maintain 
the relative position of the different parts of the frame. The 
circular slewing rack is 54in. pitch, and is bolted to palms 
cast on the lower roller path. The upper roller path is carried 
by a drum girder 35ft. diameter, 24in. deep, and 24in. wide. 
It is of sufficient strength and stiffness to distribute the 
maximum pressure from the full load being lifted over nine- 
teen rollers. Means of lubrication are provided for all 
bearing surfaces in motion. 

A pair of open lattice girders, with 14ft. centres, was 
adopted for the jib, which is 26ft. deep over the tower. A 
stiff lattice frame, which carries the jib head gear, connects 
the two box girders together at the end of the long arm. 
The girdeis are further braced together by heavy lattice 
frames, and horizontal diagonal bracing between the front 
of the drum girder and the tail end of the jib. The ballast 
tanks are placed under the machinery house at the tail end, 
and contain 65 tons of counterweight. Raking struts are 
placed between the centre vertical of the jib and the drum 
girder, to convey the wind stresses to the tower, and increase 
the lateral stability of the jib. The jib girders are secured to 
the drum girder by large gussets, of ample dimensions, to | 
resist the severe torsional stresses due to the sudden starting | 
and stopping of the. jib. 
vided, one over each web of the box girders, and are riveted 
to the top flanges. All the members of the crane are con- | 











| back to front of the pistons, as required for lowering at any 


| load within very small limits, a point that will be appreciated 


| loads in position, when lowering by cranes, with a great 


Four lines of bridge rails are pro- | with two speeds. 
rheostatic brakes. 
throughout are of cast steel. 
structed of forms which are accessible for inspection and| by a separate motor, actuating a barrel on which are 
paintirg, and to allow a free circulation of air through them. | wound the Sin. circumference ropes which propel the jenny. 
No member has a thickness less than gin. To minimise ' All ropes are of T. and W. Smith’s ‘‘F ’’ quality. 
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All the gearing throughout is of cast steel with the excep. 
tion of some of the smaller wheels, which are of wrought steel, 
the motor pinions being of nickel steel. All the quick running 
gear is machine cut, the first reductions being in oil baths, 
The travelling jenny runs on twelve double-flanged cast stee] 
wheels. These wheels are arranged and framed in such a 
manner as to secure proper distribution of the load on the 
lines of rails, there being two rails on each cantilever. Com- 
pensating pulleys are placed at the end of the jib to ensure 
equal stresses on the ropes. The load is lifted by a heavy 
forged loop, attached to the snatchblock, through the 
medium of a ball bearing. All the pulleys are of cast steel, 

The driver’s cabin is fitted up with switchboard, ammeter, 
and volt meter, no-voltage releases, and the usual fuses, and 
there is also in the cabin an indicator to show the radius at 
which the jenny is working. This indicator has a glass front 
behind which lamps are placed. The cabin also contains the 
working gear for the brakes and for actuating the hydraulic 
valves of the hydraulic brakes. The slewing gear is actuated 
by a 50 horse-power motor of the same type as the others ; this 
drives the main slewing pinion, through the medium of a set 
of gear wheels, which are self-contained on a massive bracket, 
fitted to the upper slewing ring. A powerful solenoid brake 
is fitted to the slewing gear. Releasing gear is fitted to the 


| brake, so that the crane may come round to the wind when 
| not in use, 





INTERIOR OF MACHINERY CABIN 





INTERIOR OF MACHINERY CABIN 


is lifted on twelve parts, two parts being led direct from the 
barrel, this giving a six-fall purchase in the ropes. There is 
a very complete system of brakes on the main hoist. There 
are magnetic brakes controlled by solenoids. These brakes 
are also fitted with mechanical releases to allow for operating 
them in case of failure of current. In addition, there are 
rheostatic braking points in the controllers, but a notable 
point as regards the arrangements for lowering is the adoption 
of ‘‘ Matthews’’ hydraulic brakes, which give an extremely 
delicate control. The hydraulic brakes consist of a pair of 
water cylinders, containing pistons. These pistons are driven 
from cranks at right angles, actuated by the main gear when 
lowering. The cylinders are provided with a by-pass, with a 
specially-designed valve, allowing the water to pass from 


desired speed. The connection of the water cylinders to the 
gearing is such that the pistons are not actuated when 
lifting, and, therefore, do not cause a drag on the lifting 
motors. The effect of the arrangement is that lowering can 
be performed with absolute smoothness ; this, combined with 
the extremely rigid steel structure, keeps the pulsation of the 


by all those who have attempted accurately to place large 


pulsating deflection. The auxiliary hoisting gear is worked 
by one 50 horse-power motor, and, as mentioned above, is fitted 
This also has magnetic, mechanical and 
The brake drums of the magnetic brakes 
The racking motion is worked 








A new feature in this crane is the adoption in the 
machinery house of a complete electric traveller, a trap-door 
being so arranged in the floor of the house that a 24-ton load 
can be lifted right up from the ground to the machinery house. 
This is a great convenience for changing armatures or dis- 
mantling for repairs or cleaning. 

At the test of the crane a load of 187 tons was lifted, 
lowered, and slewed with perfect ease, the steady lowering 
being a remarkable point. The crane was erected by means 
of a 15-ton steam crane placed on top of a travelling timber 
stage, which was about 100ft. in height. In its first position 
the crane erected the whole of the tower, live ring, and por- 
tion of the jib over the tower, and was gradually moved 
towards the tail end to erect the remainder of the jib and 
machinery. While the tail end was being erected, the long- 
arm was built from a 3-ton hand crane, which was pushed 
forward as the erection proceeded and the crane kept in 
balance. The tests of the crane were successfully completed 
on July 2nd, when it was put through all its evolutions with 
a test load of 187 tons, this being 25 per cent. over the 
maximum working load. The maximum deflection was 
7;’sin. under the 187 tons load and 64in. under 150 tons. The 
amplitude uf the vibrations was observed during the tests and 
did not exceed ;;in. under the 150-ton load. 








Tue Bill to confirm a Provisional Order dealing with 
the electric lighting of the Urban District of Stourbridge on 
Thursday, August 12th, passed the Committee on Unopposed 
Bills at the House of Commons, and was sent for third reading. 
The Bill has passed through all its stages in the Lords, 
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(For description see page 187 ) 
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PORTABLE AIR COMPRESSING PLANT. 





THE: increasing adoption of pneumatic power for a wide 
variety of purposes in recent years has been largely due to 
the handy portable compressing plants which are now avail- 
able. Such a plant is shown in the accompanying illustra- 
tion. The entire machine weighs but 30 cwt., and is capable 
of an output of 30 cubic feet of free air per minute delivered 
at 1001b. pressure. It has been specially designed for access 
into narrow and awkward spaces. Its over-all length, 
excluding shafts, is 7ft. and its width 4ft. The engine is a 
two-cylinder paraffin motor, 4in. bore by Sin. stroke, and 
when running at 950 revolutions per minute is rated at 
10 brake horse-power. The supply of paraffin to the engine 
is controlled by a conical seated valve operated by the 
governor. Ignition is by low-tension magneto apparatus, 
the trip mechanism being situated in the caps over the inlet 
valves, where it is easily adjusted. A feature of the engine 
worthy of mention is a spiral half-time train of gear which 
causes the engine to work silently. The upper half of the 
crank case is of special depth, and the crank shaft is carried 
in hornblocks. This allows the provision of an unusually 
large inspection door for the making of adjustments, &c. 
The lubrication of the engine is positive, being effected by 
means of a reciprocating pump contained inside the crank 
case. The engine and compressor are placed in series as 
regards the cooling arrangements, and the water required is 
circulated by a helical gear pump. The valves of the engine 
are all interchangeable and adjustable. 

The compressor is of Tilghman’s design, and has two 
single-acting cylinders. It runs at a speed of 400 revolutions 
per minute, and the bore and stroke of the cylinders are 
47in. and 4in. respectively. It is driven by the engine 
through an ordinary spur reduction gear in the compressor 
fly-wheel. Lubrication of the compressor is automatic, 
while a large inspection door enables adjustments to be easily 
carried out. From the compressor the air is taken to the 
receiver, shown at the rear of the carriage, the outlet cocks, 
&c., being arranged so that the piping can be led away 
directly rearwards. The cooling and fuel tanks are suffi- 
ciently large for a ten hours’ run. The plant has been built 
by Charles Price and Son, Broadheath, near Manchester. 








A ROCK RECEIVER FOR COMPRESSED AIR. 





AN interesting account of a method of storing compressed air 
in a rock receiver is given by a writer in our American con- 
temporary Power. Attention is first called to the fact that 
modern electrically-operated air compressors for mining work 
are provided with unloading devices which overcome to a cer- 
tain extent the loss of power through air blowing off at the | 
safety-valve when a hoist or a number of drills are stopped 
for a few minutes. But with a device of this kind the daily 
capacity of the plant is very much less than if it were allowed 
to compress air constantly, and if the air could be stored and 
given back when all the drills and hoist happened to be at 
work at the same time, calling for more air than the com- 
pressor could deliver, a great advantage would be gained. The 
storage capacity of ordinary mining installations is very 
small. At one of the American mines there are two elec- 
trically-driven compressors with a combined capacity of 7500 
cubic feet per minute. These machines are provided with 
automatic unloading devices which operate whenever the air | 
pressure rises to 1001b. per square inch. The idea of sealing 
up an unused cross cut in the mine and using it as a large 
underground air receiver was successfully carried out. The | 
cross cut was, roughly, 9ft. high, 6ft. wide, and 400ft. long, 
and was driven through solid rock which had no cracks or 
seams. A bulkhead was built of concrete 10ft. thick and 
carefully pointed on the inner side with strong cement. A 
6in. pipe connection and a manhole were built into the bulk- 
head, the manhole being sealed in the same manner as a 
manhole in a boiler. When tested it was found that the 
reservoir lost only 10 1b. in eighteen hours, one or two small | 


leaks round the bulkhead accounting for this loss. The 
capacity of this reservoir is not less than 22,000 cubic feet. If 
free air is compressed to eight atmospheres, it will hold 
176,000 cubic feet, or the entire output of the compressors for 
twenty-three minutes. The advantage of such a large reservoir 
is said to be very noticeable in the engine-room. It tends to 
balance the rapid fluctuations in the load, and the unloading 
gear comes into action less often. The motors are not sub- 
jected to the stresses of the load being constantly thrown on 
and off them, and a hoisting engine or a group of drills may 
be put into action without seriously affecting the air pressure. 
The idea is not new, but the writer states that he does not 
know of any other place where it has been successful, the 
difficulty usually encountered being the leakage of air through 
seams in the rock. 








FLIGHT WITH PASSENGERS. 





A SUCCESSFUL aéroplane flight was carried out on 
Saturday evening at Aldershot by Mr. S. F. Cody, who has 
for some time past been experimenting there with a machine 
of his own design. On this occasion he undertook to carry 
passengers, and it is reported that the machine with a double 
burden behaved as satisfactorily as it did a few days 
previously when Mr. Cody by himself made several flights of 
about 14 miles at a speed of 30 miles an hour. 

On the present occasion the same distance was twice 
covered with Col. Capper, R.E., of the School of Ballooning, 
as passenger. Complete control of the machine was kept 
throughout the experiment, the alighting being accomplished 
without shock, and the balance while in the air being 
perfectly maintained. 

On returning to the starting point, Col. Capper, who 
expressed himself as entirely satisfied with the behaviour of 
the machine, descended, and in his place the aéronaut took 
his wife for a short flight, the experiment being again com- 
pletely successful. 

The aéroplane, which weighs nearly a ton, is of the biplane 
type and is fitted with an 80 horse-power motor. Some 
trouble is being experienced with the radiator and overheat- 
ing in the bearings. When these have been overcome, Mr. 
Cody intends to enter for the prize offered for the first 
successful flight between Manchester and Liverpool, and for 
this purpose, it is stated, he proposes to convey his machine 
from Aldershot to Liverpool by making a series of short- 
distance flights. For Saturday’s experiments several minor 
alterations were made in the design of the machine ; among 
others, the radiator was moved further back to balance the 
extra weight uf the passenger, who sat in a seat of the type 
used on agricultural machines, placed directly behind the 
operator. 








FLOATING DOCK FOR BRAZIL. 





THE contract for the supply of a new large pontoon float- 
ing dock for the harbour at Rio de Janeiro has just recently 
bean awarded by the Brazilian Government to Vickers, Sons 
and Maxim, Limited, of Barrow-in-Furness. This dock will 
be capable of dealing with the new Brazilian Dreadnoughts. 
It will be of the double-sided self-docking type, known as the 
‘* bolted sectional,’’ and consist of a pontoon and two parallel 
side walls built on and forming part of the same. The pontoon 
will be divided into three sections, the centre one being about 
165ft. long and the two end sections about 170ft. long. The 
latter will have their outer extremities built in the form of a 
point or bow. The Rio dock will have a total length of 
550ft. 6in., with a clear width of entrance of 100ft., and will 
be capable of receiving vessels drawing up to 36ft. It will 
have a lifting power of 22,000 tons. The pontoon will be 
divided into six compartments by longitudinal water-tight 
bulkheads. Situated about 20ft. below the top deck of the 
walls is the engine deck, on which are to be placed the boilers, 





engines, dynamos, and pumping machinery. On each wall] 
of the dock there will be a travelling crane, lifting about 
eight tons. The pumping machinery and other engines of 
the dock consist of two identical installations, one in each 


wall, The plant in each wall consists of three boilers and 
three engines and pumps, one in each section. The boilers 
will be of the Babcock and Wilcox portable type. The main 


pumps are of the horizontal type, seated directly on the top 
of the main drain running along the bottom of the walls, 
There will also be an extensive equipment for fire extinguish- 
ing and washing down, and a complete direct-current elec- 
trical plant. The whole of the dock will be lighted by 
electricity, and provision will be made by means of flexible 
wires to carry clusters of lamps to illuminate any portion of 
the interior of a docked ship. 

The contract for the Rio dock partook somewhat of an 
international competition, inasmuch that tenders for the 
work were submitted by three British, one American, one 
French, and three German firms. 








A NEW STEAMSHIP SERVICE BETWEEN 
ITALY AND CANADA. 


THERE was launched, on Wednesday afternoon, August 
18th, from the Wallsend shipyard of C. 8. Swan, Hunter, 
and Wigham Richardson, Limited, the twin-screw steame: 
Tortona, which is being built to the order of the Cairn Line 
of Steamships, Limited, of Newcastlc-on-Tyne and Dundee, 
which maintains a regular weekly service between Montreal 
and London, and also between Montreal and the North-east 
Coast ports of Great Britain. Its connection with the trade 
between Italy and Canada commenced fifty years ago, and a 
decision was recently arrived at for the starting of a direct 
passenger service between Italy and Canada. 

The Tortona, which-will be the first steamship of this new 
service, is a finely-modelled, four. masted twin-screw vessel, 
with complete shelter deck. She will have a length overall 
of 464ft , a beam of 54ft. 24in., a depth of 40ft. to the shelter 
deck, and a gross tonnage of about 7600. She has been built 
to the highest class at Lloyd’s, and to the regulations of the 
British Board of Trade, American and Italian emigration 
laws, and will provide accommodation for 37 first-class and 
1082 third-class passengers. 

The first-class passengers are accommodated in large state- 
rooms in a bridge house on the shelter deck, and in houses 
on the bridge deck. The forward and after portions of the 
shelter ’tween decks and the two after compartments of the 
main ‘tween deck form the third-class sleeping quarters, 
the beds being of galvanised iron, with spring mattresses. 

Main hospitals for men and women are placed at the 
after-end of the bridge, and they comprise an operating- 
room and dispensary, and rooms for the hospital attendants 
and nurses. Hospitals for infectious diseases are isolated 
from the cabin accommodation, and situated in a separate 
deck-house at the after end of the vessel. 

As the Tortona will carry a dead weight of 8300 tons, she 
is fitted with a complete cargo-handling plant which includes 
14 derricks, one lifting 20 tons, two 8 tons, and eleven 5 tons 
each ; whilst there are also twelve powerful steam winches by 
Clarke, Chapman and Co., Limited. Asa portion of thecargo 
which the vessel will bring from Canada is of a perishable 
nature, a large section of the tween deck space has been 
insulated, and will be cooled on the cold-air system. Other 
insulated spaces will be cooled on the brine pipe system. 
The refrigerating machinery has been supplied by the Liver- 
pool Refrigerating Company, Limited. The steering gear is 
on the latest Wilson-Pirrie principle, made by John Hastie 
and Company, and is actuated by a telemotor from the wheel- 
house amidships. An emergency standard is also fitted on 
the top of the steering gear-house. There is a complete 
installation of electric lighting, and steam heating through- 
out the vessel, and fire-extinguishing pipes are led to all the 
holds. The propelling machinery, which is being constructed 
by Palmers’ Shipbuilding and Iron Company, Limited, con- 
sists of two sets of triple-expansion surface-condensing 
engines, with cylinders 254in., 4lin., and 68in. diameter, 
and having a stroke of 48in. The power for driving the 
engines is derived from four single-ended boilers, having 
sixteen furnaces, and a total heating surface of about 13,200 
square feet. 








MANCHESTER GEOLOGICAL AND MINING SocreTy,—An excursion 
of the members of this Society has been arranged for the 23rd 
August (Monday), when the Gresford Colliery sinking will be 
visited, under the leadership of Mr. D. H. F. Mathews, H.M.I.M., 
and Mr. T. H. Cockin, manager at Gresford for the United 
Westminster and Wrexham Collieries, Limited. The train starts 
from Exchange Station, Manchester, at 12.5 p.m. 


Lioyp’s ReGistER SCHOLARSHIP.—The second Lloyd’s Register 
Scholarship in Marine Engineering, founded under the auspices of 
the Institute of Marine Engineers, for which examinations were 
held in July last at Glasgow and Newcastle-on-Tyne, has been won 
by Mr. Frank Duncanson, of 15, Harold-street, Sunderland. The 
scholarship is of the value of £50 per annum, tenable for two 
years, and is open for competition to graduates and associates of 
the Institute. Mr. Duncanson is the son of the late Mr. F. 
Duncanson, Board of Trade surveyor, and is at present serving his 
apprenticeship with George Clark, Limited, Southwick Engine 
Works, Sunderland. He will attend the Sunderland Municipal 
Technical College. 


CADETSHIPS FOR OSBORNE.—The following candidates for cadet- 
ships are declared to have passed the July qualifying examination 
and will enter the Royal Naval College at Osborne in September 
next: —F, H. Alderson, ©. B. Allen, J. H. A. Anson, D. K. Bain, 
J.S. Black, J. P. M. Blissett, J. W. Bond, G. M. Bradley, D. M. 
Branson, H. V. Briscoe, A. F. Brooke, P. W. B. Brooking, R. A. 
Bryan, R. G. Campbell, G. A. Cavis-Brown, D. P. Christie, C. 5. 
Coltson, M. M. Denny, J. A. Dicken, H. V. Drew, F. J. Durnford, 
M. W. W. Eppstein, H. M. R Fairfax-Lucy, C. A. Fellowes 
C. A. T. Galbraith, R. B. Gibb, B. T. Godfrey Faussett, D. 1. 
Griffiths, J. R. S. Haines, M. H. Hopkins, W. K. Hadson, B. P. 
Hulbert, R. N. Johnstone, L. D. Jones, S. B, Klein, W. B. Luard, 
H. C. Macdonald, L. D. Mackintosh, W. St. Aubyn Malleson, 
J. P. Mandeville, M. J. Mansergh, I. H. H. Meiklejohn, C. M. 
Napier, W. B. Nicholson, J. P. Nickalls, J. G. D. Ouvry, W. M, 
Phipps Hornby, A. R. T. Pipon, J. de (. Richards, C. H. 
Rider, F. T. Ae the Hon. J. H. Russell, M. G. Saunders, 
A. G. M. Small, ,V. C. D. Smith, J. D. Spiller, D. Theodore- 
Smith, D. F. C. L. Tottenham, R. L. Tuffnell, J. P. F. Turner, 
Cc. C. M. Usher, P. H. G. I. Vance, G. M. Walker, G. F, P. 
Watkins, E. G. Watson-Smyth, W. E. N. Westall, G. mC. 
Wetherall, C. L. W. Williams, F. C. Wood, F. J. Wylie. 
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RAILWAY MATTERS. 


Tue Board of Trade have recently confirmed the Order 
made by the Light Railway Commissioners for the Dover, St. 
Margarets and Martin Mill Light Railway Order, 1909, authorising 
the construction of Light Railways in the Borough and Rural 
District of Dover, in the county of Kent. 


An American contemporary states that an electric rail 
grinder has been devised by the Albany and Hudson Railway for 
use in grinding the wing rails of frogs to ensure smoother passage 
of car wheels. A motor is carried on an ordinary hand car, a sort 
of small barrow carrying the emery wheel being suspended from a 
crane overhanging the end of the car, and the operator supplying 
the necessary pressure upon the grinding wheel through the 
handles of the barrow. 


Tue Indian Railway Board has issued its report for 
109 showing that during the year 616 miles of line were opened 
vo traftic, bringing the total mileage of open line in India up to 
15,951 miles on the broad gauge, 12,863 miles on the metre, 1394 
miles on the special, and 368 miles on the narrow, and a total of 
no less than 30,576 miles of all gauges. The financial results of 
the working of the State railways for the year was a net loss to 
the State of 233.64 lakhs of rupees. 


Tur Royal Commission on Canals and Waterways is 
about to issue athird interim report. It has already issued two 
interim reports and four volumes, three of evidence and one of 
reports and statistics as to canals. The interim report shortly to 
be issued is of a purely formal character, and will be accompanied 
hy one volume of evidence and a report on foreign waterways. 
‘he Commission has lately been sitting on the maip report, and is 
doing its utmost to secure publication at the earliest possible 
moment. The Commission is investigating the cost of improving 
the canal route connecting Birmingham, Wolverhampton, and the 
Midlands with the ports of London, Liverpool, Bristol, and Huil. 


Trarric at Waterloo Station, London, was somewhat 
dislocated on Thursday evening of last week owing to an engine 
running off the metals about 100 yards from the end of one of the 
main-line platforms. It was a large express locomotive that had 
just brought in an empty train, and at the time of the mishap it 
was shunting out, without any coaches, preparatory to being 
attached to another train. From some causes unexplained it ran 
off the lines, leaving its tender on the metals, however. A 
very powerful travelling crane was procured from the loco- 
motive department at Nine Elms, and in a little more than 
two hours the engine was replaced on the line. No one was 
injured, and practically no damage was done ; but the blocking of 
the line considerably delayed a number of trains, and one which 
was penned in by the derailed locomotive started nearly three 
hours late on its journey to Woking. 


AN inquiry was held at Friesland on Thursday, August 
12th, by Col. Von Donop, Board of Trade Inspector, into the railway 
disaster on the London and North-Western line which resulted in 
the death of the driver and stoker. Joseph Pemberton, guard of 
the train, stated that they passed through Friesland Station at a 
speed of 5C miles an hour. Directly afterwards the van in which 
he was riding oscillated violently. He applied the brakes and, 
looking out of the window, saw that the middle coach had left the 
rails and the coaches were all twisted. He rushed back to the 
brakes, which he held till the train came to a standstill. On 
leaving his van, he saw the dead bodies of the driver and stoker, 
He at once told the signalman to block all the lines and wire for 
assistance. The inspector complimented Pemberton on his 
promptitude, which, he said, had done much to mitigate the 
force of the accident. Two other witnesses, a chief permanent 
way inspector and a locomotive fireman, expressed the opinion 
that the accident was due to the second coach leaving the rails. 
The inquiry was concluded, the inspector stating that he would 
make further inquiry into the speed of the train. 


Accorp1nG to the ninth “ Financial and Economic 
Annual of Japan,” issued by the Department of Finance, the 
railway system of Japan until lately comprised over thirty private 
railways in addition to the Government lines. The nationalisation 
of seventeen of the former has been decided upon. Their aggre- 
gate length is 2812 miles, and cost of construction about 
£23,455,905. The total amount of goods carried on Japanese 
railways in 1907-8 was 23,000,000 tons, of which 18,000, tons 
were carried on State lines and 5,000,000 on private lines ; and the 
total receipts from the traffic reached £8,399,058, of which 
£7,169,927 was earned by State lines and £1,229,130 by private 
lines. The total mileage of railways open in 1907-8 was 4899 miles, 
of which 4453 miles were State lines and 446 miles private. With 
regard to the railways in South Manchuria, the Government 
established the South Manchurian Railway Joint-Stock Company 
in November, 1906, with a view to utilise them for commercial 
purposes. The capital of the company is £20,485,506, of which 
£10,242,753 was contributed by the Government, and £2,048,551 
was subscribed by the public. The objects of the company 
include mining, and especially the working of the collieries at 
Fushun and Yentai. 


A CONSULAR report dealing with the trade of Bahia, 
Brazil, states that a section of line 19 miles in length on the 
Nazareth Railway, between José Marcellino (Santa Isabel) and 
Areia, was completed and opened for traffic during 1908. The 
railway in question is one of those owned by the State of Bahia ; 
the completion of the extra 19 miles brings the total length of 
this line up to117 miles. During the past year work was com- 
menced in connection with a projected line of railway to extend 
from Ilheos to Conquista. A concession to construct the line 
was granted some three years ago to a Brazilian syndicate, but 
the actual work of construction had been deferred for lack of 
capital. The Governor of this State has granted an extension 
of two years, as from October 27th, 1908, for completion of the 
first section of the projected railway, namely, from Ilheos to 
Tabocas, a distance of some 31 miles. A British firm has under- 
taken to finance the undertaking, and work in connection 
therewith hus been commenced at the Ilheos end. It is antici- 
pated that the section as far as Armada, a distance of some 15} 
miles, will be completed within the present year, and that the 
section to Tabocas will be completed within a period of two years 
from the present time. 


PARLIAMENTARY powers having been obtained, the work 
of extending the Central London Railway from the Bank to 
Liverpool-street will be pushed forward with all possible despatch. 
It is antisipated that the new line will bring a large amount of 
additional traffic to the railway, there being at present no direct 
train serviee from Liverpsol-street to the West End. A new sub- 
way is to be constructed giving direct access to the Bank station 
from the street, and the scheme includes one matter, which 
although unconnected with the extension, will be of great con- 
venience to passengers on the line, and is in itself a notable and 
interesting experiment. This is the construction of a movable 
platform connecting the British Museum station of the Central 
London Railway with the Holborn station of the Great Northern, 
Piccadilly, and Brompton Railway. At present through bookings 
are in vogue which involve changing at these stations, and there 
being no subway between them passengers have to ascend to the 
street and walk some distance along Holborn from one station to 
the other. The projected platform will be a continuously moving 
one, similar to those to be seen at various places of public enter- 
tainment, and by its means travellers will be able on alighting at 
either of the stations to travel easily and rapidly to the other, 
avoiding the trouble and loss of time caused by the present 
method of changing. 





NOTES AND MEMORANDA. 


ELEcTROLYsIs in water mains at Winnipég has been 
investigated by Professor L. A. Herdt, of McGill University, who 
reports that the soil there has a very low electric resistance, and 
only a very smali difference of potential can be allowed in rail 
returns. He states that all bonds whose resistance is greater than 
that of 44ft. of rail must be improved. 


AccorDING to a paper read by Mr. A. M. Feldman before 
a meeting of the American Society of Heating and Ventilating 
Engineers, steam heating coils are being used for cooling purposes 
in the summer in a bank building in New York. Two sets of 
headers were provided with shut-off valves, separate steam and 
ped mains leading to the coils, which were galvanised to prevent 
rusting. 


Tue following test, which can be made by anyone with 
simple apparatus, is recommended by an American contempor- 
ary for detecting acidity of lubricating oil. Procure a solution of 
sodium carbonate in an equal weight of water. Take a small 
quantity of the oil and an equal amount of the sodium solution. 
Place them in a bottle, shake, then allow to stand. If there is 
any acid present it will settle to the bottom as a precipitate, the 
amount of precipitation indicating the amo.nt of acid present. 


In floating completed bridge spans to their final 
position in a railway bridge over the Siltong River, India, 
advantage was taken of thé tide to lift them off the staging to 
which they were transferred after erection. Timber towers were 
erected on a pontoon, which was brought into position under the 
span at low tide, and lifted it, as the tide rose, clear of the 
staging. Two sets of anchors had been placed in the river, the 
one in mid-river, opposite the site of the span in the bridge, the 
other above the bridge. The pontoon was first hauled straight 
out to mid-river by meana of lines attached to the first set of 
anchors, and then up to its position in .the.bridge by lines to the 
second set. The span was then lowered, partly by the falling 
tide and partly by taking water into the- pontoons through cocks. 


A CONCRETE wall 200ft. long, 16ft. high, and 4in. thick, 
forming one side of a new quartermasters and ordnance warehouse, 
was p in position on July 16th at Camp Perry, Ohio, by the 
Aiken ‘‘ jack” system, according to which the wall is poured in an 
inclined position, and later tilted to its upright position by revolv- 
ing the frame or “‘ jack” on which it rests. The wall was reinforced 
with jin. twisted bars on 4in. centres in each direction, held by 
National spacing chains on 4ft. centres. The rods were placed in 
the centre of the wall. It is stated that the reinforcement was 
placed by two men in one day, that the pouring took 5 hours and 
10 minutes, and that five men finished the surface in one day. It 
was raised 48 hours after pouring, without developing cracks. 
This wall is reported to be the longest thus far erected by the 
system. 

On a property in California, situated in a district where 
quartz mining has been carried on for many years, and where the 
only power in use is water power on Pelton wheels, a local mill- 
wright was told to set and house a small Pelton to run a few 
concentrators, The main pipe line was tapped, and a 3in. line 
run from it to the concentrator building. The millwright set his 
wheel, and worked two days framing a wooden casing. When the 
work was done the wheel would not give nearly the speed required. 
Different nozzles were tried, the pipe line taken apart in search of 
possible obstructions, and in all two moré days were consumed in 
a fruitless effort to ascertain the seat of the trouble. It was 
finally discovered that the housing was so small that the waste 
water choked the wheel. A new housing was then built, 
necessitating a new setting for the wheel. 


A LARGE number of British sailing ships have been sold 
recently, mostly to Norwegian and Italian owners. The feature 
of the sales has been the low prices that have been accepted. A 
vessel of 1499 tons register, built in 1885, which changed hands 
in August, 1906, for £4400, has recently been sold for £2800. A 
steel barque of 1352 tons register, built in 1890, was sold in April 
of last year for £3 6s. 7d. per ton register, whereas in June this 
year a steel barque of 1346 tons register, but built in 1895, was 
sold for only £2 9s, per ton. A steel barque of 1519 tons register, 
built in 1893, fetched £3 4s. 6d. in June last year, but last month 
all that could be obtained for a similar vessel was £2 9s. 8d. per 
ton. In July-last year an iron ship of 1742 tons register, built in 
1885, realised £2 7s, per ton. Last month a German iron barque, 
2250 tons register, which was sold in July, 1907, for £7500, or at 
the rate of £3 7s. 84. per ton, only fetched £3350, or £1 9s. 9d. 

rton. These figures demonstrate the heavy depreciation which 

as taken place in the value of sailing ships recently, due, of 
course, to the great difficulty of making them pay with the freight 
market in its present condition. 


THE water for the great system of canals and ditches 
of the Mercedes, Tex., irrigation system is pumped from the Rio 
Grande by means of electrical energy, which is supplied from a 
central power plant situated in the town of Mercedes, seven miles 
from the pumping station. The Mercedes enterprise will be one 
of the largest electrical pumping irrigation propositions in the 
world. Water will be supplied for more than 200,000 acres of land, 
situated in the valley of the lower Rio Grande. The central power 
plant at present generates at 6600 volts, the three-phase currents 
being transmitted to the pumping station, situated upon the bank 
of the river, seven miles distant, and operating an induction motor- 
driven pump, which has a capacity of 60,000 gallons per minute. 
The equipment of the central power plant consists of two generators 
of 300 kilowatts each, and a 15-kilowatt lighting set for the town 
of Mercedes, when the main set is shut down. The main canal of 
this system is already completed for many miles across the valley 
land, and carries a stream of water 145ft. wide and 10ft. deep. 
The canal is capable of being navigated by barges and boats. 
There are numbers of other smali electric pumping hora along 
the upper course of the Rio Grande River, particularly in the 
vicinity of Laredo, where a number of farmers receive electrical 
energy for operating their respective pumping stations from the 
electric pewer plant in the town. 


In an article on the occurrence and utilisation of 
tungsten ores, the ‘‘ Bulletin of the Imperial Institute” says: 
‘* Tungsten is a comparatively unknown metal, which a few years ago 
was merely a laboratory curiosity. During the last year or two it 
has come into prominence owing to a number of important new 
uses which have been found for it. Perhaps the best known of 
these is its use in the manufacture of the filaments of certain types 
of electric incandescent lam These ‘metallic filament” lam: 
are claimed to be more efficient and economical in use than the old 
type of incandescent lamp containing a carbon filament, and their 
use has extended enormously of late. From the point of view of 
a ption of tungsten ores and tungsten metal, however, a more 
important application is in the manufacture of very hard steels. 
It has long been known that the addition of small quantities of the 
somewhat rare metals, manganese, molybdenum, tungsten, &c., to 
steel conferred very valuable new and special properties on the 
latter, and, in particular, greatly increased its hardness. Such 
steels, of which ‘“‘ tungsten steel” isa good example, have come 
into large demand recently mainly for the manufacture of the 
powerful cutting tools used in engineering works, and it is on this 
account mainly that the demand for tungsten ores has increased. 
It is also stated that of late tungsten has been applied specially 
in Germany in the manufacture of bullets, An old-established 
use of tungsten is in the manufacture of compounds used in rendor- 
ing timber fire-proof. In view of these multifarious uses of this 
metal it is satisfactory that large deposits of tungsten ores are 
available in British Colonies and dependencies, particularly in 
Australia and India.” 











MISCELLANEA. 


Tue Admiralty are reported to have in contemplation 
the restoration of Falmouth as a naval station. Members of the 
Board will shortly visit Falmouth to consider, among other 
matters, the mooring accommodation for torpedo craft, the site of 
a proposed coaling dep5t, and the berthing place for a guardship 
to be sslected from the reserve at Devonport. 


THE Boletin Oficial of July 5th contains a copy of a 
Bill to provide for the execution of sani works in the city 
of Buenos Aires. The cost of these works is estimated at 
18,000,000 pesos currency (about £1,575,000). It is proposed to 
include in the scheme the construction at Palermo of a new intake 
tunnel and tower ; new filters; pumps, buildings, pipes, &c.; 
and pumping-house and main pipes at Recoleta, and extension of 
piping outside the Bateman radius. 


Tue recently published interim report of the Army 
Advisory Committee for Aéronautics contained a programme of 
the research work to be undertaken at once at the National 
Physical Laboratory. Among the series of experiments included 
is one on the behaviour of different materials with reference to the 
accumulation of electrostatic charges, and generally as to the 
means of protecting airships from the effect of lightning. The 
Executive Committee of the Laboratory have already made the 
necessary arrangements for carrying out this work. 


Tue City engineer states in his annual report that 
notices to treat are now being served upon the various owners for 
the acquisition of their interests in order to effect the widening of 
Bishopsgate-street Without. Some progress has been made with 
the widening of Fleet-street ; but the Corporation has decided to 
complete the whole widening forthwith at a cost of £500,000, sub- 
ject to the London County Council’s paying half. Nezotiations 
withjthe Council are now proceeding. The work of increasing the 
width of Mansell-street to 50ft. from Aldgate to the City boundary 
has now been completed. 

Recentiy, Mr. Bellairs asked the First Lord of the 
Admiralty whether, in view of the way the bulkheads in engine- 
rooms and boiler-rooms of his Majesty’s ships suffer from continual 
damp and contaminated bilge water, the Board arein the habit of test- 
ing these compartments to ensure that the bulkheads will not give 
way if the ship suffers an accident from collision, grounding, or 
explosion. In reply, Mr. M‘Kenna said that engine and boiler- 
room bulkheads are frequently surveyed, and due care is taken to 
maintain their necessary strength. They were not water tested 
except when first built, this being unnecessary. 


Aw American contemporary states that micro-organisms 
have been causing trouble in the water supplies of two cities of 
Rhode Island. Early in May, Uroglena appeared in the filtered 
water stored in the open Hope Reservoir of the Providence water 
works, where they remained for about six weeks. Somewhat later 
a heavy growth of staurastium and cellular blue-green alge 
appeared in one of the open reservoirs of the Newport Water 
Company. Dr. Gardner T. Swarts, secretary of the Rhode Island 
State Board of Health, reports that the treatment has consisted of 
reliance on Nature to afford a relief in due time, coupled with 
condolence with the public on the disagreeable condition of the 
supplies, The use of copper sulphate was suggested at Providence, 
and would have been approved by the State Board, but the matter 
never reached it on account of the opposition of some of the local 
authorities to the introduction of chemicals into the water supply 


Tue British Consul at Stockholm, in the course of his 
report for 1908, refers to the electric smelting of iron ore in 
Sweden, and remarks that it will still remain a question whether 
it will pay better to smelt great quantities of iron ore in Sweden 
and export it as pig iron than to continue exporting ore as 
hitherto, unless, of course, Sweden can use the pig iron herself. 
Even if Sweden by this process can produce pig iron mueh more 
cheaply than hitherto, he states, it p owes not follow that such pig 
iron would be cheaper than pig iron produced from Swedish ore in 
other countries. Again, the total power to be developed from 
Swedish waterfalls is only estimated at 4,000,000 horse-power, and 
naturally much of this is not situated conveniently to the ore, so 
that additional transport must be considered. Another problem 
concerns the proportion of the electrical horse-power, which in 
view of other industries, can be profitably expended on producing 
pig iron. 

In the House of Commons recently, Colonel Philipps 
asked the First Lord of the Admiralty, whether the delay in 
delivering the two destroyers ordered in the financial year 1905-6 
arises from change in design ordered by the Admiralty or from 
delays on the part of the contractors; and, in the latter case, 
whether he would state the names of the contractors, and whether 
they have previously built destroyers for the Navy. In reply, 
Mr. M‘Kenna said that as the question of what penalties, if any, 
for late delivery has yet to be decided for these two destroyers, a 
complete and definite answer could not be given at the moment ; 
but it was to be borne in mind that in these and other similar 
instances, where contracts are entered into to advance beyond the 
ordinary speeds of a particular type, delays are likely to occur 
occasionally, as the experience of our own and foreign navies shows. 
Both of the firms concerned had large experience and knowledge 
of the problems dealt with. 


DespatcHEs from Japan state that the new harbour at 
Miike, which has been constructed by the Mitsui Mining Company 
to facilitate the export of coa. from mines in the island of Kiushiu, 
consists of an outer harbour, an inner harbour and passage, and a 
wet dock, the width of the entrance to the last being 66ft., with a 
depth of 28ft. on the sill at normal level. The outer harbour lies 
entirely outside the breakwater ; the inner harbour has an area of 
124 acres, but it is not as yet completely dredged out. It is 
bounded by two breakwaters about 3000ft. in length, and in height 
3ft. above high-water line. The channel connecting with the sea 
is 6000ft. long, with a minimum depth of 18ft. at low water. The 
wet dock is reserved exclusively for the Mitsui firm, and is to be 
used mainly for coal loading. At the eastern end is the quay wall, 
1380ft. long, where three vessels of large size can be accommodated 
simultaneously. Here are installed three sets of coal-loading plant, 
with a loading capacity each of 5000 tonsaday. Adjoining the 
quay wall are ample coal storage yards. 


In an address recently delivered at the first annual con- 
vention of the Brooklyn Company, N.E.U.A. Section, Mr. Caryl 
D. Haskins recalled some experiences of twenty-one years ago, 
when he was on the staff 2f the London Grosvenor Gallery central 
station. The station had no heavy-current ammeters, and the 
deficiency was supplied as follows :—A slot-like trough was cut in 
a block of wood, and terminals attached at either end of 
the slot, with a body of mercury connecting the terminals. This 
crude apparatus was calibrated against a Kelvin balance, using an 
ordinary glass-bulb thermometer immersed in the mercury, and in 
routine use the current passing through the ‘‘instrument” was 
determined by a reading of the thermometer. In the same plant 
knife-blade switches were used to handle the 2200-volt circuits, and 
for use in switching there were provided pieces of 2in. belting 
about 2ft. long, each with a wooden handle, The rule was to take 
the switch firmly in the right hand and the piece of belting firmly 
in the other, pull out the switch, and then ‘‘swat” the are with 
the belting. Referring to early power service in this country, 
Mr. Haskins quoted the following rule established by a central 
station for testing recording meters on power service :—‘‘ Examine 
the installation. Estimate the work being done by the 
motor in horse-power. Multiply by 746. Test the meter by the 
customary formula. If meter checks within 10 per cent., correct. 
If not, estimate the horse-power again.” 
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TO CORRESPONDENTS. 


De inorder to avoid trouble and fusion we find it necessary to inform 
corre. 8 that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 


pe All letters 
questions, should be 


intended for insertion in Tux ENGINEER, or containing 
ypanied by the name and address of the writer, 
not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corresvondents to keep copies, 


REPLIES. 


X.—There are several spark or cinder arresters on the market which can 
be fitted to locomotives with the object of preventing the emission of 
hot particles of partially burnt coal. 

D. M.—The propeller would not, of course, revolve. You will understand 
that it could not if you will consider for a moment the action of a gauge 

lass, which is an exact equivalent of your pipe A. If there were a 
ifference in pressure between the top ard the bottom of the gauge 
glass you would never see any water in it. 

A. W. M. (Oldhan:).—Gear is usually fitted to enable the wheels to be dig. 
connected from each other. In some cases a pair of cylinders forming a 
compound engine is fited to each crank. The two wheel shafts may 
either be connected by a clutch pling or left independent of each 
other. In some boats, however, the two wheels are rigidly connected 
together. 








INQUIRIES. 


“ACME” BALL BEARINGS. 


Sin,—Can any of your readers inform me where I can obtain a supply of 
Acme ball bearings’? K. R. 
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The Ideal Card of an Internal Combustion Engine. 


IN most, if not all, branches of human knowledge 
the word ideal is synonymous with unpractical. 
The engineer has occasionally to use it for want of 
a better, but its meaning must then be taken in a 
“ Pickwickian ” sense as expressing, not idealism at 
all, but a degree of perfection which is the best 
obtainable under practical conditions; in other words, 
the best compromise between the theoretical and 
practical requirements. The ideal indicator dia- 
gram from an internal combustion engine must be 
such a compromise, for in some particulars the 
thermodynamic and mechanical factors in the 
problem are in conflict. A distinguished French 
engineer, M. Letombe, in a paper read at Liége in 
1905 on the influence of the water jacket 
on efficiency, in the course of his summing up, 
remarked as follows :— Le cycle le plus parfait 
est le cycle 4 compression aussi élevée que possible, 
& explosions 4 volume constant et détente com- 
pléte.”’ This may appropriately be taken as a 
text in considering this subject, which naturally 
falls under three heads: The period of compres- 
sion, the character of combustion, and the period of 
expansion. The other'two parts of the cycle, suc- 
tion and exhaust, have mostly mechanical signific- 
ance, and with ample valve area. and properly 
disposed ports the effect of these two strokes on the 
ideal card may be dismissed with the remark that 
they involve certain frictional losses which, though 
not negligible, are at a minimum in all well designed 
engines. In badly designed engines the effect of 
these losses may upset the cycle altogether and 
affect the character of the explosion and expansion 
lines, but one does not expect an ideal card from 
such an engine. 

The effect of increase of compression on efficiency 
is well known, but while thermodynamics knows no 
limit to the compregsion pressure, one must be 
assigned for practical reasons. With. combustion 
at constant volume the compression pressure and 
maximum pressure of explosion are inter-related, 
though in what way it is not possible definitely to 
say, since a large portion of the available heat of the 
charge seems to disappear at the moment of explo- 
sion. Increase of specific heat may account for a 
par& of this disappearance, which, however, is not 
material to our. present subject. The practical 
point is that we find the maximum pressure of 
explosion usually from three to three and a-half 
times the compression pressure. This factor 
depends very much on the class of fuel and the 
richness of the charge, but it obviously determines 
the practical limit. of compression. Very high 
pressures are practicable where the speed is low, 
and cold water the working fluid, as in hydraulic 
machines; but high pressures, high tempera- 
tures, and high speeds cannot exist together 
in a practical internal combustion engine. The 
reasons are obvious to every practical engineer, and 
accordingly we find that in the development of 
the modern gas engine speeds and compression 
pressures have been advanced very cautiously. 





The modern commercial gas engine runs mostly 
on producer gas, but must be designed alterna- 
tively for lighting gas without alteration, and 
as the latter will give richer charges and higher 
pressures, the compression pressure adopted is 
a compromise, being slightly higher than would 
be adopted for lighting gas alone, and generally 
considerably lower than is practicable with pro- 
ducer gas. The perfect cycle with compression as 
high as possible and combustion at constant volume 
has thus to be interpreted by the commentary of 
practice, and we are prevented from the full 
realisation of the higher thermal efficiencies. There 
is this, however, to be said, the increments of 
efficiency are not proportional to the increments of 
compression pressure, and even were much higher 
pressures practicable than have been found hitherto, 
it is quite certain that from a commercial standpoint 
the small increase of efficiency obtainable would be 
balanced by other considerations, such as slower 
speed due to increased weight of parts consequent 
on the higher pressures. Where the perfect cycle 
as M. Letombe defines it is departed from, and very 
much higher compression pressures are used with 
combustion at constant pressure, the loss due to the 
less efficient method of adding heat to the charge is 
balanced to some extent by the gain due to the 
higher compression. This cycle is only applicable 
where the fuel can be introduced under pressure at 
the end of compression, and precautions must be 
taken that no premature introduction of the charge 
is possible, otherwise combustion at constant volume 
would take place, with consequent excessive pressures 
in the cylinder. This cycle is well known in oil 
engines of the Diesel type, but has not been 
employed with the gas engine, as there are almost 
insuperable practical difficulties in the introduction 
of the gas charge into the cylinder under pressure. 
The combustion at constant: pressure does not 
fulfil the requirements of our perfect cycle in 
that expansion is not complete. With combus- 
tion at constant volume the whole of the heat 
is added at the end of compression before the 
piston begins its expansion stroke, consequently 
expansion is complete. . It is practically certain that 
no engine made exactly fulfils this condition. The 
changes of pressure during the first small fraction of 
the expansion stroke are so rapid that it is difficult 
to see from an ordinary indicator diagram what is 
really taking place, but if a very sensitive and 
accurate indicator.he used and a distorted diagram 
drawn—such as can be produced by connecting 
the indicator drum to a small crank at right angles 
to the engine crank, whereby for this period of the 
stroke the horizontal scale is magnified—it will 
generally be found that for a sensible period after 
the maximum pressure has been reached the ex- 
pansion curve is nearly an isothermal. In other 
words, a certain amount of combustion is going on 
after the peak of the diagram has been passed, 
and this feature will be more marked the later the 
ignition is set. In gas engines, where the ignition 
is set very late, and in oil engines, where the dence 
nature of the oil vapour makes perfect mixing 
difficult, there is. no difficulty on an ordinary 
diagram in tracing this delayed combustion much 
further down the expansion stroke. This delayed 
combustion probably accounts for some of the 
missing heat—perhaps all that is not otherwise 
explained by the increase of specific heat at the 
higher temperatures. If the period of delayed 
combustion is small—say, for not more than 5 per 
cent. of the stroke—the effect on the efficiency is 
slight; but, on the other hand, such delayed com- 
bustion has considerable advantage from a mechani- 
cal point of view. Combustion entirely at constant 
volume, such as is contemplated in the perfect 
cycle, involves an instantaneous rise of pressure, 
and this cannot be obtained without shock, a con- 
tinuation of which must not only be prejudicial to 
the life of the working parts, but bad also for 
mechanical efficiency. The ideal card will stop 
short at the point where mechanical efficiency 
begins to be sacrificed; for, after all, the ultimate 
test of efficiency is a commercial one, and is based 
on the brake horse-power, and should include also 
smoothness of running and long life of working 
parts. The slightly delayed combustion has also 
the advantage of giving a “fatter” card, but this 
advantage must not be pushed too far, for, if so, the 
exhaust gases are rejected at too high a tempera- 
ture, and this raises the mean temperature of the 
cylinder, increases the jacket loss, and reduces the 
weight of charge taken in. An endeavour to 
obtain very high mean pressures by very re- 
tarded combustion defeats its own end, for the 
cycle becomes unstable, with, eventually, missed 
ignitions. ; 
Let us for a moment get back to first principles. 
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We are taught in the very early stages of our study 
of Thermodynamics that in any heat engine the 
condition of maximum efficiency is that all the heat 
must be added at the higher temperature, and all 
rejected at the lower. No engine satisfies this con- 
dition, least of all the internal combustion type, 
but the principle points out what must be aimed at. 
The addition of heat must take place as much as 
possible at the in end of the piston stroke, and what 
we want to point out is that the existence of a peak 
on a diagram is no evidence that this has been 
accomplished. We have seen cards with such a 
peak which showed also delayed combustion right 
down the expansion stroke, while, on the other 
hand, some cards with a rounded top show that 
the combustion is practically complete as soon as 
the pressure begins to fall. Anyone with the 
exercise of a little mathematics can show that the 
flattening of the top of the card— in other words, 
combustion at constant pressure—for a small 
fraction of the stroke detracts very little from the 
thermal efficiency, providing, and only on this 
condition, that combustion is complete at the end 
of that fraction of the stroke. Such a card has 
many practical advantages, and is worth striving 
for. The perfect cycle, as defined by M. Letombe 
in the words quoted, will, if interpreted by the 
practical considerations we have endeavoured to set 
out, give us the ideal card. 


Suburban Railway Traffic. 


THE Board of Trade report on the railways of 
Great Britain and Ireland for 1908, recently issued, 
contains many statistics which are eminently instruc- 
tive. One fact is that profits diminish as business 
extends. Putin another way, the capital invested in 
railways may be taken as about £1,398,000,000. 
The interest on this is earned by doing work ; but 
the more work done the less in proportion are the 
net earnings. Another point is the enormous sum 
paid by third-class passengers— £32,111,000—as 
compared with first-class—£3,271,000—and second- 
-class passengers—£2,715,000. It is not remark- 
able that several important companies propose to 
follow the example of the Midland, and do away 
with the second-class altogether. 

During the recent half-yearly meetings speaker 
after speaker deplored the loss of suburban passen- 
ger traffic. Ino all cases this is attributed to the 
rivalry of Tramways and Tubes. These last carried 
no fewer than 161,000,000 of passengers last year. 
The question at once arises, Why should tramways 
be preferred to railways by the suburban popula- 
tion? Is it not that the railway fails to satisfy the 
conditions which prevail in modern business life? 
In outer London there is an enormous and ever 
augmenting number of empty houses. They are 
empty because facilities abound for getting to and 
from “the City,” or more accurately, central 
London, in which may be included the great shop- 
ping districts of the West End. Leaving feminine 
and pleasure traffic on one side, let us confine our 
attention to that business traffic which is the main- 
stay of the various systems of locomotion which 
competes forit. Not one of the older railways ever 
contemplated traffic of this kind. The truth is that 
suburban transportation has been tacked on to main 
line work in a most haphazard fashion. Certain 
incompatibilities are encountered, and it has been 
found essential to make changes and enlarge stations 
at an enormous oatlay. It is open to question 
whether the end justifies the means. It is possible 
that many railways would have been better off if 
they had avoided the expenditure of capital, and 
left the tramways severely alone. Competition has 
always been pushed to excess by British railway 
companies. The outlay has taken place, and is 
taking place. The policy essential to any success 
whatever lies in making the competition effectual. 
That is to say, if the passenger haa a choice between 
the railway and some other mode of conveyance, 
then let the railway present superior attractions, 
and this will day by day become more necessary 
and more difficult, because competition will no 
doubt become keener. As an example, it may 
be pointed out that covering in the top deck 
of tramcars is said to have more than doubled 
the number of passengers. There is good reason to 
suppose thatat nodistant date motor omnibuses will 
be puton our streets and on suburban roads which 
will be as superior to the crude existing machines 
as a modern locomotive is to the Rocket or Invicta. 
We need not explain what these things will mean 
to the railway companies. These last labour under 
t-vo great disadvantages. They lack accessibility, 
and they are two inflexible. These defects seem to 
be ineradicable. To these may be added a third, 





which is avoidable, namely, want of punctuality. 





It is essential to the working of railways that 
there shall be fixed stopping places—stations— 
and no others, in so far as passengers are concerned. 
The typical City man using the railway has to find 
his way to the nearest station, at which he must 
arrive at a particular hour. At the other end, when 
he gets out, he finds himself at some distance from 
his office. His routine is carefully fixed for him. 
To the time spent on the railway must be added 
that required to unite his home at one end and his 
office at the other to the railway. On the other 
hand, the tramcar passes his door, or goes close to 
it. There is no necessity to catch any particular 
car at any particular moment. He can allow him- 
self some latitude. In London proper he finds 
himself put down close to where he would be. 
The populations of great cities have been compared 
to ants, not inaptly. Ants do not move in 
batches, so to speak. The tramcars carry 
men a few at a time and very often. The 
railways many at a time and seldom. A further 
serious drawback to railways is that much time is 
required and inconvenience suffered in getting from 
the street to the train. A tired City man does not 
enjoy climbing steep stairs or a five minutes’ walk 
inside a huge station to his train. In all cases it is 
a distinct advantage to have the suburban train as 
near the street as it can be got. It is impossible to 
overrate the value of accessibility. The tubes could 
have no commercial existence at all were it not for 
lifts. 

We have referred above to lack of punctuality. 
Now there are real and pseudo-punctualities. A 
train is timed to arrive at a terminus at a stated 
hour. It is late; that is true unpunctuality. But, 
again, it arrives outside the station before it is due, 
and stops there; that is pseudo-unpunctuality. 
There is nothing to which the suburban passenger 
objects more strongly than to be kept waiting just 
outside a terminus. If we study the question with 
a little care we shall find that suburban unpunc- 
tuality is almost always terminal. The train cannot 
get out of London Bridge, let us say, or into Vic- 
toria. In clear weather there is no trouble along 
the line. If we examine further, it will be found 
that the delay is for the most part due to the way 
in which the roads are laid out. There are, for 
example, three platforms. The trains from a fourth 
have to cross in front of all three in getting out of 
the terminus, and all three are blocked both for 
incoming or outgoing trains by the fourth. The 
multiplicity of docks and platforms is of no use 
unless adequate access is provided. We hear a 
great deal about “ bottle necks”’; but the influence 
of a “bottle neck” on any particular train is 
really very short-lived in competent hands. It 
is not in the bottle neck, but in the maze of lines 
closer to the terminus that obstacles occur. Three 
suburban trains at a time may be found waiting to 
get in, and all detained by a single main line train 
waiting to get out. The permanent way engineer 
provides the roads; it is for the traffic manager 
and the signal staff to decide how they shall be 
used, and it is difficult to avoid the conclusion that 
in many cases incompetence is manifest in the 
sense that the most is not made of provided 
facilities. 

We have said nothing about the electrification of 
lines so far. We doubt, however, that the running 
of local steam and electrical trains on the same 
lines can be commercially successful. But there is 
no room to doubt that electrical trains will not find 
that favour with the public which is desirable, 
unless care is taken that they shall not be kept 
standing on the line waiting for a chance to get into 
the terminus. That is, as we have said, in the eyes 
of the City man, the unpardonable offence. The 
tramcar cannot commit it. Beyond all question 
the traffic on some lines is worked with much more 
punctuality than it is on others. To secure this 
result much skill is required, and very special 
knowledge of what can and cannot be done. 
Excessive caution is no doubt manifest in many 
instances; but it is only too often an evidence of 
cowardice or indolence, rather than of true care for 
the lives and limbs of passengers. To keep a train 
waiting outside a station for another a quarter of 
an hour late, whose position is perfectly well 
known, is not consistent with ability on the part of 
the traffic manager and his staff. 


Sand in Concrete. 


SoME interesting statements regarding the use of 
sand in concrete ‘were made in the paper on 
“Reinforced Concrete” read by Mr. Arthur C. 
Auden before the Institution of Mechanical 
Engineers at its recent meeting in Liverpool, and 
in the discussion upon this paper. There is a 








consensus of opinion that sand is an absolute 
necessity for the production of the best concrete, 
Moreover, nothing which is quite so good as natural 
sand has hitherto been discovered. Man may 
attempt by pulverising rocks, and by screening and 
washing the product, to produce a substitute, but 
he is not so successful as Nature. In what the 
difference lies it would be hard to say; nor is it 
quite clear in every instance why some sands give 
better results than others; nor, again, why some 
sands, which give results not so good as others 
when tested soon after the cement has set, give 
better results than the others when the concrete is 
older. It is quite evident that we do not know all, 
or anything like all, there is to know about this 
material. Mr. Auden, in his paper, stated that 
sand “ must not ‘bind,’ that is, retain any shape 
when compressed, and it must be incapable of being 
smoothed with a trowel to a bright surface, or of 
“standing up’ by itself when cut by a shovel.” ll 
these, he remarked, are rough-and-ready ways of 
“ascertaining that the sand has what is required, 
namely, large sharp grains.’’ There are, however, a 
good many engineers, probably a majority of them, 
who will aver that a variation in the size of the 
sand particles is a necessity in order to obtain the 
best results. Some authorities state that extremely 
fine sand can be used alone, but that it gives a 
weaker result than either coarse sand alone, or a 
mixture of coarse and fine sand. Then again, what 
isa “sharp” sand? Mr. Priest, when discussing 
Mr. Auden’s. paper, remarked that though he had 
been using the term in his specifications for a 
quarter of a century, he was bound to say that lie 
really did not know what it meant. He used to he 
under the impression that “sharp” sand when 
viewed under the microscope would look like broken 
granite; but there was probably no such thing as 
sand of that quality, as it all consisted of rounded 
grains. This lack of accurate knowledge has 
probably in the past led to much unnecessary 
expenditure; special sand from a particular dis- 
trict, which can only be procured by the payment of 
heavy carriage rates, being insisted upon, when a 
local material would have answered the purpose 
just as well. 

Perhaps the point on which there is the greatest 
divergence of opinion is the cleanness of the sand. 
Probably 999 specifications out of a thousand will 
stipulate that the sand must be clean—many that 
it must be washed. Thisis the case not only in this 
country but abroad. The following is quoted from « 
well-known American Treatise on Concrete :—* The 
sand should be clean. One may obtain some idea of 
its cleanliness by placing it in the palm of one hand 
and rubbing it with the fingers of the other. If 
the sand is dirty it will discolour the palm. If the 
use of dirty sand is unavoidable, its effect upon the 
strength of the mortar should be investigated.” 
Clearly a loss of strength is anticipated. Yet what 
does Mr. Auden say? He agrees that dirt in the 
form of slime, mud, or vegetable refuse is distinctly 
bad, but “a little loam, enough to soil the fingers 
when lightly rubbing the sand between them, but 
not enough to make the sand adhere to them, is no 
detriment.” He even states that small particles or 
nodules of clay do not appear to affect the strength 
of the concrete provided they are very small both 
in themselves and innumber. Here, then, we have 
two absolutely divergent statements. In one case 
the sand must not dirty the hands; in another it 
may do so, and may even contain minute pieces of 
clay. This question has of recent years attracted 
some little attention from investigators. One 
authority states that an amount of clayey matter 
up to about 12 per cent. does no harm, but may 
even be beneficial. Mr. Priest, however, in con- 
tinuing the discussion already referred to, went 
a good deal farther than this. He pointed out 
that in his experience sand containing 15 per 
cent. of loam gave a result 20 per cent. better than 
a sand which had been washed free from loam. It 
was not, he explained, till an adulteration of 22 per 
cent. of loam had been reached that deleterious 
results were experienced. There are many who 
would absolutely forbid such, or anything approach- 
ing such a percentage of adulteration. 

The matter is of no little importance both from 
the point of view of the engineer and of the con- 
tractor. It is eminently desirable on the one hand 
to spend as little as possible on constructive works, 
due regard being had to their safety and per- 
manency ; yet it would be a most dangerous policy 
to state that sand with 20 per cent. adulteration 
might be permitted under all circumstances. Mr. 
Priest spoke of the additional ingredient as loam, 
and loam has a fairly wide meaning. It would be 
quite reasonable to imagine that the loam of one 
district might act as Mr. Priest has described, while 
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that from another part of the country might have} nd to these the engine works were apparently added, 


an entirely different effect. Hence we are by no 
means inclined to endorse without qualification the 
statement which Mr. Priest is reported to have 
made, that “it was almost safe to assume that the 
strength of the combination increased with the 
amount of diré in the sand.” The engineer 
has too much responsibility to take such a 
step as this headlong. While we are quite 
ready to believe that Mr. Priest obtained the 
results he mentioned, we are emphatically against 
the wholesale permission of adulterants till more is 
known on the subject. There is a great deal of 
information available regarding the behaviour of 
concrete in which clean sand has been used; there 
is but little knowledge regarding the lasting 
qualities of concrete made with dirty sand. Still, 
as we have said, there are occasions on which local 
and possibly dirty material might be used instead of 
clean sand carried from a distance, and thereby a 
saving in money brought about. Hence, it would 
seem most advisable that really trustworthy 
investigations should be carried out as regards the 
effect for good or ill of dirt in the sarfd. It has 
been suggested that the committee undertaking the 
consideration of reinforced concrete on behalf of the 
Institution of Civil Engineers should go thoroughly 
into the question, and this proposal appears to us 
to be excellent. 








MATTHEW BOULTON. 


On the 17th August, 1809, Matthew Boulton died, aged 
eighty-one. As the partner of James Watt his name has 
been immortalised, and we are glad to hear that very 
recently Birmingham has proposed that something shall 
be done in the way of honouring his name. He was 
buried in Handsworth Church, in which is a mural 
monument designed by Flaxman, and bearing an inscrip- 
tion in the composition of which Watt assisted. Various 
proposals have been made, among which may be named 
the following :—(1) The erection in front of the Hands- 
worth Council House of a statue of Boulton, possibly to 
be followed in later years by statues of Watt and Murdock. 
(2) The establishment of a scholarship in mechanical 
engineering for the Handsworth Technical School to the 
Lirmingham University. (3) The acquisition of land at 
Handsworth between the ‘Cricks” and the corner of 
Villa-road for the purpose of constructing a Boulton- 
square, 

Matthew Boulton was the son of fairly well-to-do 
parents, and when thirty-four he married a lady with a 
good deal of property. He had taken much interest in 
light metal work, and not long after his marriage he spent 
£20,000 on the Soho works, and became one of the 
largest button makers in the world. It was a highly pro- 
tected industry, and Boulton flourished. 

In 1769 Watt took out a patent with Dr. Roebuck, 
of the Carron Ironworks. Roebuck was to have two- 
thirds of the profits. This first patent contains all that 
is essential to the steam engine of to-day—the separate 
condenser, the steam jacket, and expansive working. 
He began his first real steam engine with an 1Sin. 
cylinder, and encountered tremendous difficulties in its 
construction because of bad workmanship. About this 
time Roebuck lost much money, and sold his share to 
Boulton. After some trouble a special Act of Parliament 
was passed, and Watt’s patent was extended from 1769 
to 1794. Boulton was a man of considerable scientific 
attainments, and he had unlimited faith in James Watt, 
and, we may add, in Murdock, who was Watt’s right- 
hand man. Machine tools were constructed such as 
had never been seen before ; and the world possessed the 
steam engine. Very complete illustrations and a detailed 
description of the Old Soho Works, just before it came 
into possession of Messrs. Avery, will be found in 
Tar Enoinerr, Vol. Ixxx., 1895. The Soho Foundry 
stood on the bank of the Birmingham Canal, about one 
mile from Old Soho. It was begun in 1775, and was 
started on January 28th, 1776. A banquet was given by 
Boulton, who in an appropriate address exhorted his men to 
live industriously and frugally. Boulton sunk about £40,000 
in Soho before any profit was earned. But things came 
right in the end, and the firm received the reward of 
their labours. A very moderate reward if it is compared 
with the value of the work accomplished. Itdoes not appear 
that Boulton was in any sense an inventor, at least as 
far as steam machinery was concerned. None the less 
was his aid essential to Watt; and it is clear that he was 
a man of large mind and strong faith. Probably, in the 
first instance, neither he nor Watt had any definite idea 
of the part steam was going to play in the life of the 
world, They both lived long enough, however, to get at 
least a glimmering of the true character and importance 
of what they had done. In many ways Watt was incom- 
petent as a commercial man—probably a fortunate 
circumstance, There was much rivalry, and many actions 
for infringements had to be fought ; but Boulton had right 
on his side, and he knew how to make proper use of that 
great fact. It is regrettable that the last years of his life 
were years of suffering due to a painful and incurable 
disease. We trust that Birmingham will pay a proper 
tribute to the memory of a man whose life work specially 
contributed to the prosperity of the city and the 
surrounding district. 

We reproduce from Tae Encinegr for October 4th, 
1895, the statement of dates at the end of the article, 
which dates are believed to be accurate. Some doubt 
exists, however, as to the earliest developments at Soho 
for making steam engines. The metal works were there, 








and subsequently the coining mill. For detailed informa- 
tion we must refer our readers to the series of illustrated 
articles on the Soho Foundry, which began in THE 
EnGingEr for September 27th, 1895. We can confidently 
recommend the study of these articles to our younger 
readers. As examples of early machine tool construction 
they are full of interest and information. 


1728 ... Matthew Boulton born 

1736... James Watt born 

1741 A lease granted to Messrs. Ruston and Evans to 
construct a pool 

1762 Mr. Boulton purchased the lease and mill, and 
enlarged the rolling mill 

1764 Foundation of silver and plated metal factory 
constructed 

1765 ... Factory completed 

1745 Boulton invented inlaid buttons and chains 

1754 Murdock born 

1769 Watt’s first patent 

1778 Mill erected for coining copper money 


1779 Murdock called at Soho in search of work 








OBITUARY. 


HUGH ERAT HARRISON. 


WE regret to have to announce that Mr. Hugh Erat 
Harrison, the Principal of the Faraday House Electrical 
Standardising, Testing, and Training Institution, died on 
Thursday, the 12th inst. 

Mr. Harrison was born at Westminster, on April 23rd, 
1859, and was educated at University College School. 
He matriculated in 1876, and entered University College, 
where he gained a Clothworkers’ Exhibition in Chemistry 
and Physics in 1877. He studied for a short time in 
Paris, and subsequently took took his degree in 1880 with 
Honours in Experimental Physics. In the following 
year he entered the service of the Anglo-American Brush 
Company, now the Brush Electrical Engineering Com- 
pany, Limited, and subsequently became managing 
engineer of the Sheffield branch of the Hammond Electric 
Light and Power Company, Limited. 

In 1882 Mr. Harrison organised and became principal 
of this company’s Electrical Engineering College in Red 
Lion-square, London, and when it was closed in 1885 he 
became a partner in the firm of Phillips, Harrison and 
Hart. On retiring from this firm he was appointed clerk to 
the Research Committee of the Institution of Mechanical 
Engineers, but it was in 1889 that he carried out the work 
with which his memory will be associated, viz., the 
organisation and foundation of the Electrical Standardis- 
ing, Testing, and Training Institution, Faraday House, 
London, of which he was principal at the time of his 
death. He drew up the scheme of studies himself, and 
to the close of last term lectured to the students on 
electrical engineering. In addition he organised the 
testing department and superintended its work, and in 
connection with this he was appointed Board of Trade 
Electrical Inspector for Croydon, Tunbridge Wells, Ealing, 
Wimbledon, Chatham, Godalming, and Clacton. From 
1887-1901 he was Assistant Examiner in Magnetism and 
Electricity to the Board of Education, and he was one of 
the delegates sent by the Institution of Electrical Engi- 
neers to attend the International Electrical Congress held 
at St. Louis in 1904. 

Mr. Harrison at one time contributed largely to the 
technical Press, and we may mention as articles coming 
from his pen those entitled “The Principles of Alternate 
Current Measurement,” “ Notes on Electrostatics Treated 
Opsigraphically,’ and “Electricity, Magnetism, and 
Electricity Supply.” He also wrote two small text books 
for the pupils of Faraday House, one upon “Graphics ” 
and another on “ Armatures ’—first part—and was en- 
gaged in the preparation of the second part of this latter 
at the time of his decease. He specialised very con- 
siderably in alternate current work and carried out some 
good work in this direction. He was elected a Member 
of the Council of the Institution of Electrical Engineers 
in 1906. 

Mr. Harrison was a man of wide reading with well- 
balanced mind and singularly clear judgment. He was, 
however, reserved almost to shyness and shrank instinc- 
tively from anything approaching publicity. Nervous to 
a degree and highly sensitive, he was nevertheless 
possessed of great tenacity of purpose and strength of 
will, and those with whom he happened to come into 
active opposition were often astonished at the force he 
disclosed. He was an associate member of the Institution 
of Civil Engineers, and a Fellow of the Chemical Society. 


WILLIAM FORD STANLEY. 


Tar death is announced of Mr. W. F. Stanley, who, 
although not himself actually an engineer, has done much 
for the advancement of the profession. Mr. Stanley had 
been in failing health, and some time ago gave up active 
control of the business which he founded fifty-five years 
ago. Always characterised by ingenuity and indomitable 
perseverance, he, in the early fifties, commenced business 
in partnership with his cousin. His father, under whom 
he received his early training in the mechanical arts, 
was an engineer, and in the early part of last century 
was identified with the construction of heavy weighing 
machinery, his ideas in this direction being still embodied in 
apparatus of this class manufactured at the present time. 

In 1856, two years after starting in business, Mr. 
Stanley invented the simple form of stereoscope, which 
for a number of years had a large sale, and helped thereby 
to establish the young firm as a financial success. He 
later on turned his attention to improving the design and 
construction of mathematical instruments, the well- 
known bolt for holding the needle points of compasses, 
&e., being one of his earliest patents. In addition to the 
manufacture of superior drawing instruments, the making 
of surveying instruments was then undertaken, the firm 
becoming Government contractors and acquiring a world- 
wide reputation for satisfactory work. 





Mr. Stanley, who was a Fellow of the Geological and 
Royal Astronomical Societies, invented in his later years 
the circular and logarithmic dividing engines, and wrote 
on many scientific subjects. Among the latter we may 
mention his works on fluids and the nebular hypothesis. 
Always keenly interested in educational matters, Mr. 
Stanley devoted a large share of his life to the encourage- 
ment of technical education and trade schools, and the 
Stanley Institute, which is the outcome of his ideas, has 
attracted considerable attention from education authori- 
ties. His death, which occurred last Saturday, at his 
home in South Norwood, will be keenly felt in the 
district, in the progress of which he had always taken 
an active interest, promoting its welfare by every means 
in his power. Mr. Stanley was in his eighty-second 
year. 








LITERATURE. 


Les Poussiéres de Houille. Par M. J. Daniel, Ingénieur des 
Arts et Manufactures, Docteur Special en Exploitation des 
Mines. Paris: Dunod et Pinat. 1909. 

Tus is a large octavo pamphlet of 73 pages and an index, 

illustrated by 25 engravings. It is in effect an extract 

from the Annales des Mines for February last. A great 
deal has been written, and yet more said, about dust in 
coal mines as a cause of explosion. We have here 
collected in a very succinct form most of the essential 
information which exists concerning what is still a very 
obscure question. Dr. Daniel begins by referring to the 

“‘ Proceedings ” of the Royal Commission on Mines since 

1891. He points out that the real problem is not whether 

dust can or cannot play the part of an explosive, but the 

degree in which it is mischievous. In France, at all 
events, this has been greatly under-estimated, and it was 
not until the dreadful catastrophe at Courriers occurred 
on the 10th of March, 1906, when 1009 men were killed 
and 64 miles of galleries were wrecked that proper con- 

sideration was given to the part played by dust. M. 

Heurteau published a report on this explosion, in which 

he arrives at the conclusion that even in non-fiery mines 

the dust may be as dangerous as gas. So far all is plain 
sailing. When we push our inquiries, however, we find that 
difficult questions are involved; that there is no complete 
knowledge as to how dust explodes, or why it explodes, and 
what precautions can be taken to prevent such explosions. 

Before we have done it will be seen that highly promising 

schemes are complete failures, because they introduce 

evils incompatible with the working of coal mines on a 

commercial basis. 

As to the lack of knowledge which prevails, Dr. Daniel 
gives examples, of which one will suffice. In 1893 Mr. 
Henry Hall carried out a series of experiments, numbering 
in all 129, with dust found in Somersetshire mines. As 
he could not obtain an explosion he pronounced these 
mines safe. But three explosions near Radstock— 
occurring at Camerton in November, 1893; Timsbury, 
February, 1895; and Norton Hill, April, 1908—fiatly 
contradicted these conclusions; and it seems to be 
admitted that it is. not possible to decide from a mere 
examination or trial of the dust whether it is or is not 
explosive. It is not at all necessary that dangerous dust 
should be coal dust. Thus the “stive” produced in flour 
mills is dreadfully dangerous. The phenomena are those of 
extremely rapid oxidation, brought about by the great super- 
ficial area of each molecule as compared with its weight. 
Cast iron filings sprinkled through a gas jet catch fire and 
burn with extreme brilliance. Pure iron reduced to an 
impalpable powder becomes brightly incandescent if air 
is permitted access. Ostensibly, the finer the coal dust 
is the more likely is it to explode; but even this is not 
certain. One point deserves more attention than it has 
yet received, namely, the part played by detonation. It 
is possible that whereas no explosion would be produced 
in a dust-laden atmosphere by a naked light, the firing of 
a detonating fuse might cause one. 

Our author considers in elaborate detail the measures 
of prevention which have béen tried with more or less 
success in different mines and various districts. These 
may be classified under three heads—the prevention of 
the distribution of dust; the removal of its explosive 
qualities; and its collection. That dust will be produced 
in the face of the workings while the coal is coming down 
goes without saying, but there it is not very dangerous. 
It is the distribution of dust all along the galleries, road- 
ways, and up the shaft that is so périlous. To prevent 
this the corves, tubs, or wagons should be dust-tight, and 
half a dozen different methods of construction are illus- 
trated. The screening of coal produces much dust, very 
fine and very inflammable. Dr. Danielillustrates several 
installations for filtering the air and collecting this dust. 
Screening plants ought always to be at a good distance 
from the shaft. 

Atfirst sightit would seem that the simplest and best ofall 
devices consists in watering the roads and the workings. 
This method is practised very largely, but itis by nomeans 
so satisfactory as might be thought. Our author goes fully 
into the reason why. One of the most remarkable is the 
effect produced sometimes by spray in the workings. Seve- 
ral illustrations are given. Thus, at Altofts, at a depth of 
about 500 yards, a gallery, 5ft. 6in. high and 7ft. wide, 
had required no repairs for three years. Spraying was 
introduced, and in half an hour heavy falls took place 
because of the crumbling of the side walls. In another 
case four out of five heavy traverses came down about an 
hour and a-half after the spray was put on. Another 
drawback is that at great depths the temperature is high, 
and becomes unendurable unless the air is quite dry. 
According to Dubois-Reymond a temperature of 104 deg. 
Fah. would be incompatible with existence unless the 
air was dry. When it is, a temperature of 122"deg. Fah. 
is endurable. In damp air the men can only do less 
work. Horses are more susceptible than men to high 
temperatures. 

The conclusions of the author are summarised at the 
end of the pamphlet. They deal with the formation of 
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dust, transport, screening, and coal cutting. Under a 
second heading we have the ignition of dust and the 
nature of explosives used in blasting, and the precau- 
tions to be taken with them. Lastly, we have the pro- 
pagation of explosions, concerning which we give the 
author's own words :— 

La seule maniére de pouvoir lutter avec succés contre la pous- 
siére consiste dans sa suppression et non dans sa neutralisation, 
que celle-ci soit basée sur l’action de l'eau (arrosage), sur l'addi- 
tion de poussiéres incombustibles ou de sels hygroscopiques. Ces 
divers procédés seg des inconvénients multiples. Leur 
effieacité est d’ailleurs aléatoire et leur action essentiellement 
temporaire. En somme, il convient de traiter la poussiére de la 
méme manidre que le grisou, s'inspirant de ce principe: ot il y a 
de la poussiére, il y a du danger. 

It is, perhaps, to be taken for granted that all mining 
students, and even a considerable percentage of mining 
engineers, are quite familiar with the problem of coal 
dust. But, even if this is true, they will still have in this 
little work a book of reference which they will find 
useful. All men practically engaged in coal mining will 
find collected in a compact form in its pages information 
which would have to be sought for elsewhere in a some- 
what extended literature. Concentrated information is 
a very welcome thing to the busy professional man. In 
this case the concentration has been exceedingly well 
done, 


SHORT NOTICES. 


Motors and Motoring. By Professor H. J. Spooner. 
London; T. C. and E. C0. Jack. Price 2s. net.—This is a 
new edition of Professor Spooner’s earlier work, but it has 
been considerably revised and enlarged, and will be found 
even more useful than his earlier work to many non-technical 
owners and their chauffeurs. The drawings are clear, while 
the explanations given of the more complicated parts of the 
mechanism of a motor car and the various underlying scien- 
tific processes are stated concisely and clearly, an absence of 
unexplained technical terms being noticeable throughout the 
book. 


Bamboo for Papermaking. By R. W. Sindall, F.C.S. 
London: Marchaut, Singer and Co. Price 2s.—The idea of 
the utilisation of bamboo fibre for paper manufacture is no 
new one; as long ago as 1875 Mr. Thomas Routledge pub- 
lished a pamphlet dealing with the subject, while for many 
centuries hand-made paper in the East has been made from 
this material. Recently renewed attention has been devoted 
to the subject as a result of the likelihood of a wood-pulp 
famine, and the present volume is an outcome of some 
inquiries and experiments made by its author in Burma 
during 1905 at the instigation of the Indian Government. 
His investigations are here recounted, and will be found to 
be thoroughly scientific and convincing. The paper on which 
this little book is printed was made in this country from some 
bamboo fibre, and appears to us to be quite satisfactory, 
taking printed matter and block illustrations in a manner 
equal to the ordinary paper used in printing. 

The Volcanic Origin of Coal and Modern Geological 
Theories. By Col. A. T. Fraser. London: Robert Banks 
and Son. Price 6s. net.—The author of this pamphlet 
undertakes in seventeen pages to propound an entirely new 
theory regarding the formation of the world’s coal measures. 
Basing his arguments on an inspection of some stratified 
rocks in Java and elsewhere, which closely resemble red 
sandstone shale and conglomerate, but which, he states, are 
clearly of volcanic origin, he proceeds, without stating the 
intermediate steps of his reasoning, to enunciate the theory 
that we owe our supplies of coal toa period in the earth’s 
history when volcanoes erupted bitumen and spread it over 
the land, enveloping the flora and fauna of the time being. 
He then elaborates this idea, and revolutionises accepted 
notions on the subject by accounting for the deposition of 
many sedimentary rocks, including marble, in a similar 
fashion. 

The Law Affecting Engineers. By W. Valentine Ball, 
M.A. London: Archibald Constable and Co., Limited. 
Price 10s. 6d. net.—The author of this volume admits in his 
preface that to write on the subject of the law as it relates 
to engineers is no easy task. Unlike solicitors and medical 
practitioners, who are responsible for their actions to the 
Incorporated Law Society and the General Medical Council 
respectively, the engineer is more or less free from the 
control of a governing body. Hence a difficulty arises in 
dealing with questions which require a definition of the 
professional duty of an engineer. In this work, however, 
the author has in his earlier chapters brought together a 
considerable quantity of information, and quotes precedents 
for various decisions dealing with such matters as the status 
of an engineer, his fees, and his employment. He further 
deals with the vexed question of the duty and behaviour of 
an engineer when called as an expert witness. The remain- 
ing chapters are devoted to a discussion of the legal aspect 
of contracts, tenders, specifications, arbitrations, &c. An 
index in which the various items are grouped under common 
headings, and an appendix exhibiting suitable forms to be 
used for tenders, specifications, &c., will be found to add to 
the utility of the volume. 


The Calculus and its Applications. By R. G. Blaine. 
London: A. Constable and Co., Limited. Price 4s. 6d. net. 
—It is intended that this book should be of assistance to 
students who wish to acquire an elementary working know- 
ledge of the calculus and its applications. Being designed 
principally for the use of engineers, the author draws his 
examples largely from questions of a really practical 
engineering character, and makes good use of graphical 
methods. The differential calculus is treated in the first 
twelve chapters, and is carried as far as Taylor’s theorem, 
considerable space being devoted to the subject of maxima 
and minima. In the following nine chapters the integral 
calculus is introduced, while the last three are devoted to the 
discussion of some simple differential equations, to Fourier’s 
theorem and other matter. We notice that the author has 
a few remarks to make on the nature of the “‘ practical” 
problems to be found in so many text-books, and are glad to 
see him exposing the solution among others of the problem 
dealing with the flow of water over rectangular notches, 
which is usually wrongly given in most text-books. The 
method of dealing with this as suggested by Professor James 
Thomson’s theorem of similar flows might be introduced with 
advantage as showing the value of methods other than those 
of the calculus, 
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A SCOTTISH AEROPLANE. 


PRIVATE enterprise in the Glasgow district has recently 
been directed to the construction and testing of a new aéro- 
plane. The experimenters, Messrs. F. S. and R. H. Bamwell, 
whose father was works manager to one of the largest ship- 
building firms on the Clyde, are directors of a motor engineer- 
ing firm in Stirling, and have, therefore, every opportunity 
of carrying out their experiments on a scientific basis. 
Recognising the importance of high-efficiency propellers, they 
devised a special testing plant to ascertain the best proportions, 
pitch, &c. Their first experiments were with a monoplane, 
but they abandoned this type for the bi-plane, and their 
present machine is on modified Wright lines. The engraving 
gives an ides of the general structure of the machine, the 
main aérofoils of which are 48ft. long by 8ft. in width, 
placed 7ft. Gin. apart. The planes are of the double skin 
type, the upper and lower surfaces of oil-proofed silk being 











THE ENGINE OF THE AEROPLANE 


attached to fore and aft lattice girder frames, which 
are in turn strung on two main transverse members. 
These planes are concave on their undersides, and on the 
Phillips’ principle, the depth of camber being about 
3in. The wooden struts between the planes are of 
torpedo section, and the tension stays are of steel strip in 
order to reduce wind resistance. The machine is carried on 
two strongly-built central wheels in line, and smaller castor- 
mounted wheels about half-way along either side of the 
bottom plane are fitted to prevent the aérofoil from touching 
the ground. In order to avoid damage to the framie due to 
shock on alighting the wheels are all spring mounted. The 
engine employed is a Humber of the Tourist Trophy type, 
giving 25.6 horse-power by the Royal Automobile Club rating, 
although the actual power developed is considerably more. 
The fcur cylinders have a bore and stroke of 4in. by 6in., and 
the weight complete is about 4601b. The valves are of the 
inverted type set at an angle in the cylinder head, the cooling 
being on the thermo-syphon principle. From the engine 
two chain drives are taken, reversal of direction being 
obtained by means of pinions on the crank shaft. The 
chains drive two double-bladed propellers of 10ft. diameter and 
10ft. pitch, made by the experimenters in their own shops 
from yellow pine ou the lines recommended by Sir Hiram 
Maxim in his ‘‘ Natural and Artificial Flight.’’ Each pro- 
peller weighs 201b., and on a test with the machine stationary 
@ thrust of slightly over 3001b. was obtained from them. | 
The control of the machine in both horizontal and vertical | 
directions is effected by the cellular aérofoil structure | 
mounted on a form of gimbal and the fore end of a boom ' 
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projecting in front of the machine. Small warping planes 
are mounted between the extremities of the main aérofoils 
which together with the steering device are controlled from a 
single wheel. 

The weight of the entire aéroplane with water and petrol, 
and without the aéronaut, amounts to 14 cwt. With the 
operator the weight carried by the supporting surfaces is 
about 2°8lb. per square foot, a good figure for this type of 
machine, although much lower than the figure obtained with 
the Blériot monoplane, 

A recent trial showed, we understand, that the machine 
was properly balanced, and that a greater degree of skill and 
experience on the part of the aéronauts alone was necessary 
to make sustained flights attainable. A speed of 40 miles an 
hour was reached at the end of a 100 yards run, and the 
machine rose quickly when the front planes were elevated. 
Not caring to risk too great an elevation on the first attempt, 
the aéronaut deflected the planes and the control was more 
sensitive than he foresaw, and the forward ceels touched the 
ground before a recovery could be made, injuring the boom, 
so that the main planes came into contact with the earth, 
The operator was bruised, and the machine somewhat 
damaged, but the brief flight had demonstrated the 
speed and easy rising properties of the machine, despite its 
heavy weight. Further trials are to be made as soon as the 
necessary repairs are effected. 





A NEW FORM OF INSERTED TOOTH MILLING 
CUTTER. 


A MILLING cutter which is now being manufactured by 
M. Eadon and Sons, Limited, of Sheffield, and is illustrated 
below, has recently been patented by Mr. J. H. Barker, of 


Sheffield. The construction of the cutter is simple, 
and can be understood readily by reference to the 
figure. The body of the cutter is made of cast iron or other 


inexpensive material, and is formed in two parts or discs, one 
of which is bored to fit the machine mandril, and is provided 
with a collar which fits into a corresponding hole in the other 
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INSERTED TOOTH MILLING CUTTER 








disc. These two parts are held together, and adjusted either 
by the screws shown in the figure or by a central nut on the 
mandril, which in this case is provided with a collar against 
which the cutter abuts. On the edges of these discs slots are 
cut, having their axes either at right angles to the faces, or 
inclined to them, These slots are dovetailed in shape, and 
are cut deeper on the inner face of both discs, as shown in 
the engraving, teeth of corresponding shape being supplied to 
fit into the slots. To insert the teeth the body portion is 
taken apart and the teeth inserted in the slots in one-half ; 
the other half is then readily slipped on. The teeth are thus 
held firmly in position by tightening the screws provided. 

We are informed that a test recently carried out with 
one of these cutters working on chilled cast iron at a speed of 
100ft. per minute,and with a feed of lin. per minute, showed 
that it was capable of removing 5 cwt. of stock in ten hours, 
the condition of the cutter at the end of the test being 
described as ‘‘good.’’ Among other advantages the makers 
claim for this cutter that its diameter remains practically 
constant, and that the teeth are interchangeable and easily 
replaceable by unskilled labour. 
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Fig. 1 


SMALL OIL ENGINE ELECTRIC LIGHTING 
SETS. 


THE popularity which attended the introduction of the 
combined small oil engine and dynamo for electric light- 


ing led many firms to turn their attention to this claes | 


of plant. Amongst the pioneers may be mentioned Capel 

















Fig. 2—3-KILOWATT LIGHTING SET 


and Co., of 168, Dalston-lane, N..., which firm has for some 
time past been paying special attention to this question. 


We recently had an opportunity of seeing one of the latest of | 


this firm’s sets at work, and on this occasion a carbu- 
retter was being used which has been giving good results. 
In fact, it may be said that this vaporiser is the chief feature 

















Fig. 3—3-KILOWATT LIGHTING SET 


of the plant, for the design of the engine follows the ordinary 
practice for this class of work, as will be seen from the accom- 
panying engraving. The engines are made in different sizes, 
ranging from 3 to 7 kilowatt capacity. They have vertical 
cylinders, and run at the comparatively slow speed of 700 revo- 
lutions per minute. The plant illustrated in Figs. 1, 2, and 3, 





is of 3 kilowatt capacity. The engine hasa cylinder din. in dia- 
meter by 64in. stroke, and it is coupled direct, without the in- 
termediary of a flexible coupling, to ashunt-wound dynamo. 
The valves, which are both mechanically operated, are 
placed on the same side of the cylinder. They are made of 
nickel steel, and are of Jarge diameter. They are so fitted 
into the cylinder that, in order to withdraw them for inspection 
purposes or re-grinding, it is only necessary to unscrew one 
nut, an operation which requires very little time. Other 
features of the engine details include two balanced fly-wheels, 
and @ balanced crank made of Siemens- Martin steel, cut out 
of the solid and finished all over. Specially large bearings 
have been provided, which for this class of work are not so 
frequently adopted as they should be. Splash lubrication is 
employed, and sight-feed lubricators are fitted for oiling 
the cylinder and gudgeon pin. A low-tension magneto is 
employed for ignition, with hardened steel make-and-break 
contacts, the rocking lever forming one of the contacts being 
operated by a lever worked from the half-speed shaft. For 
regulating the speed an ordinary ball governor which operates 
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| carburetter serves to atomise the fuel as it impinges upon it, 
| so that the air and fuel are thoroughly mixed before being, 
admitted to the engine. In this way it is claimed that a 
perfect mixture is obtained. Provision is made for taking in 
additional air by a tap in the bottom of the carburetter ; the 
air passes through a central tube and enters the carburetter 
| below the valve, thus being thoroughly mixed with the 
essence, which is admitted by the carburetter valve. A 
| spiral groove surrounds a central tube, through which part of 
| the exhaust gases may be led if desired, and in cases when 
the engine is working in exposed places this is desirable. It 
| prevents, so we were told, all tendency to freeze, and not only 
heats the mixture, but also the additional air. In cases 
| where heavier fuels are used it is essential, and it will be 
found that the carburetter will work well on any fuel having 
flash points up to 120 deg. Fah. 

The carburetter automatically regulates the proportion of 
fuel and air to the speed of the motor ; consequently, when 
the carburetter has once been adjusted for the engine on 
which it is intended to run, it requires no further regulation. 
The lift of the valve of the carburetter varies with different 
engines, but is usually about in. to fin. This lift of the 
valve is important, as it determines the proportion of air and 
fuel admitted. A thumb-screw is provided for adjusting the 
size of jet, and the position giving the best results may be 
readily found while the engine is running, after which it iz 
not necessary or desirable to alter it. 

The louvre plate at the top of the carburetter is usually 
kept full open, and the proper mixture found by adjusting the 
additional air tap at the bottom of the carburetter. A greater 
suction on the jet may be obtained by partly closing the 
louvre plate, but if this is found necessary, it is usually 
because dirt has lodged in the jet of the carburetter, and 
prevented the free flow of fuel. 

We have been supplied by the makers with the following 
figures regarding the output of the engine with various types 
of fuel, and also the consumption of petrol and paraffin per 
brake horse-power per hour. These, no doubt, will be found 


of interest. Engine 5in. bore by 64in. stroke, speed 700 revs. 
per min. L.T. magneto ignition, with variable gear. Capel’s 
patented carburetter. Outrut on fuels as follows :— 
Petrol »s 45 h.w. 
Paraffin rere - OS 
Methylated spirit 3.8 
Naphtha .. .. 3.8 
ee 5.0 


The above outputs are with continuous running. For short 
periods the outputs have, we are informed, been much greater 
excepting with gas. 
Consumption of petrol .. .. .8 1b. per B.H.P. per Lour. 
Consumption of paraffin .89 Ib. a +o 








RHEIMS AERONAUTICAL MEETING. 


FROM August 22nd to 29th a meeting will be held at 
Rbeims at which aéroplanes and balloons, dirigible and other- 
wise, will be tested in competition. 

Up to the present thirty-eight aéroplanes, representing the 
latest ideas of all the better known aéronauts, have been 
entered for the meeting, which will provide every facility for 
a@ fair trial of the various methods of flight. Prizes aggregat- 
ing in value to more than £8000 will be offered. Among the 
various awards to be given the following are the most note- 
worthy :—A prize for the longest uninterrupted flight; one 
for the swiftest flight over a distance of 19 miles; two prizes 
for a passenger-carrying contest; and an altitude competition. 
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THE CAPEL CARBURETTER 


the throttle is used, and an extra spring is employed on the 
throttle spindle, which permits of small variations in speed 
being made without having to go to the tedium of altering 
the governor. All this spring does is to allow the throttle to 
be opened or closed more for the same throw of the governor 
balls. The cylinders are, as usual, water-jacketed, and 
the thermo-siphon system of cooling is employed. 
Undoubtedly the most interesting part of the plant is the 
very ingenious carburetter. This we illustrate in Fig. 4, 


and from this engraving the chief features of the vaporiser’ 


will be gathered. It consists of a spring-loaded lift valve which 
is opened by the suction of theengine. The valve has a broad 
face, to the centre of which the petrol supply is brought, so 
that when the valve is closed both fuel and air are simul- 
taneously shut off. Upon the valve being opened by the 
suction of the engine, the fuel is drawn in through a small 
jet in the face of the valve seat in the form of a fine spray ; 
at the same time air is also drawn in through the louvre 
plate above the valve seat. The mixture enters the cham- 
ber below the seat, and is made to take a spiral coursethrough 
the body of the carburetter. The spiral in the interior of the 


The Gordon Bennett Cup will te awarded in a speed competi- 
tion over 124 miles, and for this representatives from Britain, 
France, the United States, Italy, and Austria have entered. 
The meeting, which, granted favourable weather, should do 
much for aéronautics, has been arranged by the Aéro Club of 
France, and will be under the personal patronage of the 
President of the Republic, the French Premier, and other 
ministers. 

For the purpose in view the site chosen could hardly be 
improved upon. Situated on the Plain of Bétheny, the 
track is rectangular in shape, and one lap is 6} miles long. It 
is sheltered by the high ground in the neighbourhood from 
any disturbing wind, a factor which hitherto has led to many 
ascents being made in the early morning or late evening, as 
experience shows that at these periods the wind is less likely 
to cause trouble than at other times. It is probably in recog- 
nition of this that a rule will be imposed whereby no start 
may be made in a competition before 10 a.m. or later than 
7 p.m. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opunions of our 
correspondents. ) 





MARINE PROPULSION, 


Sir,—With reference to the letter by ‘‘ Fuse,” which appeared 
in your columns of July 23rd, on ‘“‘ Marine Propulsion,” it will 
appear to many readers that Mr, ‘‘ Fuse” in writing out his long 
exposition has got confused in his notions from overlooking some 
fundamental principles of the science, and it certainly will appear 
to the younger engineers as if ‘‘the very foundations of our faith 
in dynamics and kinetics are being shaken” by such views. 

“Fuse” in his long letter admits that ‘‘ Time does not interfere, 
because the time is the same for the gun and the projectile.” 

The force due to the explosion of the powder acts during a small 
interval of time upon both the bullet and the gun, that their pro- 
duct is taken as an ‘‘impulsive force” acting on those two bodies 
and giving to each a ‘“‘change of momentum,” that is, impulsive 
force = change of momentum— 

F, ¢ = M (2 — %) = m(V2 - Vj), 
Where F, represents the average or equivalent uniform force acting 
for ¢ seconds 
F, ¢ represents the impulsive force in lb.-sec. or units of 
momentum 
M, m represent the masses of gun and bullet respectively 
V, represent the initial velocities of gun and bullet 
respectively 
é2, Vo represent the final velocities of gun and bullet 
respectively, after the impulsive force has acted on the 


Ly 


bodies, 
But the velocity of the bullet and gun was zero to start with, 
therefore— 
F, ¢ = M vy = m Vo, 
that is, the impulsive force is equal to the momentum developed 
in each body under the circumstances stated, where the initial 
velocity of the body is zero. 

Hence, we see that the time does not enter into our calculations, 
since it is the same for the gun and the projectiie. 

In Sir George Greenhill’s article. we are given that the muzz'e 
velocity of the projectile, V. = 3000ft. per second, also weight 
of shot w = 850 lb., and weight of gun, &c., W = 50 tons 
= 112,000lb. To find the velocity of recoil of the gun, x 
F}t=Mxyn=m Ve 
F,¢ 4 Ww t2 = : Vv, 

g 


g 
= 850 x 3000. v2 


or 
850 x 3000 x g 


Ge, Fit ) = 
ene g x 112,000 


= 112,000 
g g 

= 22-7ft. per second. 

Since the force ceases to act after the projectile just leaves the 

nozzle of the gun, then it will appear clear to the readers that the 


maximum energy stored in the projectile will be at this point, and 
is in the form of kinetic energy. Kinetic energy of the projectile, 


Fy = © N22 — 850 x (30007, yy, 850 x (nnn 
2g 2x 2 "2x BS x Le 
= 53,362 ft.-tons. 
Also, ¢ a 
Kinetic energy of gun = i. 50 _x (22-7) = 402-5 ft.-tons. 
29 2x B2 


As the kinetic energies of the projectile and gun are zero at the 
start, then the above numerical values represent the ‘‘change in 
kinetic energy ” respectively. 


* Uniform or } ( Displacement through 
But, change of | _ | average value | x | which — of applica- | 
kinetic energy / — of variable ( ~ | tion of force has taken 
L force bond in its line of action ) 
That is, in the case of projectile— 
w V2, ~ 
——_+ = FF, x 2, 
29 
and for the gun, &c., 
Oo ah ve 
29 1X Ys 


where x feet is the advance of the shot, and + feet is the recoil of 
the gun, &c.; also. + y = /, the length of the bore of the gun. 


w V2 
Change in Fx of projectile 9  #0V¥% VW 
Change in kx of gun, &c. Wr, We, oc «’ 
7, 
“9 
since w c= Ww Vv. 
J g 
aS Change in Ex of projectile _ Fy» _ 
Change in Ex of gun, &c. Fiy 4 
ee a 
teed pee 
Bat, l=r +9 
rw Win 
f= + * = 
w* ( W ) 
c= (yg ,) = 22000 80 — 49.650 
Wit 112,80 
Similarly, y = (w = ) t= £50 x 50 _ 9. s7¢5¢, 
Wie 112,850 


Substituting the values of x and y in the above formulix for 
‘* the change in kinetic energy ” respectively, we will then obtain 
the numerical value of the average force F,, due to the explosion 
of the charge, acting on the base of the shot or on the face of the 
breech piece. 

850 


r V2 3000)2 <i ee 
Fr, = ‘i V z= ox or = 5 Hs = 1075 tons 
Zye 2 32 19-65 49-65 
Also 
T ‘ x (22-772 42-4 
F, = ° Py _ 112,000 (22-7) i 42-5 — "S668 tons 
2gy 2x 82 x 0-3768 0-3768 


which give a percentage error of about ()-6 of 1 per cent., and this 
may be considered negligible. 

Taking the average force Fj, acting through a distance x feet 
on the projectile, and through a distance y feet on the gun, &c., 
during an interval of time, ¢ seconds. 

Then, average pressure on face of breech-piece or base of shot 

F, 1068 _ 1068 x 28. . 
= = - = +93 y . 

Area of base» 22x 114 * 11-92, or 12 tons/sq. in. 
4 

Taking the average pressure as one-half of the maximum pres- 
sure at instant of explosion, we get— 

Max. pressure on base of shot = 2 x average pressure = 24 tons 
per square inch. 

The average velocity of the shot along the bore of the gun— 

eee tte Chenge in kinetic enaroy of projectile 

t Ft Change in momentum of projectile — 

The average velocity of the shot along the bore of the gun— 





= ~V%/2¢ — V2 — one-half the final velocity of shot 
Weg 2 
Qr 2 9.85 
*, time taken, ¢ = az = 2 x: 49-8) = ‘th of a second, very 
V 3000 30 < 


By the law of ‘‘ Conservation of Energy "— 
Total energy = Sum of energy of each part 
FiU=Fi r+ Fy 
1068 x 50 = 1068 x 49-65 + 1068 x 0-3768, assuming 
F, = 1068 tons, the lower value 
1068 x 50 = 1068 (49-65 + 0-3768) 
1068 x 50 = 1068 (50-0268) 

Thus, it is hoped that one of Sir George Greenhill’s followers has 
clearly demonstrated to ‘‘ Fuse” and all engineers with a “similar 
train of thought,” that the old, old principles of ‘‘the conserva- 
tion of energy” and ‘‘the conservation of momentum ” in connec- 
tion with the science of engineering still hold good at the present 
time as in ‘‘the days of old.” The writer has much pleasure in 
recommending to ‘‘Fuse” and all engineers interested in this 
important subject the recent book on ‘‘ Engineering Units of 
Measurement,” published by Messrs. John Smith and Son 
(Glasgow), Limited, 195, George-street, Glasgow, where these 
units are all dealt with. JOHN RAMSAY. 

Technical College, Glasgow, July 27th. 


or, 





Sir,—May I be allowed, as one of the two original correspondents 
in this discugsion, Mr. W. Preidel being the other, to follow up my 
letter in your issue of June 25th, in which it is shown that the 
question under discussion, viz., ‘‘ Does slip represent loss !” resolves 
itself into the subsidiary question: ‘‘Is the work of action 
necessarily equal to the work of reaction?” Mr. Preidel replied 
in the issue of July 2nd, putting our respective contentions in a 
very clear, correct, and concise form ; and showing that he is in 
perfect agreement with me as to what is the point under discussion, 
viz., whether the work of action is necessarily equal to the work 
of reaction. He also asked you, Sir, to obtain a verdict from a 
competent authority as to the correct answer. You then quoted 
in the same issue some passages from the late Sir W. Anderson’s 
book ‘‘ Conversion of Heat into Work,” which state, in effect, that 
the work of action is equal to the work of reaction, according to 
which Mr. Preidel is right, while I am wrong. 

In the next issue, July 9th, is an able letter from Mr. Henry 
Barnes disagreeing with the quotations from Sir W. Anderson’s 
book, and proving them wrong beyond doubt ; and in the following 
issue is an article by Sir George Greenhill, whom you asked, as an 
unchallengeable authority, to settle the question. The question 
to be settled is whether the work of action is necessarily equal to 
the work of reaction. This will be admitted by everyone who 
has followed the discussion, and it hax been owt | to by both the 
original disputants. But, unfortunately, Sir George Creenhill 
does not give a direct verdict as to whether these amounts of 
work are equal or not; in fact, the word ‘‘work” is never 
mentioned in his article. It is true that he concludes by saying : 
‘* The energy of the gun and shot are equal only when the weights 
are equal, &c.,”’ and I have no doubt that, as the energy of action 
and that of reaction are shown to be not necessarily equal, he 
leaves it as obvious that the work of action and that of reaction 
are also not necessarily equal, and thinks it unnecessary to say so 
as, no doubt, it would be in any ordinary case. But, unfortunately, 
Mr. Preidel does not admit, I understand, that the energy 
imparted is any measure of the work done; so that Sir George 
Greenhill’s article leaves the question as to whether the work of 
action is necessarily equal to the work of reaction still unsettled. 
May I, then, ask if you could obtain from Sir George Greenhill 
an answer—simply ‘‘ Yes” or ‘‘ No””—to this question. When a 
gun is fired is the amount of work in foot-pounds, which is done 
on the shot by the explosion, necessarily equal to the amount of 
work iu foot-pounds which is done on the gun! In answering this 
simple question, all such secondary matters as friction, discharge 
of gases, &c., which obviously have no parallel in marine propul- 
sion, should be disregarded ; a simple theoretical reply, such as 
would be expected in an examination in elementary theoretical 
mechanics, will settle the question. 

It is rather unfortunate that.guns were ever introduced in this 
discussion on marine propulsion, since, although | quite agree 
that a gun and its shot make a good illustration, gunnery seems to 
be more attractive than propulsion ; and there is some fear lest 
the original question under discussion, viz., ‘‘ Does slip represent 
loss ?” be lost sight of, while some question connected with gunnery 
be discussed instead. 

I have carefully followed Sir George Greenhill’s article, and it is 
in accordance, so far as it goes—allowing for two obvious mis- 
prints, where » is substituted for g, and the errors coasejuent on 
taking V roundly equal to 20 instead of 22 75, which, however, are 
quite immateria!—with what I have said in this discussion ; but, 
unfortunately, for my argument, he gives no direct answer to the 
precise question at issue, although, as I say, an answer may be in- 
ferred. As inferred, it is in direct contradiction to the quotations 
you gave from Sir W. Anderson’s book. 

I have studied this book, and find that Sir W. Anderson takes it 
for granted that the work done on the shot is equal to the work 
done on the gun, without troubling to verify or to demonstrate 
the equality. I maintain that this is absolutely wrong, and that it 
is not a case of looking through glasses out of focus, or of lack of 
definition, but simply a case of a great, though not infallible, man 
making a slip in el tary ics ; and, unless I am very 
much mistaken, Sir George Greenhill would corroborate this if 
asked his opinion. 

Mr. Preidel shows in his letter of July 26th that if the shot 
impinged on the gun with its original muzzle velocity, the gun 
would be given a velocity equal to the velocity of its recoil. This 
is perfectly true ; but Mr. Preidel infers from this that the energy 
expended in producing the original recoil must be equal to the 
energy expended on the shot. There is no justification for this 
inference, and it directly contradicts Sir George Greenhill’s very 
conclusion. When the powder impinges on the gun, only a part of 
its energy is expended in giving motion to the guu ; the greater 
part of its energy is dissipated in the form of heat, showing again, 
in fact, that the energy of the shot must be much greater than 
that of the gun. Seeing that Mr. Preidel’s premises are quite 
wrong, it is unnecessary to criticise the conclusions he draws from 
them in his letter of July 26th. It will be seen that every argu- 
ment that Mr. Preidel has so far used to show that the work of 
action is equal to the work of reaction is fallacious, 

August 14th. 7. & ©. 


«TT. S. C.’s” letter has been submitted to Sir G. Greenhill, who 
has sent us the following for publication : —‘‘ The statement ‘ the 
work of action equal to the work of reaction is only another way 
of saying that ‘the propulsive efficiency is one half, or 50 per 
cent. ;’ and in a screw propeller the effective slip will then also be 
one-half, or 50 per cent., so that ‘slip represents loss’ in the 
propeller efficiency. Now the marine engineer claims with justice 
that he can do better than this 50 per cent. efficiency, so that ‘the 
work of reaction is not necessarily equal to the work of action.’ 
The statement is incomplete in any case till some information is 
vouchsafed of the two bodies and their weight, upon which the 
action and reaction take place. Action and reaction are defined 
as the two aspects of the stress between two bodies. The analogy 
of gunnery and marine propulsion is complete when the unknown 
energy of the powder gas is contrasted with the complicated 
turbulence of the wake of a screw, but these are the refinements 
we are requested to disregard at present. Take, then, a simpler 
analogy, either of the motion of a train with no slip of the driving 
wheel, or an illustration, still simpler, of walking across a room, 
starting from rest and coming to rest again. The work put into 
the body in the shape of its kinetic energy is the equivalent of 
work done on it by the action of the feet through a certain 
distance ; the reaction of the floor puts the other body in motion 
with which the floor is connected ; if this is considered as forming 
part of the whole solid earth, the earth acquires theenergy due to 








nearly. 
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reversed. But while the man walks across the room, the earth 
finches through an insensible distance, inversely as the relative 
weight of the earth and man, and so the work of reaction is 
insensible, and the propulsive efficiency of the man is complete, 
Now let the man try to walk across the room over a mat on a 
smooth polished floor; the mat slips, and the difference of the 
work of action and reaction becomes very marked, depending on 
the contrast of the relative weight of mat and man, and if of 
equal weight ‘the work of action is equal to the work of reaction,’ 
and the propulsive efficiency is 50 per cent. As the weight of the 
mat increases relatively to the man, the propulsive efficiency of 
the man increases, till at length, when it is fastened to the floor to 
form part of the whole earth, ‘the work of reaction is zero,’ and 
his propulsive efficiency is complete. So, too, in marine propul. 
sion it is the object for efficiency of the propeller to act on as 
large a body of water as possible ; but as the volume can never be 
infinite, the efficiency falls short of 100 per cent., and may drop to 
50 per cent, and sometimes even lower. The answer, then, to 
‘T. S. C.’s’ question is No.” 








BRITISH LOCOMOTIVE PRACTICE OF TO-DAY, 


Sir, —Before proceeding any further with this discussion, | wish 
to dispel Mr. Riekie’s thoughts that I am antagonistic to the com. 
pound because | am a little prejudiced against extra complication 
and first cost, Now I am by no means thus antagonistic, and to 
my knowledge I have never written anything to suggest this. | 
said at the commencement of this controversy that ‘I think 
under present British conditions the compound is not desirable,” 
This I still adhere to. Nobody has greater admiration for the 
works of the late Mr. Webb, M. De Glehn, Von Borries, Godsdorf, 
&c., than I have. Now to the discussion. 

When Mr. Dean, Mr. Johnson, &c., first used cylinders of large 
diameter, the idea was to get better expansion. as at that time 
compounding was esercising the minds of most English engineers. 
Greater power was not aimed at, since at that period 17in. and 
18in. cylinders were quite sufficient. If Mr. Riekie can prove 
that I am wrong, I shall be pleased to learn so. There was no 
misconception on the part of the designers—the affair was 
purely an experimental one. Double engine running is very rare 
now-a-days, and when two large engines are seen together with a 
train :t is more often than not the pilot is a spare engine working 
back to its depdt. This is not an uncommon practice. When 
piloting is resorted to with a view to serious running the reason is 
this:—There is not sufficient power in the first place. To 
accelerate a train from rest requires the expenditure of work. 
The quicker the acceleration the greater the rate of work. I hope 
I am understood so far. Now then, Mr. Riekie asks, Why could 
not one engine do the work if the cylinder power were great 
enough! Of course it could, if—a very great ‘‘if’—the engine 
did not slip. Give the engine sufficient adhesion, then there is no 
reason for failure. According to Mr. Riekie there is no reason 
why a single-wheeler would not do all that is required if the 
cylinders were only made large enough. That is all that it 
amounts to. Of coursé, the one engine could start the train if it 
were given long enough to attain the speed, but as it is 
very necessary to observe schedule timing the second engine 
hes to be run, because the greater the acceleration the 
greater the rate of work, consequently enhanced power is 


required. ‘l'o get the higher tractive force greater cylinder 
power is required, and also the adhesion to allow of its 
utilisation. | sincerely hope Mr. Riekie will not misread this, 
as it is a most important consideration in the design of a 


locomotive. Mr. Riekie has never seen piloting with a four- 
cylinder 4-6-0 of Mr. Churchward’s design, because of insufficient 
power. Has he ever seen a 4-6-0, a 4-4-2, or a large 4-4-0 of the 
latest design—the very latest—piloted, except under the most 
extraordinary circumstances! His knowledge of English railways 
and their work evidently cannot be very extensive, else he 
would not make such an accusation as “‘ piloting or double engine 
trains are frequently run.” They are rare, indeed ; I should like 
him to prove otherwise if he can, 

The time has not arrived for engines of 50 per cent. more power 
than the 4-6-2 type, and | think it rather unnecessary to discuss 
such an engine, as one will never be ded ; duplication of trains 
would be resorted to before then, or else electrification. 

Mr. Riekie thinks then that our engines would be better 
compounded. All I can say is I don’t—most emphatically so. 

My terribly astounding statement about four-cylinder simple 
engines is evidently shared by, at least, one authority. In the 
same issue of THE ENGINEER, in which my awful statement was 
made, Mr. Hughes, in his paper on ‘‘ Horwich-built Locomotives,” 
states :—‘‘ The author also preferred a simple to a compound 
engine, owing to the greater range of expansion obtainable with 
express trains. To obtain rapid acceleration and great adhesive 
power the wheels were made of moderate size and three pairs 
coupled.” Compounds or any other engines of Mr. liekie’s sug 
gested size are not required, so there is an end to the matter. 
Further on he says: ‘‘ After having read the letter by ‘L. A F.,’ 
&c., I prefer to remain silent.” This is my view of the matter 
from my own experience and observation. The figures shown by 
‘*L, A. F.” are got and computed in so many different ways that 
it is absolutely impossible to arrive at any standard form of com- 
arison. There does not seem to me to be any feasible method 
y which figures can be collected from variouscompanies—at any 
rate, each compa”y’s methods are different. 

I view these figures with a perfectly open mind and cannot 
accept them as conclusive, as I know well enough the errors that 
creepin. I have never yet seen any such collection of figures that 
can be considered relative, as the conditions of different lines cin- 
not be very well compared. It is all very well for certain people 
to talk about facts relating to railways with a knowledge gathered 
from reading periodicals. and then attack and make sarcastic 
remarks about the engineers in charge, bu to the true engineer 
these remarks make humorous reading. I am very sorry to have 
to say this, but, as Mr. Riekie says ‘‘I prefer to remain silent” 
in a very insinuating manner, I think it necessary to vindicate the 
cause of the gentlemen who so ably control our locomotives. | 
should like to be present at a test with a 4-6 0 simple and a 
tiekie compound ; the results would be astounding, | am sure. 

I made no odious comparison with a Churchward simple and a 

De Glehn compound. The compound in the trials dealt with 
trains in proportion to its power, so the conditions were equal. 
Besides, to say “that the four-cylinder simple did better work 
than the splendid performances of the Frenchman” is surely 
anything but odious, Engines are not required to work at 75 per 
cent, cut-off, and, as 30 per cent. is usually sufficient, pray what 
more is required! It is just this fact that places the cause of the 
compound in a doubtful state. 
In conclusion, Mr. Riekie states:—‘‘If a compound be fitted 
with two 19in. high-pressure cylinders . . . . it is obvious 
there can be no comparison which is the better engine.” Quite so, 
such engines are totally unnecessary for the British Isles. 

In answer to Mr. King's letter, 1 am very pleased with the 
amount of reliable information it contains, and I have always 
entertained the belief in increasing the ratio of the diameter of the 
cylinders, and only employing one set of valve gear. Had Mr. 
F. W. Webb inereased the diameter of his low-pressure cylinders 
there can be little doubt that an independent gear would not have 
been required. Of course, this gear was no doubt added as it was 
cheaper than new cylinders. I heartily agree with Mr. King that 
independent valvegears in uninitiated hands are dangerous weapons, 
but drivers now-a-days—at any rate, in Eagland—can be relied 
upon. I think Mr. King will agree with me in this, that the con- 
ditions governing continental design are very different to those 
existing in this country. The simple engine, as built on the 
Continent, is not so well designed as in thiscountry. The general 
design embodies, as a rule, the very worst features for accurate 








the work -of reaction. In coming to rest again, the operation is 


working, viz., outside valve gear and outside cylinders. I think 
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many continental compounds decidedly inferior to British simple 
engines of the same power, but, on the other hand, there are many 
finely built engines on the Continent. 

Summing up, I prefer, as I have said before, to retain a perfectly 

open mind with regard to superiority of simple or compound, and 
express what | think the best policy for British locomotive 
designers, It is very rash to state dogmatically that so 
and so is wrong or right, as the case may be, when such eminent 
men as our locomotive superintendents disagree, and still worse to 
insinuate that such men are not so capable as they ought to be, 
Our locomotives are doing every day work to be proud of, and 
until they fail to do their duty, or fall into disgrace, I, for one, 
shall always be a staunch upholder of present British locomotive 
wractice. 
: Now, just a few actual facts. Mr. Riekie thinks our locomotives 
would be improved if compounded on his large cylinder system. 
Could he improve the performances of the magnificent ‘‘ City” 
class! Has he read the writings of the late Mr. Rous-Marten! I 
think it totally unnecessary for me to recapitulate some of their 
wonderful performances, beyond —~ that they have shown 
themselves capable of doing work much beyond what might have 
been expected, Their cylinders are 18in, by 26in. Of course, 
Mr. Riekie will say the cylinder power is deficient. Take the 
Caledonian Railway Dunalastair type. The work these have done 
could not be bettered by any compound in existence of the same 
power. The same applies to Mr. D. Drummond’s splendid 4~4-0’s. 
The work being daily performed by these is magnificent. Take 
Mr. Ivatt’s 4-4-2 type cylinders, only 18#in. by 24in., with an 
enormous boiler. Could Mr. Riekie better this class? Now go 
back a few years. The little ‘‘ Precedents,” with cylinders only 
17in. by 24in. and very small boilers, did work that was an eye- 
opener to the railway world ; sodid the famous old ‘‘ Problem ” class, 
with only l6in. by 24in. cylinders and only with about 11 or 12 
tons of adhesive weight. And so on, the case of the British 
locomotive is far too sound to require any more evidence, I am 
very sorry I cannot agree with Mr. Riekie’s views of British 
locomotive practice, as they are of such a nature as to be totally 
antagonistic to the present admirable system. 

London, August 14th. Henry W. DEARBERG. 


Sir,—With your permission | should like to make a few remarks 
in reply to ‘‘ L, A. F,’s” criticisms of Great Western locomotive 
practice. Asa matter of fact, Great Western locomotives working 
fast trains to the West have to surmount gradients far more severe 
than are to be met with on any other line in this country over 
which express trains are run. It is useless to say that such 
gradients exist over only a mile or so of road. If the traffic 
department decides that it is not policy to stop important trains 
in a field at Newton Abbot, the locombtive department must pro- 
vide engines capable of hauling trains over those short bits of 1 in 
42 and 1 in 40 that exist between that place and Plymouth, and at 
the same time be capable of maintaining average speeds of nearly 
60 miles an hour, with heavy trains, over the 173? miles between 
London and Exeter. No other railway in this country expects such 
service from its locomotives. Moreover, the new Castle Cary 
route can hardly be described as a billiard table, with two 
very awkward service slacks close together at Westbury and 
Frome. ‘‘L, A.F.” also makes the statement that average 
loads on the Great Northern are heavier and average speeds 
no less. The fastest trains on the Great Western are the 
heaviest, and loads of 400 tons are quite common, while the 
heaviest trains on the Great Northern are the Scotch trains, which 
are allowed from 120 to 124 minutes for the 1054 miles between 
London and Grantham, The only trains on this system to com- 
pare with the three-hour trains to Exeter or the two-hour trains 
to Bristol, or over 57 and 59 miles per hour respectively, are the 
6 5 p.m. King’s Cross to Grantham in 112 minutes, 56.5 average ; the 
5.56 p.m. Grantham to King’s Cross in 110 minutes, 57.5, and the 
2.21 p.m. Wakefield to King’s Cross at 55.7, and all these are 
light trains, 

With regard to the number of types lately built at Swindon, it 
must be remembered that until comparatively recent years the 
Great Western possessed practically no modern express engines. 
The transition from broad to narrow gauge placed the locomotive 
department in a peculiar position—so uliar that Mr. Dean 
actually built twelve engines that could run on both gauges. 
These engines—subsequently rebuilt with a bogie—and sixty-eight 
more embodied most of the chief features of the extinct broad- 
gauge design, whose work they took up. After some years of 
successful operation they became unable to cope with the work, 
and, against all Great Western traditions, the four-coupled type was 
introduced—successively in the *‘ Armstrong,” ‘‘ Atbara,” ‘‘City,” 
and ‘‘County” classes. All these types handled in turn the 
heaviest and fastest traffic on the road, but, unfortunately for 
them, about this time the traffic, under energetic management, 
increased by leaps and bounds. Long non-stop runs at high 
speeds were introduced, and larger coaching stock, dining cars, 
&c., employed. ‘lhe 4-4-0 type could not handle the trains with 
certainty. Hence the 4-6-0 type. Then came the De Glehn boom, 
and the world was told emphatically that nothing in the way of 
express locomotives could possibly equal a De Glehn four-cylinder 
compound. Three of these engines were tried, and 171 was con- 
verted to 4-4-2 to test the relative merits of compound and simple 
engines of similar dimensions, Unless I am very much mistaken 
the De Glehn engines do not the wide fire-box, so why 
comment on its absencein 171. Then came, as your correspondent 
says a batch of 4-4-2 and 4-6-0 engines simultaneously, but he 
does not say that these engines were identical in everything but 
wheel grouping, neither does he mention that in all the classes 
interchangeability has been continuously studied, also that the 
4-4-2 tanks are merely ‘‘ Counties” without tenders. Boilers are 
now standard on all 10-wheeled tender engines. 

As to the conversion of several old 2-2-2 engines into 0-6-0, in this 
case useless and feeble passenger engines became very serviceable 
goods engines. If it be true that the 2-6-2 tanks were converted 
from 0-6-0 engines ‘‘of comparatively modern construction,” by 
which I conclude is meant the standard inside framed goods, 
the conversion must have been rather remarkable, as neither 
wheels, frames, motions or boilers are in any way alike on the two 
classes. Possibly the old split pins came in. It is true that many 
engines of only a few years old have been fitted with standard- 
coned boilers, to bring them into line with later practice, which 
makes for uniformity. On the other hand, I believe that many of 
these discarded boilers have been put on engines getting on in 
years that needed re-boilering. 

Experimental rebuilding is not unknown on other lines, as, for 
example, the conversion of some of Mr. Webb’s 0-S-0 engines to 
2-8-0 with new boilers, while others retain the original wheel 
arrangement with new boilers, The Lancashire and Yorkshire 
rebuilt a 4-4-0 simple as a four-cylinder compound, and back 
again into a two-cylinder simple with superheater. 

With regard to multiplicity of types, the South-Western has in- 
troduced 4-4-0 types with and without W.T. fire-boxes, with 
various wheel diameters, with two cylinders and with four, and 
finally a 4-6-0 type. On the Midland, compounds and non-com- 
pounds are being turned out impartially. On the Great Northern 
itself the present ‘‘ Atlantics” are a gradual development of 990. 
On the North-Eastern, 4-4-0, 4-6-0 and 4-4-2 engines, simple and 
compound, with wheel diameters of 6ft., 6ft. Sin., 6ft. 10in., 7ft. lin. 
and 7ft. 74in., and with all sorts of boiler and cylinder dimensions. 
The Great Central seems equally undecided, for here again we 
find 4-4-2 and 4-6-0 simple and compound, one a three-cylinder 
simple, working the same traffic. 

To what the high cost of maintenance of Great Western loco- 
motives is due 1, of course, do not know ; but I do not think it is 
due to such causes as are instanced by “L. A. F.” It is not 
possible to say unless all the facts are known. One thing is 
certain—that the locomotives on the Great Western are in every 





way up to their work, and highly efficient in all that concerns the 

public—that is, ability to keep time under all conditions, It is 

just possible that the department has been badly starved in the 

past. 

Berry Wood, Northampton, 
August 10th. 


A. HOCKLEY, 





Sir,—When I started this discussion in the columns of your 
esteemed journal, I did so with the hope that the locomotive 
question would be thoroughly thrashed out. I have been more 
than pleased at the result. No less than forty letters have 
appeared on this interesting subject, but in what a whirlwind of 
confusion they have left us. I will not occupy valuable space in 
your columns by repeating my views on the subject—interested 
readers can refer to back numbers—but I should like to ask Mr. 
Riekie and Mr, Chas. R. King a pertinent question, viz. : “‘Is it 
not a fact that compound engines when running fast are sluggish 
in working as compared with four-cylinder simple engines —— 
at the same speed?” Indicator diagrams show that compoun 
engines suffer from an excessive amount of back pressure in the 
high-pressure cylinders, and the low-pressure steam from the 
receiver would appear to be sluggish in getting into and out of the 
low-pressure cylinders, Of course, I am speaking now of fast 
running. Now, it seems to me that a four-cylinder simple engine 
behaves much better at high speeds, for the following reasons, 
viz. :—Each cylinder is supplied with steam—very much alive— 
direct from the boiler ; moreover, each cylinder exhausts straight 
into the atmosphere, so that, comparatively — there is no 
back pressure. It is this excellent quality that enables the Great 
Western four-cylinder engines to score over the De Glehn com- 
pounds. 

I am fully aware that the diameter of the driving wheels of a 
locomotive has a marked effect on the draw-bar pull at high 
speeds. It is a well-known fact that as speed gets up the draw- 
bar pull falls off, the rapidity of the falling off being governed by 
the diameter of the driving wheels ; the smaller the wheels the 
more rapid is the falling off. Mr. H. A. Ivatt has shown us that 
his 0-8-0 mineral locomotive can give a 10-ton pull at starting, 
but at 20 miles per hour the pull falls to about 4} tons, whilst at 
53 miles per hour there is no pull at all. Every locomotive has a 
limit with regard to pulling; hence it is that modern express 
engines have driving wheels as large as possible, which, with the 
a ge boilers now in use, is somewhere between 6ft. 6in. 
and 6ft. 10in. diameter. It is worthy of note that the four- 
cylinder simple and four-cylinder compound locomotives on the 
Great Western Railway have driving wheels of the same diameter, 
viz., 6ft. 8in. 


Birmingham, August 14th. Cuas, W. DAUNCEY, 





Srr,—I have been struck with the sense of Mr. Riekie’s argu- 
ments respecting the cylinder dimensions of the earlier compounds 
in this country. Take the case of the Worsdell-von Borries 
compounds, The practice was to give the engines a boiler similar 
to that of the simples, and to retain one of the cylinders as the 
high-pressure, the other one being replaced by a low-pressure 
cylinder of the necessary larger size. Ong of the London and 
South-Western 4-4-0’s, No. 446, built in 1883, was so altered in 
February, 1888. Before being converted it had 18in. by 24in. 
cylinders, 7ft. wheels, 1162 sq. ft. of heating surface, and 160 lb. 
steam pressure. Asacompound, a 26in. low-pressure cylinder was 
substituted for one of the 18in. cylinders. No other material change 
was made. The cylinder capacity was, therefore, equal to that of 
two simple cylinders 17in. by 24in. As the engine was expected to 
do the same work as before, it is not to be wondered at if the 
reduction in power was found to be non-compensated by a saving 
in steam and coal consumption, Whatever the results may have 
been, the fact remains that the engine was re-converted to simple 
in February, 1891. F, W. BREWER. 

London, August 13th. 





RHYMNEY RAILWAY LOCOMOTIVE BOILER EXPLOSION, 


Sir,—When reading the report on the Rhymney locomotive 
boiler explosion, it reminded me of what I did thirty odd years 
since when I put two safety valves, two water gauge glasses, and 
two pressure gauges on all vertical boilers on the steam hoists in 
use at the docks in Liverpool. I refer to those made by me. 
When the Mersey Dock Board Authorities noticed it they made it 
compulsory that every vertical boiler in use on hoists on the 
estate should be fitted with a duplicate set of each, and this ought 
to be the case on all boilers. J. W. MARTIN, 

Manchester, August 14th. 





THE TAXATION OF MOTOR CARS AND THE BUDGET. 


Sir,—It is proposed, to tax motor cars according to their horse- 
power. On the face of it, if taxation is to be accepted, the basis 
appears equitable. But what is the horse-power of a motor car? 
The rating of the Royal Automobile Club is admittedly tentative, 
and relates to the horse-power of the engine. The only horse- 
power which concerns the user or affects the roads is that delivered 
at the road wheels. Most people believe that a car rated by the 
makers at, for example, 20-80 horse-power is of considerably higher 
power. The present Royal Automobile Club rating encourages 
this idea, because in the recent trials in the Isle of Man cars of this 
nominal rating attained racing speed. The fact is exactly the 
contrary. Cars of the best makes deliver, as a rule, from two- 
thirds to three-quarters of their rated horse-power at the road 
wheels, A 20-30 horse-power car, popularly credited with some- 
thing nearer 40, gave at the masimum 17 horse-power at the road 
wheels, a 28-36 car about 18, a 14-22 about 12, a 40-50 38 to 41. 
Examples might be multiplied, out it is evident that if horse-power 
is to be adopted as a basis for reckoning a tax it must. be the true 
horse-power on the road and not a fancy value. Criticism without 
construction is apt to be fruitless, and to avoid this fault I suggest 
that for Budget purposes all cars should be rated by the actual 
horse-power which they possess at the road wheels, and that this 
power should be determined by the Royal Automobile Club, of 
course under official supervision. Any other method is haphazard 
and erroneous, and is inequitable alike to the motorist and to the 
national revenue, BerTRAM BLOUNT. 

London, 8.W., August 13th. 





THE QUALIFICATIONS OF A ROAD SURVEYOR. 


Srr,—Applications are being invited for the post of road sur- 
veyor toa certain county. After stating particulars as to emolu- 
ments of the office, the advertisement continues, ‘‘ Preference will 
be given to candidates having some qualifications as civil 
engineers,” In these days the public roads are returning to their 
legitimate purpose as arteries of traffic, and their construction and 
maintenance have become matters of more serious moment than 
ever before. It is generally agreed that the old methods are no 
— suitable to the altered conditions. Surely it is time that the 
authorities began to realise that what they require is a civil 
engineer ‘‘ with some knowledge of the management of main 
roads ;” = that the construction and maintenance of- highways 
is as much the domain and function of the civil engineer as 
that of railways and canals; and that the same training and 
experience is needed to grapple with new problems arising in the 
one case as in the others. 

Is it wise to keep the door too tightly shut in favour of men 
whose sole claim to the office is the past experience gained ina 
similar capacity, but in a smaller sphere ?” 

August 16th. Q a 





REINFORCED CONCRETE RETAINING WALLS. 


Srr,—When perusing the paper read before the Institution of 
Mechanical Engineers by A. C. Auden, of Liverpool, in the report 
that you gave of his lecture in your last issue, the following remark 
jumped to my mind :— 

One figure shows two retaining walls, one made of mass concrete, 
the other of reinforced concrete. Both walls are of the same 
height, consequeptly are subject to the same horizontal thrust. 
The weight of both structures being so absolutely different, how 
is it that the lines of pressures are shown parallel and intersecting 
the base of the walls at the same distance from the toe? 

Evidently the reinforced concrete wall is not stable, although it 
may have been calculated for certain stresses, and be strong enough 
to resist these stresses—if they ever act on the wall. 

Reinforced concrete seems to be somewhat of a puzzle to many 
theoreticians, who want high refinement in formulw, as Mr. C. 
Auden justly remarks. But this difficulty in finding the internal 
stresses does not lead to miscalculation of the externai stresses. 

Perhaps you will insert the above remark to prevent any 
misapplications of the reinforced concrete. Aa ¥ 

August 13th. 





EXPERIMENTS WITH A GLASS CARBURETTER. 


Sir,—I have reason to think that what Mr. Bickford describes 
takes place in many cars. I have a French car, 10-12 horse-power, 
with Longuemare carburetter. 

About two years ago the engine was troublesome to start, and 
ran irregularly. On seeking for the trouble, petrol was noticed 
dropping from a joint between the carburetter and the engine ; 
this joint had somehow got loose, and the asbestos flange was 
slightly drawn into the induction pipe, leaving a smal! opening 
through which air was sucked in. This, being at the lower part 
of the joint, was not noticed till the petrol was seen leaking out, 
thus showing that some solid petrol must have been in the pipe. 
I may add that this engine often fires two or three times after 
petrol is shut off. It is, however, quite ible that the circular 
slide is not perfectly tight, for the car has seen a good deal of 
service, but I am convinced that petrol hangs about the lower part 
of the induction pipe. 

In a car that I owned at one time! on several occasions removed 
the cover above the jet, and replaced it with a glass plate. When 
the engine was running this glass was covered with drops of petrol. 
There seemed to be but little actual spray, the petrol striking the 
glass and falling back in large drops. 


Farnham, August 16th. JOHN HENRY KNIGHT. 


Srr,—The conversion of petrol into gas is very far from being 
the simple matter some people think. My experience is that the 
two principal troubles connected with motor cars are to be found 
in the carburetters and the sparking plugs. I can confirm Mr. 
Bickford’s statement in one respect at all events. I have a 
6-8 horse De Dion which now and then will fire several times 
after the petrol is quite cut off. The valve is quite tight. 

August 18th. Dz. B. 





S1r,—I am sorry that I seem to have stepped on Mr. Gillett’s 
toes, but after reading his letter I feel content to leave myself in 
the hands of your readers. I have published not only my conclu- 
sions but the data on which they were founded, and if Mr. Gillett 
or any other of his professional brethren feel that the former are 
incorrect or the latter insufficient the remedy is in their own 
hands; let them publish more accurate data and juster conclu- 
sions. 

Most of Mr. Gillett’s conundrums can be far better answered by 
himself than by me, and to him I leave them ; but I would add 
one to the number. What effect on the temperature of the mix- 
ture in the induction pipe is produced by raising the temperature 
of the incoming air! ~ J.S. V. BicKroRD. 

Camborne, August 17th. 








THE INSTITUTION OF CIVIL ENGINEERS : NEWCASTLE-UPON-TYNE 
ASSOCIATION OF STUDENTS.—A visit will be made on Wednesday, 
the Ist of September, to John Spencer and Son’s steel works at 
Newburn. Members will travel by the train leaving the Ventral 
Station, Newcastle-on-Tyne, at 2.4/7 p.m. 

In uIs Report on the trade of Honduras, Mr. Consul 
Campbell writes that the only public railway in the country, 
running 56 miles inland from Puerto Cortes on the Atlantic side, 
has not been repaired and remains in so bad a condition as to make 
it probable that, unless steps are shortly taken, it will become per- 
manently useless. Recently several different groups of enter- 
prising people have made offers to the Government to undertake 
the repair of the road under certain conditions, but the competition 
has had the effect of retarding the taking in hand of the repairs 
which are so necessary. Several concessions have been applied for 
with the object of building railways in various parts of the country, 
but none of these proposals seem to have resulted in serious work, 
The private railways for the conveyance of bananas from plantations 
near La Ceiba, on the Atlantic side, to the port are slowly being 
increased. 

AN AMERICAN CONSULAR ReEporT states that the electrifica- 
tion of the Grand Trunk Pacific or National Transcontinental 
Railway from the St. Lawrence River to Monctun is now under 
the serious consideration of the railway company, the Dominion 
Government, and the New Brunswick Cabinet. Electrical engi- 
neers who have given the subject consideration declare the condi- 
tions to be entirely favourable. The distance between the St. 
Lawrence and Moncton is about 460 miles, and for a considerable 
part of the distance the road passes through dense forests of spruce 
and fir in lower Quebec and northern New Brunswick, as wel! as 
through the rich farming country along the upper St. John Valley. 
At the Grand Falls on the St. John River, 170 miles from the 
St. Lawrence and 160 miles from Moncton, there is water power 
sufficient to develop electrical energy for working the whole road. 
At this point the river hasa natural fall of about 130ft., and a flow 
that it is estimated will be sufficient to furnish from 100,000 to 
125,000 horse-power continuously. 

UNIVERSITY OF LonDON.—Professor J. D. Cormack has been 
elected Dean, and Professor J. A. Fleming, Vice-Dean, of the 
University College Faculty of Engineering for the session 
1909-10. The Chadwick scholarship and medal has been 
awarded to F. L. Thompson. A. M. Simms has been declared 
proxime accessit and has been awarded a silver medal. The 
session will begin on Monday, October 4th. Special and _post- 
graduate courses have been arranged to meet the needs of the 
following classes of students:—(a) Postgraduates and engineers 
in practice ; (6) others whose qualifications are, in the opinion 
of the lecturer, such as to enable them to follow the courses. 
Each course will include lectures and exercises, and the num- 
bers admitted will be strictly limited. The following are some 
of the special courses for next session :—‘‘Steam Turbines,” by 
Mr. W. J. Goudie and Mr. E. G. Izod; ‘* Railway Engineer- 
ing,” by Mr. H. Deans, of the Great Western Railway ; 
‘‘ Waterways, Harboure and Docks,” by Mr. A. T. Walmisley, 
Engineer of Dover Harbour; ‘‘ Roads, Street Paving and 
Tramways,” by Mr. W. N. Blair; ‘‘ Recent Methods and 
Instruments in Surveying,” by Mr. M. T. Ormsby; ‘‘ Electrical 
Design,” by Mr. H. M_ Hobart; ‘‘The Ideal Arch, Metal and 
Masonry, Theory and Design,” by Professor Karl Pearson, 
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AN INSTANTANEOUS HOSE COUPLING. 





A NEW and convenient form of hose coupling is now being 
manufactured by ‘‘ Max,’’ Limited, Westcombe Hill, London, 
S.E. Two forms of this coupling are made, one for outside 
and the other for inside attachment to the hose pipe, both 
forms being shown in the engravings. The construction is 
simple, and will be readily understood from the engravings. To 
secure tightness of the joint the external half of the coupling 
is formed with a recessed shoulder on the inner surface, into 


force of the blow. The base is arranged with a T-slotted 
table for holding the dies, and an adjustable knocking out 
arrangement or ‘‘ kicker ’’ is provided for removing the work 
out of the dies, and may be used in either hammer, The 
main driving shaft is provided with fast and loose pulleys and 
a belt shipper, so obviating the use of a countershaft. 

The operation of the hammer is controlled by means of 
foot levers, which engage with or release band brake clutches 
so arranged that the movement of the tups exactly follows 
that of the foot levers but on a larger scale. When the lever 
is depressed the tup rises, when it is released the tup falls, 








THE OUTSIDE PATTERN COUPLING 





THE INSIDE PATTERN COUPLING 


which a ring of suitable packing material is placed, and 
against which the nose of the other half bears. When the 
outside pattern is adopted the pipe is secured to the brass 
coupling pieses by cement ; in the case of the inside pattern 
the ends of the brass pieces are fluted, and are fastened to 
the pipe either with wire, cement, or a specially designed clip. 
The couplings, which are patented, are made in all sizes from 
sin. to 24in., and can be supplied with compression rings of 
various materials to suit particular purposes and to enable 











| and when the lever is held stationary in any position the tup 
will remain suspended in a corresponding position. When 
the hammer is out of action the tup remains suspended clear 
of the work, and the height of suspension can be readily 
adjusted to suit dies of different thicknesses. From the fore- 

| going it will be understood that each blow is under complete 

| control, while the regulation is both simple and sensitive. 

| The following are the leading particulars of this new 

| appliance :— 

| 


degree. In the opinion of the judges, lamps and burners ag 
now constructed require no pressure higher than 4in., and the 
most economical pressure is 3in. of water. 

The effect of variations of voltage on electric lamps depends 
upon the substance of which the filament is made. The 
increase of light resulting from an increase of voltage in the 
case of metallic and carbon filament lamps is shown in a 
table. A 5 per cent. increase of voltage gives approximately 
a 31 per cent. increase of light in the case of a carbon fila. 
ment lamp, and 23 per cent. in the case of one with a 
metallic filament. Another table gives the general results of 
the tests. Distances of the observer from the lamp, and at 
which he was no longer dazzled are given. This table shows 
that the least dazzle is obtained either when the lamp is very 
low down—2ft. from the ground—or when it is fixed above 
the canopy level—7ft. 6in. above the ground. When the 
lamp is at or about a height of 3ft. from the ground a 
downward tilt increases the dazzling effect. Undue tilt of 
the lamp causes considerable difference in the illuminating 
power, whereas height has an appreciable effect in diminish- 
ing the dazzle. The best position, the report states, would 
be at 2ft. As regards illumination the horizontal is the best 
position from the driver’s point of view, except at a height of 
7ft. 6in., when a slight downward tilt is desirable. The 
automatic anti-dazzling devices, other than specially designed 
mirrors or lenses, appeared in every case to diminish the 
range, but in one case this was only slight. Three lamps 
were provided with gold reflectors, a development which 1s 
expected in consequence of the colour to prove of advantage 
in time of fog. Attention is called to the fact that appliances 
can be added to almost any type of headlight whereby the 
light may be reduced. For example, with electric lamps by 
a switch diminisbing the voltage or inserting resistance, and 
with acetylene lamps by partly or wholly obscuring the light 
by means of hand-actuated shutters or screens. The advan- 
tage of such a hand-actuated device is that on entering a 
town the intensity of the light from the headlamps can at 
once be moderated. The report contains a summary of 
results obtained, arranged in tabular form, and also illustra- 
tions of the lamps tested and other illustrations relating to 
the data obtained. 








ROLLING MILL MOTORS. 


AT the twenty-sixth annual Convention of the American 
Institute of Electrical Engineers held on June 28th, 1909, a 
short paper was presented by Mr. E. W. Yearsley on 
‘** Rolling Mill Motors.’’ Protection, the author says, is 
extremely important in the steel mill, where conditions are 
necessarily uncleanly, and electrical apparatus must work in 
the midst of dust, moisture, and gases. Considered economi- 
cally, the author believes main motor drives to be superior to 
engine drives, even when power is derived from a steam 
engine-driven generator plant fed by coal fired boilers. 
Where water power or waste gas is available there is no 
question of the greater economy of the electric drive. Mr. 
Yearsley is of opinion that the controlling apparatus for mill 
service is usually the weak part of the system. Heavier and 
more mechanical switches and circuit breakers, better 
protected and more durable rheostats, and longer lasting 
automatic controlling devices, requiring less attention, are, 





them to be used for oil, petrol, steam, &c. Length ofstroke .. .. .. .. .. .. 2ft he maintains, badly needed. 
Height ot ee tag oe. apes ba 4 Ijin. For large main drive motors, the paper states, the advan- 
Bie table te — : ee ide. tage of continuous running at constant speed is so great that 
riving pulley (diam.).. .. .. .. .. 2ft. it would appear advisable to make the design of the mill suit 
DUPLEX MECHANICAL STRIKER. | mane. Sr Gin, x Oi Tie. the characteristics of the motor, and avoid the extra expense 
— 3 ‘ la Revs. permin... .. .. aes 80 and complication of devices like the reversing drive. The 
A NEW form of hammer specially designed to deal with | Weight of falling parts =... .. .. .. sewt. tendency in America has been to build a machine and then 
work which has hitherto been done on the anvil by marually | Weight of complete machine 24 tons, to couple on a motor somewhere to drive it. There seems to 


worked hammers, ‘‘ Olivers,’’ or small drop stamps, is being | 
introduced by Messrs. B. and S. Massey, Openshaw, Manches- 

ter. From the engraving of the appliance here given it will be | 
gathered that there are two hammers arranged side by side, | 
so as to enable different operations on the same article to be | 

















DUPLEX MECHANICAL STRIKER 


dealt with in quick succession. For instance, a roughing die 
may be used on one and a finishing die on the other hammer, 
or plain pallets may be fixed in one and a special forming, 








TESTS OF HEADLIGHTS. 


IN our issue of August 6th we briefly referred to a series 
| of trials of headlights for motor cars and motor cycles, which 
was commenced at the Crystal Palace on the evening of 
| Monday, July 19th, by a Technical Committee of the Royal 
Automobile Club. The report of this Committee giving the 
results of the tests has just been issued. As we previously 
stated, it is believed that one of the causes which contribute 
to the unpopularity of motor cars among a certain section of 
the public is the use of headlights, which are a source of 
| annoyance owing to their dazzling effect. These tests were 
| therefore carried out for ascertaining the power and range of 
| illumination, and the dazzling effect of the lamps entered for 
| the trials. The judges state that they are pleased to report 
| that the principal lamp makers responded to the invitation 
of the Club to submit their productions for the tests. 
There were thirty-three acetylene lamps, twelve electric, 
one petroleum, and one petrol-oxygen. Each entrant was 
| invited to set his lamp to the best advantage in every respect, 
both the height and the angle of elevation being left to his 
| discretion, and note was made of the height of each lamp 
| above the ground. The distance at which the lamp gave a 
| certain standard of illumination (one-tenth of a candle-power) 
| was measured down a line along which the entrant had 
| centred the beam of the lamp. The methods of arriving at 
| the horizontal dispersion of the beam, the dazzling effect and 
| back reflection are described, and the design and general con- 
| struction of the lamps also receives attention. 
| The measurement of the candle-powers of the sources of 
| light has brought out the fact that the generally accepted 
| idea of the intense candle-power of headlights is erroneous. 
| The naked light of a headlamp such as is usually employed is 
| from 15 to 25 candle-power, and this light is collected and 
directed by lenses and mirrors. A tablegiven in the report shows 
that only two acetylene burners exceeded 30 candle-power 
| while in the case of electric lamps the number was the same. 
| In the opinion of the judges so long as the optical arrange- 
ments of the lamps are efficient, ample illumination is afforded 
by about 20 candle-power, which can be obtained in the case 
of an acetylene lamp with a consumption of about .7 cubic 
feet of gas per hour (about 2.8 ounces of calcium carbide), and 
in the case of an electric lamp, with a consumption of about 





| 21 watts. The larger the mirror and the smaller the source of 


bending, or cutting-off tool in the other. The two hammers | light, the easier it is to avoid undesired dispersion of the 


are quite independent as regards their control and adjust- 
ment. Each tup is accurately guided in V slides, and is 
attached to a lever centred on the driving shaft by means of a 
short-cushioned connecting-rod. A strong helical spring is 
also connected to the lever, and this is compressed on the 
upward stroke of the hammer to give increased energy to the 


| beam. For the purpose of the tests the relation of both 
| pressure and consumption of gas to candle-power was investi- 


gated and some examples of these tests are given in a table. 
From these experimentsit wa3 observed that the candle-powerof 
an acetylene burner varied but little between pressures of 3in. 
and 6in. of water, but the consumption rose to an important 


be no great difficulty in designing mills for continuously 
running motors. By combining such motors with a suitable 
fly-wheel it is possible to keep the line load sufficiently 
uniform. This combination, the author considers, has not 
received sufficient attention, possibly because of lack of 
knowledge of power and speed regulations of the rolling 
operation. It is pointed out that tests to determine these 
characteristics are comparatively easy with electric rolling 
mills, so that data should rapidly become available for 
supplying the system with the proper inertia. 

It seems that in some American installations the fly-wheel 
has been so badly proportioned as to be detrimental to the 
operation of the motor. The importance of low armature 
inertia for reversing motors is well recognised, but the 
opinion is expressed that designs could be improved by a still 
further reduction in speed. Mr. Yearsley is decidedly against 
the use of high speed motors for any kind of mill service, 
and believes the extra cost of slow speed machines well 
warranted. Another item of advice given is that electric 
motors subject to excessive vibration communicated from the 
gearing and other parts of the machine should be protected 
by flexible couplings. For mill apparatus, which must be 
handled directly, especially for direct current apparatus, 
the author favours a maximum pressure of 250 volts. 








NAVAL ENGINEER APPOINTMENTS. 


THE following appointments have been made by the Ad- 
miralty :— 

Engineer Commanders :—F. T. George has been placed on the 
Retired List at his own request, with the rank of Engineer Cap- 
tain ; H. P. Vining, to the Victory, additional, for fourteen days’ 
oil-fuel course. 

Engineer Lieutenants :—C. E. Stone, J. G. Budge, and G. J. 
Mathews, to the Victory, lent for fourteen days’ oil-fuel course ; 
R. H. Grazebrook, to the Victory, additional, for fourteen days’ 
oil-fuel course ; A. E. E. Rayner, to the Cwsar ; W. Rowe, to the 
Prince of Wales, to assist Engineer Captain ; H. R Denson, to the 
Vivid, additional, for the Wolverine, and to assist on Staff of 
Admiral Superintendent of the District ; and H. B. Main, to the 
Magnificent ; J. G. Budge and F, J. Pedrick, to the Admiralty, 
for service in the Controller’s department ; G. J. Sisley, to the 
Senior List ; W. A. Donovan, to the Senior List. 

Engineer Sub-Lieutenant C, J. Gray has been promoted to the 
rank of Engineer Lieutenant, 











Tue Diario Oficial of 16th July contains a copy of a 
decree granting a contract for the construction of a ge f in the 
State of Hidalgo from Temascalillo on the Central Railway to 
Agua Blanca, and thence to Harayacocotla and Zacualtipan. The 
whole railway is to be completed within a period of six years, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Raw Iron Revival. 

THE improvement in the raw iron market advised last 
week is quite as conspicuous this, Indeed, the market has 
gathered strength. It is impossible now to buy at former minimum 
rates, and makers are pursuing a more independent policy towurds 
consumers, Buyers are oe mcre anxious than sellers to 
enter into contracts for forward delivery, and there has been a 
general stiffening of raw material quotations. On ‘Change in 
Birmingham to-day—Thursday — the pig iron market wore an 
animated appearance and expressions of greater confidence were 
heard. Inquiries were much more numerous -than usual both for 
large and for small quantities, and quotations were up by as much 
as ls. per ton, There are signs that the market is becoming less 
cramped, and apparently it has been recognised by consumers that 
there is nothing to be gained by standing off the market any 
Jonger. Most makers are now inclined to take a more favourable 
view of the trade outlook, ard the prospects of a general 
revival in the autumn are considered to be brighter. Some 
heavy orders have been placed during the past two weeks at the 
old Jevel of prices, but on all new business an advance has now to 
he paid. Quotations are named this week as :—Forge pig iron: 
Staffordshire common, 46s ; part-mine, 49s. to 50s,; best all-mine, 
80s. to 81s.; cold blast, 110s,; Northamptonshire, 46s. to 47s.; 
Derbyshire, 48s, to 49s.; North Staffordshire, 49s. to 50s. 

4 

, ” Finished, Iron? Prospects.’ 

"++ Prospects of the finished iron trade are improving a little, 
andjprices should move up with those of pigs, though no definite 
movement can yet be said to have taken place. Better reports are 
to band from North Staffordshire, where specificat‘ons have been 
freely sent in during the past week, and a similar improvement is 
hoped for in this district, There is a slightly larger inquiry for 
bars, common iron, and strip, although slag rates are so low as 
to yield but the barest margin of profit. Prices are quoted :— 
Marked bars, £8; Earl of Dudley’s brand, £8 2s, 6d.; second 
grade, £7 ; unmarked barr, £5 17s. 6d. to £6; North Steffordshire 
bars, £6 10s.; hoop iron, £6 15s.; gas strip, £6 5s, to £6 7s. 6d.; 
slit pail rods, £7 ; rivet iron, £6 15s, to £7. 


' 
hoa 


Galvanised Iron Situation. 

The disorganisation of the galvanised sheet trade caused 
by the breakdown of the Association price agreement continues. 
A few houses are in a position to preod out for prices above the 
£10 10s, modern basis, and are demanding £11, but there is still 
much underselling, and much hesitation on the part of buyers. 
Efforts bave been continued to bring about a united action by the 
Astociation firms, not for the maintenance of prices, which, of 
course, is hopeless, but for keeping the trade in whole channels 
by cutting prices, These efforts have met with such little success 
that they may now be considered, as far as any combination is 
concerned, to have been abandoned. Black sheets continue ina 
disorganised condition, but there is little change in prices, doubles 
ogee | quoted £7 2s. 6d. to £7 5s., and trebles £7 15s, to 
£7 17s. 6d. 


Steel. 

There has been some movement ‘in steel this week. The 
advance of the prices announced in Scotland has had a tonic effect, 
though it bas not been followed by any corresponding declaration 
as regards the trade in the Midlands. The position has developed 
to some extent in favour of the seller, but what manufacturers 
want is more liberal distribution of specifications. Quotations are 
as follows:—Mild bars, £6 7s, 6d. to £6 17s. 6d.; angles, £5 10s. 
to £5 15s.; girder plates, £5 15s. to £5 17s. 6d.; boiler plates, 
£7 ; joists, £5 10s. to £5 15s.; sheet bars, £4 12s. 6d., Bessemer, 
and £4 15s., Siemens. 


Railway Rolling Stock. 


In the railway rolling stock industry there has been no 
new development recently, and orders are still few, and are keenly 
competed for both by British and Belgian makers. Prices conse- 
quently are cut very fine, and business generally is unsatisfactory. 
Local works are fairly well employed on wagon contracts, but 
there is very little work for the passenger coach departments. 
There are a few inquiries for wagons for the Argentine. Al! the 
year the carriage shops have been comparatively idle. The Board 
of Trade returns show that the exports of trucks of wagons for the 
seven months of this year, ended July last, were of the value of 
£1,204,709, as compared with £1,579,167 in the corresponding 
months of 1918, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday, 
Improvement in Pig Iron. 

THE improvement in the market for pig iron continues, 
Although the attendance on the Iron Exchange was not quite so 
good as usual for a Tuesday, yet the tone was exceedingly good, 
and some fair orders were booked mainly for prompt delivery, 
evidently to cover depleted stocks. Much of the present strong 
inquiry is attributable to the very favourable nature of American 
advices, coupled with heavy speculation in warrants. In some 
well-informed quarters there is a feeling that the present 
movement is only temporary in character; but, on the other 
hand, it is well to remember that under present conditions the 
price of fuel must if anything advance, and that pig iron is about 
12s, to 15s. per ton lower than it was two years ago, although as 
compared with the same period last year prices to-day are about 
ls, higher. 


Advanced Prices and Indifferent Sellers. 

The upward movement d practically in Middles- 
brough iron, and since then Scotch brands suitable for this market 
have advanced. On Tuesday Glengarnock was fully 1s. per ton up 
on the week, and other sorts were 6d. to 9d., except Middles- 
brough, which was fully 1s. to 1s. 3d. per ton higher. This 
reacted on Tuesday on Lincolnshire, Derbyshire, and other sorts 
of foundry iron, and makers’ agents declined to book further 
orders for the present. Forge iron, in sympathy with foundry, is 
about 1s, per ton higher on the week. 


Finished Iron and Steel. 


There was only very ordinary movement, with no change 
to record in prices. 





Copper, Sheet Lead, Tin. 
. , This market was exceedingly dull for manufactured, and 
inquiry ran on small lots comparatively. The feeling altogether 
was quiet, Sheet lead: Dull, at late rates. Tin: There was a 
— demand for English ingots at 20s. to 30s. per ton 
advance, 


Quotations. 
Lincolnshire, No. 3 foundry, quoted 58s. 6d. ; Staffordshire, 
51s, 9d, to 52s,; Derbyshire, 52s, 6d. to 53s.; Middlesbrough, open 





brands, 59s. 4d. to 59s. 7d. Scotch: Gartsherrie, 60s. 3d. to 
60s, 6d.; Glengarnock, 60s. ; Eglinton, 58s. 6d.; Dalmellington, 
58s, 6d. to 59s., delivered Manchester. West Coast hematite, 
58s, 6d.; East Coast ditto, 56s. 6d., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 58s. 3d. to 58s. 6d.; Glengarnock, 58s.; 
Eglinton, 56s. 6d.; Dalmellington, 56s. 6d. to 57s. Delivered 
Preston: Gartsherrie, 59s. 3d. to 59s. 6d.; Glengarnock, 59s.; 
Eglinton, 57s. 6d.; Dalmellington, 57s. 6d. to 58s. Finished iron: 
Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: 


Bars, £6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s, 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 2s. 6d.; plates for tank, girder, and bridge work, £6 5s.; 


English billets, £4 12s. 6d. to £4 15s.; foreign ditto, £4 10s. 
to £4 12s. 6d.; cold-drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £72; tough ingot, £63 to £63 10s.; best selected, 
£63 to £63 10s. per ton. Copper tubes, 84d.; brass tubes, 63d. ; 
condenser, 7id.; rolled brass, 6}d.; brass wire, 64d.; brass turning 
rods, 64d.; yellow metal, 6d. per Ib. Sheet lead, £16 15s. 
per ton. English tin ingots, £132 10s. to £133 per ton. 


The Lancashire Coal Trade. 

Owing to holidays in the cotton districts attendance on 
the Coal Exchange was again of stall dimensions. The demand 
for house coal has dropped to a minimum, but as production is 
comparatively small, prices are well maintained. Slack and steam 
coal generally also ruled slow, but there was a trifle more move- 
ment in the shipping and bunkering trade. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

A much stronger feeling is asserting itself in the hematite 
iron market. All the conditions seem to be favourable to a much 
more active demand, and this has already been foreseen by specu- 
jJators, who are aiming to buy stocks before prices make any 
material advance. This is shown this week in the running of 1000 
into warrant stocks, and increasing the bulk to 14,510 tons. This 
is, of course, only a very small holding, especially as makers have 
sot in hand much more than an ordinary holding of iron. The 
chances are that an increased production of iron will be necessary 
before long, and in West Cumberland, at any rate, two furnaces 
are expected to be put in blast at an early date. Prices show 
an improvement. Makers have raised their nominal quotation to 
59s. net f.o.b. for mixed Bessemer numbers, and warrant iron is 
at 57s. 6d. net cash sellers, 57s. 104d. three months buyers. Sales 
of special hematites are well maintained, and prices this week are 
quoted at from 61s. to 62s. 6d.—according to specification. Ferro- 
manganese is a steady and growing trade. Sales of charcoal iron 
are well maintained. Iron ore is rather firmer at 11s. for good 
ordinary, 13s, 6d. for medium, and 17s, 6d. for best classes, The 
latter commands the best sale. 


Steel. 

The demand for railway material is not brisk, but makers 
are enabled to keep their mills fairly well employed. They are 
not, however, working full time. A better demand is expected, 
not only on home but on colonial and general foreign account. 
Merchant steel is only in small demand. There is no immediate 
prospect of the restarting of the plate mills in the district, and it 
is thought this will probably be deferred until shipbuilders are 
busier. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports 
during the weck amounted to 15,453 tons—iron, 3435 tons, and 
steel, 12,018 tons, against 8124 tons in the corresponding week of 
last year, an increase of 7329 tons. The aggregate shipments this 
year have reached 374,832 tons, against 311,691 tons in the corre- 
sponding period of last year, an increase of 63,141 tons. Coal 
and coke in moderate sale at late prices. 








THE SHEFFIELD DISTRICT. 
-(From our own Correspondent.) 


Steam Coal Active. 

Tue demand for steam coal is still maintained. Unfor- 
tunately, the operation of the Eight Hours Mines Act is found to 
affect the output very considerably. The labour troubles are 
mostly over, but the holiday feeling is still evident, and the 
limitations prescribed by the Act all tend to restrict the produc- 
tion. The contract prices are 8s. 6d. per ton at the pit. These 
are, to some extent, still in force, but cval bought in the open 
market readily fetches from 9s. to 9s. 6d. per ton at pit. The 
business with Sweden is diminished by labour difficulties, and 
the exports from Hull for the week ended August 10th last, the 
latest date for which statistics are available, show a falling off 
compared with the corresponding period of last year, the total 
weight forwarded from that port to distant markets for the 
week mentioned having been 62,172 tons, against 77,776 tons 
for the similar period of 1908. Cronstadt, which has recently 
headed the list of foreign markets supplied from Hull, now takes 
second place with 7538 tons, Hamburg being first with 9606 tons. 
Rotterdam is third with 6823 tons. 


House Coal. 

In spite of the warm weather lessening consumption, 
house coal continues in fair request, mostly in anticipation of 
winter requirements, and the restriction of output tends to keep 
the collieries producing domestic fuel in moderate work. In West 
Yorkshire it is reported that best quality house coal is almost 
completely neglected, with a falling off as well in the call for 
immediate deliveries of lower grades. In South Yorkshire the 
principal demand is for the better qualities, largely on London and 
local account, and quotations are maintained, best Barnsley 
making from 11s. 6d. to 13s, per ton at pit, secondary sorts from 
10s, to lls. per ton at pit. There seems no prospect of any 
reduction in prices this year, the chief difficulty at present being 
more one of supply than otherwise, 


Small Coal and Coke. 

Best slack and small nuts in good request at former 
quotations, Coke prices are hardening, owing partly to the 
limited supply of small coal. Best washed coke now ranges from 
lls. to 11s. 6d. per ton, unwashed 10s. 6d. to 11s. per ton, these 
figures showing an advance of 6d. per ton on those given last 
week, 


The Iron Market: Derbyshire Irons Dearer. 


The better feeling in the iron trade referred to last week 
is still apparent, but buyers are not reported to be pressing in 
their purchases. Makers, on the other hand, are not eager to 
push sales at the present time, the business done being simply to 
meet requirements. Very little change has occurred in the prices 
of hematites during the last few weeks, prices being only quoted 
to requirement. Considerably more is being done, we are 
informed, in Derbyshire irons, sales being made more freely, and the 
tendency upward. Derbyshire No. 3 foundry, 50s. to 51s. per 
ton; No. 4 forge, 49s. per ton net, delivered in Sheffield or 
Rotherham. We announced last week an all-round advance of 6d. 
per ton in Lincolnshire irons, except in basic, which was not 
altered. These quotations still hold, as follows :—No. 3 foundry, 
50s. 6d. per ton; No, 4 foundry, 49s. 6d. per ton; No. 4 forge, 
49s, 6d. per ton; No. 5 forge, mottled and white, 49s, 6d. per 





ton ; basic, 50s. 6d. per ton net, delivered in Sheffield or Rother- 
ham. No improvement to report in the finished iron trade, and 
quotations continue as last given, viz, bars, £6 10s, per ton; 
hoops, £7 10s, per ton ; sheets, £8 10s. per ton. 


The Steel and Heavy Trades. 


The strike in Sweden does not appear to have affected the 
local trade very much as yet, owing really to the lack of orders on 
the part of users of Swedish iron. The view taken at Huil, to 
which we referred last week, that the difficulty would probably 
be of short duration, appears at the time of writing likely to be 
realised. The situation, at all events, seems less acute at present, 
although those acquainted with the conditions in Sweden are not 
very optimistic about very smooth working in the immediate 
future. In the steel trade generally a considerable number of 
inquiries of small dimensions are reported, but nothing of any 
magnitude is coming forward. On the other hand, there is the 
feeling that, with the close of the holiday season, the influence of 
which is still apparent, more activity will result. This remark 
applies to steel for railway material in various branches, and also 
to engineering requirements. la marine material there is a little 
more activity, and local firms engaged in special lines report more 
inquiries, followed by orders. 


Depressed Trade and Gas Consumption. 

The half-yearly report of the Sheffield United Gas Light 
Company states that bearing in mind that the sale of gas in the 
half-years to June 30:h, 1907 and 1908, showed increases of 9.33 
per cent. and 6.59 cent. respectively, the directors hardly antici- 
pated that in the presest state of trade the rate of consumption 
would be maintained. They are therefore gratified to be able to 
report that instead of a falling off, as might have been expected, 
there has been an increase of 1.23 per cent. in the quantity of gas 
sold over the corresponding period of last year. The advantage to 
the company of the lower price of coal, which cost £8366 less, has 
been entirely nullitied by the reduced receipts for residuals, which 
show a falling off of £8559. 








NORTH OF ENGLAND, 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE improvement in the market for Cleveland pig iron is 
fully maintained, and both demand and prices are becoming 
steadily more favourable to producers. For the first time since 
last November the price of No, 3 Cleveland pig iron has 
touched 50s, and on Wednesday of this week 50s. 9d. was the 
price for prompt f.o.b. delivery. The upward movement has 
brought in a good many speculators in Cleveland warrants, and 
this has helped the prices up. When the month began the buyers 
offered only 493. 34d. per ton for warrants ; on Wednesday 50s. 8d. 
cash would be given, and the rise has gone on steadily upwards, 
with the exception that on Monday, when the price was ls. 3d 
per ton above the opening figure of the month, some of the 
speculators endeavoured to sel! out and take their profits, and 
that brought the price down from 50s. 64d. to 50s. 14d. cash 
buyers. The market was not disorganised py this, because it is 
recognised that at intervals in every upward movement there 
must be such “‘set-backs,” when speculators secure their profits. 
The 50s. 8d. cash offered on Wednesday by buyers shows a 
rise of ls, 44d. this month, and of 4s. 84d. on the minimum figure 
of the year, which was 45s. 11}d. on March 16th. The general 
impression is that the upward movement will go on, as in most 
brancbes of trade which consume pig iron business is reviving, and 
besides this, the autumn season is at hand—that is a period when 
almost invariably demand improves and prices rise. It is not im- 
probable that the improvement now being experienced is the 
usual autumn rise coming a little before its time. All the month 
consumers have been more ready to do business than makers, and 
the prospects appear so much better at present that buyers are 
endeavouring to place orders for execution well into next year ; 
but, if it is advisable for consumers to buy for delivery well ahead, 
it is probable that sellers’ best policy is to wait, rather than tie 
their hands in a rising market, especially when there are such 
encouraging reports from the United States, and in our own 
markets the tone has become distinctly hopeful, with contidence 
increasing. Producers, who towards the close of last week were 
readily accepting 50s. for prompt delivery, and, indeed, did a 
large business at that, were asking 50s. 9d. on Wednesday this 
week, with 51s. 3d. for delivery up to the end of October. No. 1, 
for prompt delivery, has risen to 533., No. 4 foundry to 49s, 6d., 
No. 4 forge to 49s, 3d., and mottled and white to 48s, 9d. 


Hematite Pig Iron. 

The makers of East Coast hematite pig iron speak more 
favourably than for a long time about the business being done, for 
what is evidently a genuine revival is being experienced. It is certain 
that the greater activity is not induced by any speculative opera- 
tions, such as affect the markets for ordinary Cleveland pig iron, 
for there is not, nor has there been for years, any hematite iron in 
the public stores in this district. The improvement in business 
would seem to justify the quotation of higher prices for hematite 
iron than now rule, especially as late quotations have been 
unprofitable. The price of mixed numbers has been advanced to 
55s. 6d. per ton for prompt delivery, and in some cases to dts. 
while 56s. 6d. is asked for delivery up to the end of the year, and 
57s. 6d. for the first quarter of next year. No. 1 hematite is 6d. 
per ton above mixed numbers, and No. 4 forge 6d. less, and the 
tendency is towards higher rates. Makers badly need better 
prices, and if they were doing as well as the producers of ordinary 
Cleveland iron they would be realising 603. 9d. for mixed numbers 
instead of only 55s. 6d. . Rubio ore is becoming dearer, the mer- 
chants now asking 16s. 3d. per ton c.i.f. Middlesbrough, and 
others will not sell under 16s, 6d. Some good sales of ore have been 
made this month. Furnace coke is likewise becoming dearer, 15s. 9d. 
per ton being now the lowest price for delivery at Middlesbrough or 
equal thereto, but 16s. is quoted by most of the sellers, since the 
supply is hardly equal to the requirements, and the stocks that 
were recently held have disappeared. 


Stock of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public store is 
increasing heavily this week, because the local consumption has 
been greatly reduced, for almost all the local works which consume 
pig iron are laid off for the annual holidays on Teesside, which are 
given on the occasion of Stockton Races. As the blast furnaces do 
not cease production during the week, naturaily a good deal of 
what is made goes into stock either with the makers themselves or 
in Connal’s store. The quantity of Cleveland pig iron held on 
Wednesday by Connal’s was 271,905 tons, an increase since the 
month opened of 12,734 tons. The stock consisted of 263,468 tons of 
No. 3, 6018 tons of No. 4foundry, and 2419 tons of other pig iron not 
deliverable as standard. Thirteen months ago the quantity held 
in Connal’s was under 48,000 tons, and the tonnage now is larger 
than it has been since the middle of 1907. The large increase this 
week, arising as it does from exceptional circumstances, has no 
disquieting influence on traders and does not prevent the prices 
improving. 


Exports of Pig Iron. 
Though shipments of pig iron fromthe Cleveland district 
to the Continent are disappointing, there are increases to other 
destinations, and the deliveries by sea on the whole are this month 
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better than they were last month, and exceed those of the eighth 
month last year. It is expected that over the rest of this half 
year the exports will exceed those of the corresponding months 
last year, for trade was then very bad. The shipments this month 
to 18th reached 62,090 tons, compared with 53,826 tons last month ; 
— in August, 1908 ; and 80,307 tons in August, 1907, all 
to 18th. 


Manufactured Iron and Steel. 

The improvement in the steel trade is giving much satis- 
faction, forit is regarded as an indication of the genuine character 
of the revival. Very fair orders have lately been booked for rails, 
plates, angles, sheets, hoops, &c., and the mills rolling them are 
more regularly employed than for alongtime. On Teesside, how- 
ever, this week, almost all the mills are stopped for the annual 
holidays. In other parts of the district works are running as 
usual, and generally more confid in busi is being mani- 
fested allround. Butas yet the manufacturers have not announced 
any advances in prices. Steel ship plates are at £5 15s.; iron ship 
plates at £6; steel ship angles, £5 7s. 6d.; iron ship angles, 
£6 l5s.; packing iron and steel, £5 5s.; steel bars, £6; iron bars, 
£6 l5s.; steel hoops, £6 5s.; steel strip, £6 2s. 6d.; steel sheets 
(singles), £7 5s., all less 24 per cent. f.o.t. Galvanised and corru- 
gated iron and steel sheets, 24 gauge, in bundles, are at £10 10s. 
per ton f.o.b., less 4 per cent. Heavy steel rails are at £5 5s. net 
fo.b. The export demand for steel has considerably improved, 
and the outlook generally is encouraging. . 





Shipbuilding. 

The shipbuilders generally give sanguine reports of their 
business, and there is no doubt that orders have been booked 
rather freely of late, so that the position of builders is more satis- 
factory than it has been for more than two years past. It is 
reported that during the last few weeks orders for something like 
thirty steamers have been placed with Sunderland builders. It 
cannot be said that there is improvement enough in freights to 
warrant this, but it suits owners of regular lines to get rid of their 
old vessels and replace them by the most up-to-date craft, which 
they can do at prices which are as low as anything that are likely 
to be accepted. It is reported that two Tyneside builders have 
been invited to tender for a new Cunarder for the Atlantic service. 
It is expected that the new shipyard of Messrs. Smith’s Dock 
Company, at Southbank, near Middlesbrough, will be ready within 
the next two or three months for building vessels, and it will 
supersede the firm’s building yard at North Shields. The new 
yard, which adjoins the firm’s new graving docks at Southbank, 
will be considerably larger than that at North Shields. 


Coal and Coke. 

In the gas coal trade there is much activity, and likely to 
be still more, but there is no doubt that the steam coal business 
has become slacker. Considerable inquiry is reported for gas 
coai for next year’s delivery, and the outlook isencouraging. Best 
gas coals are generally quoted at 11s. 3d. perton f.o.b. Best steam 
coals, which were recently 12s. 6d. to 13s. f.0.b., can now readily 
be obtained at 11s. 3d.; but buyers are slow about giving even so 
much, and it is rather difficult to secure orders. The supply of 
steam coal is ample, and while best qualities are at lls. 3d., 
ordinary seconds can be got at 9s. 9d., and smalls at 4s. 9d. 
Coking coals are in fair request at about 10s. per ton. There is 
more doing in coke, and the prospects are brighter than for some 
weeks. Foundry coke has risen to 17s, 6d. and even 18s. f.o.b., 
and furnace coke is strong at lis. 9d. to 16s., delivered at Middles- 
brough. Bunker coals are quoted 9s, 9d. to 10s. per ton, and are 
in improving request. 








NOTES FROM SCOTLAND. 
(From our ewn Corvespondent.) 
The General Condition of Trade. 

THERE seems to be a pretty wide-spread impression that 
we are not likely at once to experience a boom in trade. Upward 
movements in markets, it is recognised from the fluctuations 
taking place, are the result mainly of speculative causes. The 
improvements that have occurred in prices paid by consumers have 
mainly been dictated by these speculative influences rather than 
by expansion in legitimate demand. It is, therefore, recognised 
that in raising prices manufacturers should proceed with caution, 
in order that any real progress that is taking place should not be 
arrested. There is a disposition on Change to look on the trade 
situation in this spirit, while welcoming every substantial indica- 
tion of improvement. 


The Pig Iron Market. 

There was a further advance in the prices of Cleveland 
warrants at the end of last week, but this was partially lost by 
sales that were made in the early part of the present week The 
buying influence seems to have come from the South, where there 
has been a disposition to take a sanguine view of the situation. It 
is pointed out here that the statistics of pig iron are rather against 
a forward movement in buying and higher prices, stocks continu- 
ing to show an increase, and it is not unlikely that iron may 
fluctuate in values. A very considerable proportion of the business 
being done is for delivery at future dates up till November. 
Since last report, Cleveland warrants have sold at 50s. to 50s. 64d. 
cash, 50s. 4d. to 50s. 94d. one month, and 50s. 8}d. to 51s. 4d. 
three months, the higher rates not having been maintained. 
Transactions are also noted at 50s. 6d. for delivery on September 
28th, and 50s. 103d. for November 10th. A lot of Cumberland 
hematite warrants was done at 57s. 9d. for delivery in three 
months, and the cash quotation has risen from 56s, 9d. to 57s. 44d. 
Standard foundry pig iron has risen from 48s, 9d. to 49s. per ton. 


Scotch Makers’ Pig Iron. 

There has been a general advance in the prices of Scotch 
pig iron. Monkland is now quoted f.a.s. at Glasgow, No. 1, 57s.; 
No, 3, 55s.; Carnbroe, No. 1, 58s. 6d.; No. 3, 55s. 6d.; Clyde, 
No. 1, 61s. 6d.; No. 3, 55s. 6d.; Gartsherrie, No. 1, 62s.; No. 3, 
56s.; Calder and Langloan, No. 1, 62s.; No. 3, 57s.; Summerlee, 
No. 1, 62s, 6d.; No. 3, 57s. 6d.; Coltness, No. 1, 88s.; No. 3, 
58s.; Glengarnock, at Ardrossan, No. 1, 62s. 6d.; No. 3, 57s. 
6d.; Eglinton, at Ardrossan or Troon, No. 1, 57s.; No. 3, 55s.; 
Dalmellington, at Ayr, No. 1, 60s.; No. 8, 55s.; Shotts, at 
Leith, No. 1, 62s.; No. 3, 57s.; Carron, at Grangemouth, No. 1, 
64s.; No. 3, 57s. per ton. There has also been an advance in 
the prices of Scotch hematite, one firm intimating a rise from 47s. 
to 49s., while some merchants quote 58s. 6d. per ton for delivery 
at the West of Scotland steel works, There are 80 furnaces in 
blast in Scotland, compared with 76 at this time last year. Since 
last report one furnace has been taken off ordinary iron, and an 
additional one has been placed on hematite, and there are now 
38 furnaces making hematite, 37 ordinary, and 5 basic iron. The 
ironmasters are doing a good steady business with English con- 
sumers, and the local trade appears to be improving, while the 
exports are still below the average. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 4371 tons, against 3393 in the corresponding 
week of last year. To Australia 315 tons were despatched, Canada 
175, South America 180, India 75, Germany 150, Italy 105, Holland 
152, Russia 30, Belgium 10, Spain and Portugal 165, China and 
Japan 100, other countries 100, the coastwise shipments amounting 
to 2814 tons, compared with 1096 in the corresponding week of 
1908. The arrivals at Grangemouth of pig iron from Cleveland 
and district were 12,482 tons, being 2177 tons more than in the 
corresponding week of last year. 





Finished Iron and Steel. 

The question of prices has been considered this week at 
meetings of the finished iron an! steel makers held in Glasgow. 
The rise in the cost of raw material forms a serious consideration, 
for it is not so long since values of manufactured iron and steel 
were reduced. No doubt there is at the moment some relief from 
cheaper fuel, but it is doubtful how long this advantage may con- 
tinue. On the other hand, there is a danger of arresting what- 
ever improvement has taken place in the demand by an increase in 
prices at this juncture. Only a few days ago the Scottish steel 
makers raised their prices for exported steel material 24 par cent., 
in order that they might work in concert with makers in the 
North of England. From every point of view, therefore, it has 
been felt desirable to act cautiously. Boiler plates have been done 
at £6 15s., less 24 per cent., for shipment to Australia. There is 
an improved call for shipbuilding material for home use, and it is 
considered likely that this class of business will now bulk more 
largely than for some time past. A fair inquiry exists for struc- 
tural stee! material for export to the Colonies, South America, and 
Canada. The makers of finished iron report a rather better 
inquiry, out the works have still only partial employment. The 
Canadian demand for steel appears to be developing to a consider- 
able extent beyond what had been anticipated. But with all the 
orders available there does not appear to be an early certainty of 
the steel and iron plant in the West of Scotland being fully em- 
ployed. Everything, except extreme bull reports, seems to point 
to a gradual improvement, and this will be gratefully hailed by all 
connected with the manufacture of iron and steel. 


The Coal Trade. 

The coal markets have been a little more active this 
week, but prices are still somewhat uncertain owing to heavy 
supplies. A number of colliers have been thrown idle and many 
others are on short time on account of the market being unable to 
absorb the current output. In some districts the miners have not 
sufficient employment to earn the recently fixed minimum of 6s. 
per day, and a large vote has been taken in one portion of Ayr- 
shire in favour of a strike to establish this wage. The Coal Trade 
Conciliation Board is to meet in Glasgow on Monday in order to 
consider regulations for carrying out the wages agreement during 
the next three years, in terms of the decision recently arrived at 
the Board of Trade offices in London. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Exports and Prospects. 

Buyers, who have been anticipating a slump in prices, are not 
likely to be gratified, for the prospects appear to be gradually 
improving and getting into an orderly track. Coalowners are now 
quoting firmly and the month promises well. Foreign demands 
are considerable. On Tuesday, Cardiff despatched 70,000 tons. 
Over 5000 tons went to C-onstadt ; Colombo, Monte Video, and 
Marseilles figured well. Newport also sent away large foreign 
shipments. Notwithstanding the hot weather experienced, house 
coal has kept up well, and little alteration can be expected this 
month, possibly not until the second half of the next. The men 
are now returning more numerously to work. Those spoken to 
appear to be more satisfied with the condition of things, and do 
not expect much agitation until March, when they say the question 
of small coal is likely to crop up again. 


Last Week's Coal Trade. 

An old authority on the trade, and constant in his 
appearance on Cardiff ‘Change, cannot remember such a time as 
the present, when supplies have been so scarce, and not attribut- 
able to holidays or action of colliers, or disputes between coal- 
owners and men, but due, it is his impression, to the eight hours 
movement. This I find is the impression of many, and it is 
telling in various ways. Failing to get supplies of the best steam, 
there has been a run upon other grades, and last week and for 
second class there was a good demand, best seconds realising 18s., 
and in some cases 18s. 3d., while ordinary sold freely at 15s. 6d. 
to 16s. Dry coals were very scarce, and best Monmouthshire well 
maintained the excellent position gained for some time. Nut and 
pea varieties were in request. Smalls, however, did not move off 
freely. 


Latest Cardiff Prices. 

Best large steam, 18s. to 18s. 3d.; best seconds, 163. 6d. 
to 17s. 6d.; ordinary seconds, 15s. 6d. to lts.; best drys, 16s. 6d. 
to 17s.; ordinary drys, 14s. to 14s. 6d.; best washed nuts, 
14s. to 15s. ; seconds, 13s. to 13s. 6d.; peas, 12s, 6d. to 13s.; 
seconds, lls. to 12s.; very best smalls, 9s. 3d. to 9s. 64.; best 
ordinaries, 7s. 6d. to 8s. 3d.; inferior sorts, 6s, 6d. to 7s. 3d.; best 
Monmouthshire black vein, 15s. 9d. to 16s. 3d.; ordinary Western 
Valleys, 15s. 3d. to 15s. 6d.; best Eastern Valleys, 14s. to 14s. 3d.; 
seconds, 13s. to 13s. 3d. Bituminous coal: Best house, 16s. 6d. 
to 17s. 6d.; best ordinaries, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, 
17s. 6d. to 17s. 9d.; brush, 13s, 6d. to 14s.; smalls, 10s. 6d. to 
lls.; No. 2 Rhondda, 12s. 3d. to 12s. 6d; through, 9s. 6d. to 
9s. 9d.; smalls, 8s. to 8s. 3d. Patent fuel, 15s. to 17s. 6d., 
fluctuating. Coke: Special foundry, 24s. 6d.-to 27s, 6d.; foundry, 
19s. to 22s.; furnace, 17s. to 18s, Pitwood, 203. to 20s. 6d. 
Prices keep fairly strong, French and Portuguese. In Spanish 
wood there has been more alteration, and sales have taken place 
at 19s. 6d. 


Newport Coal. 

There is a stronger demand than can well be met. Men 
have been backward in returning to work. Up to Saturday the 
almost tropical weather detained many in harvesting and at the 
health resorts, but the change this week has begun to tell, and in 
another week the absentees will be very few. Over 81,000 tons of 
coal were despatched last week. Some attempt is being made to 
promote the sale of German East Asiatic coal, to the detriment of 
Cardiff and Newport steam, but success is doubtful. It was the 
case with Russian coal to Russia. Wales continues to export freely. 
Latest prices: — Best black vein, 15s. $d. to 16s.; Western 
Valleys, 15s. to 15s. 3d.; Eastern Valleys, 14s. to 14s. 3d.; other 
kinds, 12s. 9d. to 13s.; best smalls, 8s. 3d. to 8s. 6d.; seconds, 
7s. 3d. to 7s. 9d.; inferiors, 6s. 9d. to 7s. Bituminous: Best 
house, 15s. to 15s, 3d.; seconds, 14s. to 14s. 3d.; patent fuel, 
14s, 6d. to 15s. 3d. Coke: Furnace, 17s. to 17s. 6d.; foundry, 
18s, to 19s. Pitwood, 20s. to 20s, 6d. 


Swansea Coal. 

There has been no new feature of late. The attendance 
is improving, and there is a trifle more animation in business. 
The holiday influence is, however, still visible and felt. Last week 
nearly 75,000 tons of cual were shipped, and there was a better 
despatch of patent fuel, close upon 17,000 tons being recorded. 
Latest prices:—Best anthracite, hand picked, 23s, to 24s, net ; 
seconds, 21s, 6d. to 22s, 6d. net; big vein, 18s. 6d. to 20s. 6d., 
less 24 ; red vein, 12s. to 12s, 6d., less 24 ; machine-made cobbles, 
23s. to 23s. 6d. net ; Paris nuts, 23s, 6d. to 25s. 6d. net; French 
nuts, 23s. dd. to 25s. 6d. net ; German nuts, 23s. 6d. to 25s, 6d. 
net ; beans, 17s, 6d. to 18s. net ; machine-made large peas, lls. 
to 12s, net; fine peas, 10s. to 11s., less 24; rubbly culm, 5s. 6d. 
to 5s. 9d., less 24; duff, 3s. to 3s, 3d. net. Steam coal :—Best 
large, 15s. 6d. to 16s., less 24 ; seconds, 13s, 6d. to 14s. 6d., less 2} ; 
bunkers, 10s. to 10s. 9d., less 24; small, 8s. to 9s., less 24, 
Bituminous: No. 3, 17s. 6d. to 18s, 6d., less 24 ; small, 93, 9d. to 
10s., less 24. Patent fuel, 13s. 6d. to 14s., less 24. Swansea trade 
last week showed a total increase of 20,000 tons, 








More Watersheds for Wales. 


Aberavon is stated to be suffering from a deficient water 
supply. Hitherto relief has been afforded from Margam, but it is 
now intended to get aid from Neath, where the Neath Council are 

reparing a means of supply from Ystradfellte reservoir. At 

erthyr, which has figured in past shortages of water, there is 
now, it is calculated, sufficient supply for two months. Cardiff 
with its third reservoir in Cwmtaff Valley, will be admirably placed 
for any demand. It is a creditable illustration of engineering 
capacity that the Brecon Beacons watershed should now figure 
among the great reservoirs of the country, and up to the Cardiff 
venture was scarcely known. Inland users of water for manu- 
facturing purposes are surprised that on the seaboard scientitic 
developments have not advanced sufficiently apace to bring sea 
water into use more generally. Margam, Aberavon, and Swansea 
are well placed for experiment. 


Iron and Steel. 


A better tone is beginning to characterise trade, though, 
so far, practical evidences are few. Railway iron continues to be 
un-noted, and is not expected until after the railway season, 
Billets continue to arrive from Bruges, and parcels are being 
forwarded principally from Newport to Lydney. A cargo of 
machinery has come from Antwerp to Port Talbot. This is 
expected to be for the German colliery, which is steadily but quietly 
being equipped. _Iron ore in much increased quantities is coming 
in from Bilbao, and other sources of supply, a large proportion {or 
Ebbw Vale. Scrap iron, totalling a large quantity during the 
week, has come from Portsmouth, Falmouth, and Scotland. 
Basic slag is being received from Antwerp. Latest prices at 
Swansea Metal Exchange :—Pig iron: Hematite mixed numbers, 
56s, 6d. cash and month; Middlesbrough, 493. 104d. cash, and 
50s. 04d. month ; Scotch, 55s. cash and month ; Welsh hematite, 
60s. to 61s. 6d. c.i.f. delivered ; East Coast hematite, 60s. c.i.f.; 
steel bars, Siemens, £4 8s, 9d. to £4 10s.; Rubio ore, Newport or 
Cardiff, 15s. 6d. to 15s. 9d.; seconds, 14s, to 14s, 6d. Other 
quotations :—Copper, £59 cash, £59 18s, 9d. three months ; lead, 
£12 17s. 6d.; spelter, £21 18s, 9d.; silver, 234d. per ounce, 


Tin-plate. 

Some resu'ts of the heat were the short supplies given 
from the works. The works in the Swansea district last week 
recorded a make of only 37,343 boxes. Shipments to home and 
foreign destinations totalled 67,027 boxes, and stocks now consist 
of 137,035 boxes. Good trade with little special to record. The 
heat last week was so great that operations were considerably 
affected. Prices muchthe same. Ordinary Bessemer and Siemens 
tin-plates, I.C., 20 by 14, 112 sheets, 108 lb., 11s. 104d. to 12s.; 
I.C., 28 by 20, 56 sheets, 108 lb., Bessemer primes, 123. 3d.; 
Siemens primes, 12s. 3d.; ternes, 28 by 20, 112 sheets, 21s. 3d. to 
2ls. 6d. CA. roofing sheets, £8 5s. to £8 7s. 6d.; big sheets for 
galvanising, £8 7s. 6d. to £8 10s. per ton; finished black plate, 
£9 5s.; galvanised sheets, 24 g., £10 10s. to £11 nominal per ton. 
Block tin, £13310s. It is said that the anti-dumping clause in 
the Canadian tariff, which came into operation in May, 1908, 
greatly benefited the Welsh trade in the Dominion, but the clause 
has now been withdrawn, with bad results to Wales. 


Swansea Valley. 

A number of furnaces remain idle. Upper Forest Mills, 
after a fortnight’s delay from repairs, are again working well. 
Mond and Co.'s silver works, after repairs, are again brisk. 
Spelter works active. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 10th. 


THE most interesting feature this week is the action of many 
railroad companies in making known their present, and, in some 
cases, their prospective reyuirements for steel cars. So far this 
month the orders for steel cars total 30,000. The Pressed Steel 
Car Company has contracted with the Carnegie Steel Company for 
20,000 tons of steel. This company also booked an order for 2000 
tons steel plates from the American Shipbuilding Company. 
Jones and Laughlins Company, Pittsburg, have contracted to fur- 
nish the American Car and Foundry Company with all the steel 
it will need. The tin-plate situation has been improved by the 
withdrawal of duties on tin-plate entering Canuda, which had 
been in force two years, A very active demand hes sprung up 
for light rails from 16 lb. to 45 lb. sections. July bookings of the 
Carnegie Steel Company were the largest for two years. Last 
week’s orders amounted to 2600 tons. The Illinois Steel Rail Mill 
is sold up to December, and has been obliged to send an order for 
8000 tons to the Carnegie Steel Company. The rail-making 
capacity of the Gary plant is sold up until November Ist. The 
Baltimore and Ohio Railroad Company is in the market this week 
for 30,000 tons of steel rails. Quite a number of inquiries are in 
the market from railroad companies for quantities of steel cast- 
ings and minor equipments. The New York Central is asking 
for terms for 2000 cars, several of which are to have extra 
wide doors for the transportation of automobiles. The Erie Rail- 
road wants 200 cars and the Atlantic Coast Line 200. The Penn- 
sylvania Company is asking prices for 12,000 steel truck bolsters and 
the Baltimore and Ohio for 16,000 bolsters and 32,000 cast steel 
truck frames. An order for 13,500 tons of bridge material went 
to a Pittsburg firm to be used in the construction of a bridge 
at Kansas City, Missouri. This bridge is +o of a great enter- 
prise involving the expenditure of 20,000,000 dols. in a terminus 
at Kansas City by which all the varicus systems of railroads can 
be centred. The Forged Steel Company, Butler, Pa., has ordered 
6000 tons for a steel plant to be erected at once. Copper has 
been very active of late. Sales last week amounted to 
20,000,000 pounds, mostly for export. The result is a hardening 
of prices. Orders for steel booked during July were over 150,000 
tons. Tin is arriving freely. Arrivals expected this week 2178 
tons. The entire market is stronger, and a general buying 
movement has set in. Tariff duties are fixed, and business in- 
terests see their way clearly. Prices will probably exhibit an 
upward tendency from now on. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 

Tue First Lord of the Admiralty has appointed Captain Herbert 
E, Purey Cust, K.N., assistant hydrographer, to be hydrographer 
of the Navy in the place of Rear-Admiral Arthur M. Field, F.R.5., 
whose term of office in that appointment has expired. 

Mr. A. W. Brake, A.M.I. MechE , A.M.I.E.E., asks us tostate 
that he is severing his connection with the firm of Mills, English 
and Co., Limited, of Castle-square, Swansea, and that his future 
address will be 66, Wind-street, Swansea, where he intends to 
practise as a consulting engineer, devoting special attention to 
colliery and works equipment. 

Mr. FRANK Stvuart-MILNE, who some time ago left the 
Newcastle-upon-Tyne Electric Supply Company, Limited, to take 
up an appointment in the Argentine in connection with the 
electrical department of the State Railways, has commenced 
business in Buenos Aires as commercial engineer and agent for 
British railway, mechanical and electrical pon area ag | firms. 
Associated with him as British engineer and secretary is Mr, J. A, 
Seager, of Emerson Chambers, Newcastle-on-Tyne, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland- Westphalia. 
Pic iron, as well as manufactured iron, remains in quiet 
demand generally. Here and there an improvement over the 
revious month can be stated, but it is of a passing nature, and 
the majority of the shops and factories are only very moderately 
occupied, and they are somewhat uneasy about the future because 
so little fresh work is given out. Accounts from Diisseldorf state 
that the sales of the Steel Convention in July of present year were 
307,914 t., against 418,626 t. in June of present year, and against 
388,709 t. in July, 1908. This shows deliveries to have been 
20,712 t. lower than in June, and 9205 t higher than in July, 1908. 
Of the sales in July of present year, 123,456 t. were semi-finished 
steel, against 114,188 t. in June, and against 114,535 t. in July, 
1908 ; railway material, 134,12] t., as compared with 146,588 t. in 
June, and 147,420 t. in July, 1908; sectional iron, 140,420 t., as 
compared with 157,850 t. in June of present year, and 126,954 t. 
in July, 1908. 


Iron and Steel in Silesia. 

A want of confidence prevails among consumers, and 
yurchases have accordingly been limited. A fairly regular 
fosiness of the hand-to-mouth sort is being done in finished 
articles, hoops showing much life, while the construction shops 
complain of being only very indifferently employed. There is 
hardly any business done for the fourth quarter. Export is 
languid. 


List Quotations. , 

The following are the current rates as given on the 
Dusseldorf Change :— Raw spathose iron ore, M. 10.90; roasted 
ditto, M. 15.50; Nassau red iron ore, M. 11.£0 per ton net at 
mines ; spiegeleisen, 10 to 12 per cent., M. 60 to M. 63; white 
forge pig, Siegerland and Rhenish-Westphalian quality, M. 55 to 
M, 58 ; iron for stee) making, M. 54 to M. 56; German Bessemer, 
M. 56 to M. 58 ; basic, free place of consumption, M. 48 to M. 50; 
Luxemburg forge pig, free Luxemburg, M. 44 to M. 45; Luxem- 


burg foundry pig, No. 3, M. 45 to M. 46; German foundry pig, | 


No. 1, M. 54 to M. 56; No. 3, M. 53 to M. 55; German hematite, 
M. 55 to M. 57; common bars in basic, M. 95 to M. 102; iron 
bars, M. 122.50 to M. 125; hoopsin basic, M. 120 to M. 122.50; 
common plates in steel, M. 104 to M. 110; boiler plates, M. 114 to 
M. 120; sheets, M. 117.50 to M. 125; drawn wire in iron or steel, 
M. 127.50. 


Production of Pig Iron in Germany. 

According to cflicial accounts given by the Union of 
German Iron and Steelmasters, the output of pig iron in Germany, 
including Luxemburg, was for July of present year 1,091,059 t., 
against 1,067,421 t. in June, 1909, and against 1,010,770 t. in July, 
1908. Production in the different sorts was as follows :—Foundry 
pig, 211,928 t., against 185,563 t. in the same month last year; 
Bessemer, 35,065 t., against 29,680 t.; basic, 695,915 t., against 
668,669 t.; steel and spiegeleisen, 91,054 t., against 68,845 t ; forge 
pig, 57,097 t., against 58,013 t. Output during the period from 
January to July of present year was 7,340,548 t., against 
7,060,491 t. in the same period last year. 


The German Coal Market. 


Sales in engine and house coal] continue moderate, though 
here and there more inquiry has been noticeable. Sales of the 
Rhenish-Westphalian Ccal Syndicate in June of present year have 
been 5,341,241 t.; total output of the Syndicate pits was 6,599 879 t., 
against 6,257,421 t., or 270,764 t. per day ; in May, 6,499,930t., 
or 270,830 t. per day, have been produced. During the first six 
months of present year output was 31,091,872 t., as compared with 
33 319,501 t. in the same period last year ; sales of the Syndicate 
were 22,485,938 t. coal this year, against 23,366,140 t. in the corre- 
sponding period last year. 


Austria-Hungary. 


No forward movement has taken place in the iron and 
steel industry since previous reports. Purchases are very limited, 
both in raw and in finished iron, and the condition of prices remains 
weak. Pit coal sells moderately well, and the brown coal trade 
has maintained its former liveliness, 


More Business done in France. 


Makers of iron and steel give a fairly good account of 
last week’s trade, and prospects are brightening on the whole. 
Activity at the various establishments is satisfactory, and likely to 
continue brisk, as the orders booked are pretty numerous. The 
ironworks in the East are in especially good employment, also those 
of the Marne and Centre, ‘Two to five months have been asked for 
delivery in several cases. Autumn trade is likely to show a good 
deal of life. Merchant iron stands at 175f. to 18Uf. in the East and 
Marne departments, but in the North and in the Ardennes rates 
do not rise above 155f. to 160f. p.t.; plates of 3mm. obtain 190f. 
to 195f. p.t.; minimum price in the North being 165f. to 170f. p.t. 
The quotations fixed for the last two quarters of the year are 
very firmly maintained. The French coal trade is unchanged 
and firm, prospects are fair, and rates have been tending upwards. 








LAUNCHES AND TRIAL TRIPS. 


ALAGOAS, torpedo-boat destroyer ; built by Yarrow and Co.; to 
the order of the Brazilian Government; dimensions, 240ft. by 
23ft. 6in.; engines, triple-expansion ; launch, July 29th. 

ANNABERG, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Deutsch- 
Australische Dampfschifffahrts Gesellschaft, of Hamburg ; dimen. 
sions, 400ft. by 52}ft. beam ; to carry 7500 tons; engines, triple. 
expansion ; constructed by the builders ; trial trip, August 12th, 

HARPEAKE, steel screw steamer ; built by Wm. Gray and Uo., 
Limited ; to the order of J. ©. Harrison, Limited, London ; dimen- 
sions, 396ft. 6in. by 51ft. by 29ft.; engines, triple-expansion, 26in., 
42in., 70in. by 48in. stroke, pressure 1801b.; constructed by the 
builders ; trial trip, August 12th. 

Cuak, steel barge ; built by Sir Raylton Dixon and Co.; to the 
order of the Rea Transport Company, of London ; dimensions, 
125ft. by 24ft. by 12ft. 6in.; to carry 550 tons ; the machinery is 
being worked by a Cochran donkey boiler ; launch, August 14th. 

WoopMERE, steel screw steamer; built by the Blythe Ship- 

building and Dry Docks Company, Limited; to the order of 
Falconer, Ross and Co., of Newcastle-on-Tyne; dimensions, 
193ft. Sin. by 26ft. 6in.; engines, triple-expansion, 15in., 25in., 
4lin. by 27in. stroke, pressure 180 1b.; constructed by C. T. Grey, 
of South Shields ; triai trip, August 14th. 
_ LANcER, steel screw steamer ; built by the Tyne Iron Shipbuild- 
ing Company, Limited ; to the order of Fisher Renwick and Co.; 
dimensions, 240ft. by 34ft. by 24ft.; engines, the North-Eastern 
Marine Engineering Company, Limited, 18in., 30in., 49in. by 33in. 
stroke, pressure 1801b.; constructed by the North-Eastern Marine 
Engineering, Company ; launch, August 16th. 








A RaILWay motor inspection car which can be changed 
to a road automobile by substituting pneumatic tired for the 
flanged steel wheels has been built for the Chicago and North- 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Coynes of Specifications may be obtained at the Patent-o Sale Branch, 
25, Southampton-buildings, Thanesty dons, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at 
end of the abridgment is the date of the adverti. t of the pt 
the complete specification. 

Any person may on any oy the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 
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STEAM ENGINES. 


17,089. August 14th, 1908 —IMpROVEMENTS IN AND RELATING TO 
Stop VALVES, John Auld, of Whitevale Foundry, Rochester- 
street, Glasgow. 

The piston B, which is connected to the valve A, may be 
situated within a cylinder C. The steam entering by the inlet 
branch E is conducted to the svace between the top side of the 
valve A and the underside of the piston B. Assuming the valve 
A to be sbut, the whole pressure of the steam on the valve keeps 
it tightly shut, and the steam pressure passing the balancing 
piston 5 exerts an equal force on both sides of the piston. In 
order to open up the main valve A a small wheel valve G, 
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situated between the yy sted side of the cylinder C above the 
piston B and the outiet branch F, is opened up, thus putting the 
cylinder space above the piston B in direct communication with 
the outlet branch F of the main valve chest. The steam escaping 
past the piston into upper part of cylinder now flows through the 
open wheel valve G by a port H, through the outlet branch F into 
the piping or other steam chambers, so relieving the pressure off 
top side of piston B and establishing an equal pressure on top of 
piston B and bottom side of valve A. The pressure is also equal 
between bottom side of piston B and top side of valve A. Con- 
sequently the main stop valve is easily opened up by means of the 
hand wheel, A modification is dealt with.—Ju/y 28th, 1909. 


5979. May 12th, 1909.—IMPROVEMENTS IN METALLIC PACKINGS 
FOR PiIsSTON-RODS AND THE LIKE, James Green, 82, Plane- 
street, Kingston-upon-Hull. 

A washer PD fits the usual neck ring E, as well as the rod A and 
the stuffing-box B. This washer, which may be either tapered as 
shown or have both sides flat, is made in sections D! D?, which 
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Section on Line Y.Y. 


Section on Line X. X. 


may be halves as shown or otherwise, which sections are dovetailed 
together as shown, so that the metal ring being held intact is not 
liable to fall out of the stuffing-box when the gland is removed. 
Another part of the invention consists in making the tapered 
segments F in brass or other suitable metal or material and simply 
lining them internally with strips or liners G of white metal, so that 
the tapered segments remain permanent and the cost of renewal 
is small, as only the white-metal becomes worn; and a further 
improvement consists in making the brass casing H for enclosing 
the tapered segments F in sections and providing overlaps H! to 
tie them together by means of screws. The utility of this 
improvement is that the packing can be inserted in the stuffing- 
box without either removing the piston-rod crosshead or the 
piston from the end of the rod, thus, of course, saving much time 





Western Railway, 






STEAM GENERATORS. 


16,260. July 31st, 1908.—IMPROVEMENTS IN OR RELATING TO THE 
UTILISATION OF LOW-PRESSURE OR EXHAUST STEAM FOR THE 
Propuction or Motive Power, James Howden and Com- 
pany, Limited, of 195, Scotland-street, Glasgow, and William 
Henry Owen, of 19, Home Park-road, Wimbledon, S. W. 

This invention relates to the utilisation of low-pressure or exhaust 
steam for the production of motive power by means of turbines 
arranged to receive the steam on its way to the condenser. As 
long as the engine or other supply of exhaust steam is working 
normally, the exhaust steam flows through the pipe B to the tur- 
bine, and thence to the condenser in the ordinary way. If, how- 
ever, the exhaust should be interrupted for any reason, as, for 
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instance, owing to the stoppage of the engine from which it is 
derived, then the automatic valve D admits live steam direct 
from the boilers which may be working the engines. In this way 
the pressure of live steam will be reduced to that of the vessel A, 
and hence an interchange of heat between the live steam 
and the water in the vessel A will take place and the vessel will 
become charged with low-pressure steam and also act as a thermal 
reservoir. In this way a supply of mir imum pressure steam accu- 
mulates in the vessel and flows through the pipe H to the tur- 
bine, and the working of the latter will be properly maintained. 
‘The vessel A serves as a low-pressure boiler, and c1n act as a third 
and further supplementary supply of low-pressure steam.—Ju/y 
28th, 1909. 


27,760. December 21st, 1908.—IMPROVEMENTS IN AND RELATING 
TO ECONOMISERS FOR MARINE BolLers, Waldemar Harbinger, 
of Blackwall Ironworks, Blackwall, London. 

This invention relates to economisers for marine boilers and has 
for its object to provide an efficient means for heating the feed 
water, or increasing the heating surface of the boiler. An 
economiser constructed, arranged, and adapted to operate in 
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accordance with this invention comprises a series of pipes forming 
the economiser disposed in the smoke-box which carries off thé 
products of combustion, pipe connections from the feed pump to 
the economiser, and from the economiser to the boiler, cocks to 
direct, and pipes to circulate the water from the feed pump 
directly to the !boiler without passing through the economiser, 
pipes to put the economiser into circulation with the boiler when 
the economiser is not in use for the purpose of heating the feed 
water, and means for scraping the economiser pipes externally. 
Tnere are five other illustrations.—/uly 28th, 1909. 


10,168. April 29th, 1909.—IMPROVEMENTS IN CHAIN GRATES, 
Friedrich Heinicke, of Chorzow, Kattowit:, Upper Silesia, 
Crermany. 

By the present invention the changing of a link can be effected 
in six to ten minutes, with the labour of only one man, and it has 
been found by experiment that this can be done while the grate is 
in motion. The link has the same appearance as the ordinary link. 








It is, however, made of two parts A! and B, which are fitted 
together like a bearing ; for instance, by means of the noses C. 
The two parts Al and B can be held together in various ways, a 
very advantageous method being the form of construction shown 
in the accompanying engravings. Here the parts are held 
together by a wedge D. The lateral surfaces of this are in the 





and labour,—July 28th, 1909, 


shape of a double dovetail, the one half engaging in the part A’, 
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In order | 926,198. Steam ConDENSER, E. Koerting, Pegli, Italy, assignor tg 








and the other half in the part B of the link. The wedge is also} gripping. This makes a second set of dogs unnecessary. 

provided with a tightening screw E, by means of which it can be | to permit of the introduction of the dogs without having to take Schutte and Koerting Company, Philadelphia, Pa., a Corporation 
tightened up. The insertion of a link is effected by applying the of Pennsylvoania.— Filed July 30th, 1908, 

two parts of the link to the round bars carrying the links, and This patent is for a condenser comprising a chamber Containing 
then coupling them together by means of the wedge.—/u/y 28th, N° 27,208. a partition wall dividing it into inner and outer compartments 


(926.198) 198.] 
MOTOR CARS AND ROAD TRAFFIC. 
15,566. July 22nd, 1908.—IMPROVEMENTS IN OR RELATING TO SELF- 


PROPELLED ROAD VEHICLES, Thomas Clarkson, engineer, and 
William John Morison, both of Moulsham Works, Chelmsford, 








Essex. 

This invention has particular reference to vehicles in which 
steam is used as a motive power, its ohject being the construction 
of simple and compact mechanism. A portion of the fore part cf 
the chassis is shown, having acondenser A, behind which isa fan B. Side View of 
One steering wheel C is illustrated mounted in the usual manner one of the 
and provided with steering gear C'!. On the inside of the wheel C Gripping Dogs 
is a toothed wheel or disc D attached by bolts D!, the teeth of | ioe 
this wheel engaging with those of a pinion E mounted upon the mn & ie 
end of ashort spindle E', rotatable in ball bearings in a bracket F. , oe : 

This bracket is mounted as at F! so that it can turn about the 
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Section on Line A.A. Gripping Dog & Pinion. 
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the whole chuck to pieces, it is necessary to make the driving 
yanions G of the dogs with acut away surface or mutilated portion | which communicate at their bottom, and means for showering 
R.—July 28th, 1909. water through and discharging it from the chamber, in combina- 
tion with a steam inlet into one of said compartments and an air 
SHIPS AND BOATS. exhaust passage leading from the other. There are eleven claims, 
927,251. CONDENSER, A, Kuylenstjerna, Philadelphia, Pa.—Filed 





1265. January 18th, 1909.—IMPROVEMENTS IN OR RELATING TO “March 16 1 
PROPELLING DEVICES FOR Suips, William Lovis, of 29, Totnes- aie arch 16th, 190-. ° vi 

road, Canning Town, London, E. This patent is fora barometric condenser comprising an outer 

> shell, an inner shell enclosed therein and spaced therefrom, a sur- 


This invention relates to improvements in propelling devices for . ae ee : 
ships. Each propeller blade A has an opening or recess B at the face condenser mounted in said inner shell and delivering the dis- 
root, the recess or opening having a core or passage (' leading tilled water to the inner shell and the cooling water to the outer 
direct from the root of the blade to the rear end D of the boss E. | Shell, an exhaust pipe opening into the inner shell, a suction pipe 
The boss may be perforated from end to end, and is preferably, connected to the top of the outer shell, a tail pipe tor the cool- 
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N° 1265. 


vertical axis, about which the wheel moves when turned for 
steering purposes. Thus the pinion E and wheel D remain in gear 
however the road wheel may be turned. Connected to the 
spindle E! by a universal joint H! isa rod H joined at its other 
extremity by another universal joint H? to a spindle. This 
spindle is carried in bearings in a casing K secured to some portion 
of the frame as at K!. Upon the spindle is mounted a bevel 
pinion gearing with another bevel pinion on a shaft N. This 
shaft N is mounted in bearings in the casing K and is con- 
nected to the spindle O of a rotary pump P. The end of the 
spindle N remote from the pump P carries a sprocket wheel R, 
which, through a chain §, drives the fan B. In order to allow 
for slip in starting and stopping, the sprocket wheel R is not 
mounted directly upon the spindle N, but is gripped friction- 
tight between two plates. The uppermost plate is mounted ona 
flanged sleeve pressed down by a spring W controlled by a nut X 
on a screwed portion at the end of the shaft N. There are two 
other illustrations.—July 28th, 1909. 


20,210. September 25th, 1908.—IMPROVED MEANS OF CONVERT- 
ING EXISTING PETROL CHASSIS INTO ELECTRIC OR ELECTRIC- 
PETROL VEHICLES, William Arthur Stevens, of St. Peter’s- 
street, Maidstone, Kent. 

In the engravings A is the frame of the vehicle, only the back but not necessarily, formed tapering towards the rear end. The | 
portion of which is shown. BB are the back wheels. C is the passage orcore C leads to the rear end of the boss, where it 
axle. D is the tubular casing containing the differential shafts. | terminates in a hole F preferably of elongated section situated 
E is the bevel gear and differential casing for transmitting the | between the blades. By this arrangement the fluid is drawn to 
drive. This gear casing is of well-known construction. The | the root of the blade whereby the centrifugal motion of the | for the distilled water connected to the bottom of the inner 
smaller gear wheel in the differential gear box is driven by the | fluid set up by the revolving propellers is in part neutralised, | shell, and a hot well divided into two chambers for the cooling 
and increased blade surface is brought into action. On account| water and the distilled water, respectively, situated at a greater 
of the jets issuing from the perforations at the rear end of the boss | distance below the bottom of the outer shell than the height of 
and on account of the shape of the boss, cavitation and also the | a column of water maintained at normal barometric pressure, the 




















ing water connected to the bottom of the outer shell, a tail pipe 




















N° 20210. A 
_ e 7 suction following the vessel is considerably reduced.—Ju/y 28¢/, | hot well being provided with an overflow passage from the 
me j 1909. top of the distilled water chamber, and a draw-off pipe from the 
lower part of the chamber. There are nine long claims. 
E | 927,552. ENGINE LUBRICATING Devick, A. Arebs, Paris, Frauce, 
if assignor to La Société Anonyme des Anciens Etablissements 
SELECTED AMERICAN PATENTS. Panhard et Levassor, Paris, France.—Filed February Lith, 
Ton ot offi al 1908, 
Pe Ene ee nm The patent is for the combination in a motor lubricator of an oil 
f | A a reservoir, a fixedly adjustable needle valve controlling the flow 
4, 926,157. TurBINE ENnaingE, C. W. Weiss, New York, N.Y.—Filed 








September 19th, 1903. 
The turbine is of the de Laval type. There are two nozzles, one 


























cardan shaft F, which is provided with the cardan or universal ' 
joint F1. G is an electric motor bolted by means of four carriers SS) 
in the centre of the frame behind the back axle. The electric 
motor G may receive its energy from a petrol engine and dynamo 





of usual construction preferably placed in the front of the vehicle. 
Or the electric motor may be driven by batteries placed within ‘te 
the housing or receptacle H secured to the frame A. The ends of 

the differential shaft are fitted with the sprocket wheels I J by | 
means of which the chain wheels K L respectively on the wheels 
B Bare driven. The chains fitted to these wheels are indicated 
by the dotted centre lines. A worm and worm wheel may be 
used within the casing E for driving the differential instead of 














of which delivers the products of combustion under pressure with- 


bevel wheels.—Ju/y 28th, 1909. de i d y 
: out preliminary cooling, and the other steam or compressed air, | from the reservoir, a pipe connecting the valve with the car- 
either at a much lower temperature. There are six claims. buretter, and communicating to the reservoir the variations of the 
s . vac i . a is e claim, 
MACHINE TOOLS AND SHOP APPLIANCES. 926,373. WATER SUPPLYING Device For Locomotivs Tenpers, | Y°°84™ in the carburetter. There is only one ¢ zs — 
L. Wissinger, Gallitzin, Pa.—Frled October 10th, 1908. 928,018, | ACCELERATION-CONTROLLING Device,: V. A. Wolcott, 
Schenectady, N.Y., assignor to General Electric Company, © 


27,208. December 15th, 1908.—IMPROVEMENTS IN OR RELATING A ¢ 
TO SELF-CENTRING LATHE AND DRILLING Cuucks, The Mas-| A pan is fixed to receive water splashed over by the scoop. aan - VE: York Filed May 16th, 1908 
chinenfabrik Kleber and Siewerdt Nachf., of Oranienburg, near et a yt lai st Th ‘ ff ‘ad “4 bie —ta 
Berlin, in Germany. bination, oko bl . Y ich thasthy a ‘source 

The invention relates to that type of lathe and drilling chuck 926,373] combination, a vehicle, a cable reel carrie Ys 

in which the displacement of the gripping dogs formed with teeth ——— — — -— — 

is effected by a common controlling device so as to ensure the self- t 

centring of the gripping dogs. The chuck casing is fitted with the een 

usual cover C. Upon the hollow boss D is mounted a toothed wheel { \ \ fF SS 

E for use in imparting simultaneous motion to other parts, this : j , 

tooth wheel being rigidly connected to a worm wheel F driven 7 o | 

by the usual worm F. The toothed wheel E engages with the ve gies 

pinions G, which latter engage in the teeth H of the gripping dogs 7 aoe 

K. The shaft L of each pinion is mounted cross-wise in the chuck eo a 

and its cover C, and this is only made possible by reason of the 

side teeth H of the gripping dogs K. It is important to have 
plain feathers or keys M at each side of the gripping ee in —= ' 

a way as to exactly fit the guide grooves N and thus close the : , 

latter constantly ia lala’ weenen. By providing teeth H at of current, a reel motor connected _— er agree fin ~ 

each side of the gripping dogs with the keys M at each side and at vehicle, and ed to rotate said reel, Ne prs ot a | ‘ 
each end thereof, it is made possible to reverse the gripping dogs | This water returns at each side of the scoop back to the trough | inertia operated device for increasing above - 80028) m NOI 
and thereby enable them to serve for external and for internal | between the rails. There are seven claims, applied to said reel motor during acceleration thereof, 
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THE TEHUANTEPEC RAILWAY ‘AND= TER- 
MINAL PORTS. 
No. I. 


One of the most remarkable features in connection 
with the early conquests by the Spaniards was their 
knowledge of topography, and this in spite of the fact 
that the maps which existed in those days were of the 
very crudest character. 1t did not take Hernan Cortes, the 
conqueror of Mexico, who landed on the coast on 
March 4th, 1519, very long to appreciate the best way of 
getting across the huge continent. Those who study a 
modern map will see that the Spaniard selected the very 
narrowest neck of land; and the question is how he 
arrived at the knowledge which influenced him. In a 
letter which Cortes addressed to his Sovereign, Charles V. 
of Spain, after pointing out that he had “despatched an 


stated, about some 108 kiloms. of line had been laid— we 
cannot use the word “constructed”—by Don Delfin 
Sanchez, and paid for by the Mexican Government. 


| There remained 288 kiloms. further to build, and only a 


very small proportion of this had been completed when 
death put an end to McMurdo’s enterprise. 

In January, 1892, his widow came to an arrangement 
with the Mexican Government to rescind the contract ; 
and here attention may be called to the honourable 
manner in which the Government dealt with Mrs. 
McMurdo, offering liberal terms of compensation instead 
of demanding recompense for not carrying out the con- 
tract, a policy which contrasts vividly with the attitude 
adopted by the Portuguese Government towards the 
same lady, as executrix, in connection with the Lorenzo- 
Marquez Railway. A settlement in this latter case was 
delayed for years, and finally the question went to arbi- 








Fig. 1-BRIDGE OVER THE JALTE 


expedition to Guatemala” he says :—‘I have received | 
information, as well as of the great riches of that country, 
that in the opinion of my navigators there is a strait 
leading from that bay into the opposite sea, which is the 
thing above all others in the world I am desirous of 
meeting with on account of the immense utility which I 
am convinced would result from it to the advantage of 
your Imperial Majesty.” 

After Cortes came the Colonial Governments of 
Mexico, which were also prompt to realise the geographical 
and strategical importance of the Isthmus of Tehuan- 
tepec. Again and again under successive governors, 
the route was explored and surveyed, the idea being, 
there can be no question—for documents prove it—to 
cut a canal through the isthmus in practically the same 
way as that at Panama is now being made. A certain 
Agustin Cramer, an engineer of some repute in his day, 
was commissioned by the Viceroy, Don Antonio M. de 

3ucareli, in 1774, to make the necessary surveys of the 
isthmus, and, this being done, he strongly advocated the | 
opening up of a canal to connect the Pacific and Atlantic 
Oceans. Either the Government lacked the funds or the | 
pluck to make the attempt; but, the advantages of such | 
an undertaking being obvious, efforts were made by | 
American capitalists to take up the project. A notable | 
American civil engineer, Captain James B. Eads, having | 
expended some time and much trouble upon surveying | 
the ground in 1881, drew up plans for a ship railway, a | 
scheme which, as it may be remembered, was at one time | 
strongly recommended for the Panama route as also for | 
that of the Darien. Experience now proves conclusively | 
that a ship railway would have been impossible in practice. | 

Captain Eads finding no one sufficiently enterprising to | 
support him financially, although the Government gave 
him every inducement by renewing his concession again 
and again, a Mexican named Don Delfin Sanchez 
endeavoured to raise sufficient funds to carry out a 
contract which he had made to do the work, but he | 
failed, his contract being rescinded in 1888. Don Delfin 
Sanchez was a very much esteemed engineer, whose | 
bond fides was unquestionable, and his railway connection | 
eminently commendable. He was granted a regular con. | 
tract to build the railway, for which he was to be paid at | 
the rate of 25,000 dols. (£2500) per kilometre. The con- | 
tract was signed in October, 1882, and the line was to 
be completed and opened for traffic by February, 1885. 
By the commencement of 1883, however, the arrange- 
ment was found to be unworkable; but, meanwhile, Senor 
Sanchez had received a considerable sum from the Govern- | 
ment “on account,” payments having been made to him | 
amounting to 700,000 dols. at the offset, while a further | 
sum of 733,184 dols. was paid—562,190 dols. for material | 
used and work done upon 108 kiloms., and 170,224 dols. | 
as an indemnity for having his contract cancelled. This 
brings us to the end of 1888, 

To Don Delfin Sanchez succeeded Colonel Edward 
McMurdo, of London and New York, who, with that bold- 
ness and irresponsibility which characterised him through 
life, entered the lists as contractor; and there is no saying 
what might have been the result had not McMurdo died 
in 1892. That the issue might easily have been chaos 
1s possible when one remembers what happened in con- 
nection with the Lorenzo Marquez (Portuguese South 
Africa) Railway concession, which was also secured by 
the same enterprising American engineer. At the time 
that Colonel McMurdo entered upon the scene, as already 














PEC RIVER AT SANTA LUCRECIA 


tration, when a most inadequate award was made in 
favour of Mrs. McMurdo. 

With the disappearance of the American element, other 
entrepreneurs appeared upon the scene in the persons of 
Messrs. J. H. Hampson, E. L. Corthell and the Hon. 
Chandos S. Stanhope. In February, 1892, these gentle- 
men commenced to build and complete the remainder of 
the line, which they undertook to extend to Salina Cruz 
by June, 1893. It was a rash contract into which to 
enter, for,as any practical engineer could have seen, it 
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Fig. 2—BRIDGE OVER THE JALTEPEC RIVER 


was quite impossible that the line could have been 
finished in anything like this time. It is not surprising 
to learn that the combination soon collapsed, Messrs. 
Hampson and Corthell retiring from the contract, and 
Mr. Stanhope being left to carry it out as best he could. 
So much money had already been frittered away upon 
the undertaking, that Mr. Stanhope found himself almost 
hopelessly opposed at the outset by lack of funds. After 
much trouble he formed a small syndicate for the purpose of 
completing the remaining 60 kiloms. of line. His con- 
tract stipulated for a payment of 1,113,035 dols., and the 
time allotted to him was nine months. By dint of much 


perseverance and pluck the work was actually completed 
within the specified period, but, as may readily be assumed, 
it was of a makeshift character, and such as no practical 
railway engineer would have passed. 

The Mexican Government, however, had never lost 
faith either as to the completion of the line or its eventual 
value, and when the opportunity presented itself for enter- 
ing into an arrangement with a leading firm of British 
engineers it was taken advantage of, and then it was that 
8. Pearson and Son, Limited, who had already constructed 
the drainage works of the Valley of Mexico and the 
port works of Vera Cruz, two enormous engineering enter- 
prises which had baftied the skill and resources of cen- 
turies, came upon the scene, destined to complete the 
undertaking and to bestow upon it the seal of permanency 
and prosperity. 

This, then, is the early history of the Tehuantepec 
Railway, which now runs from Puerto Mexico—formerly 
known as Coatzacoaicos—on the Atlantic side to Salina 
Cruz on the Pacific side, a total length of 310 kiloms., 
with a branch line from Juile to San Juan Evangelista, a 
further 28 kiloms. To these mav be added a recently 
onened branch from Carmen—387 kiloms. from Puerto 
Mexico—to Minatitlin, about 14 kiloms in length, a small 
branch which was constructed especially for the con- 
venience of the oil refinery belonging to 8S. Pearson and 
Son, Limited, which is situated at the little town of 
Minatitlan. 

In this article it is proposed to deal with the Tehuan- 
tepec enterprise in three sections—firstly, a description of 
the railwav line; secondly, with the two terminal ports 
of Puerto Mexico and Salina Cruz; and thirdly, with the 
advantages of the Tehuantepec route as compared with 
those of other isthmus routes, and general conclusions 
with regard to the whole undertaking. In our issue of 
February 1st, 1907, we gave an article on this railway and 
its ports, in which we printed niaps of the railway and of 
the ports, as well as a number of engravings showing 
various portions of the undertaking, some being in the 
text and some in a special supplement. We would refer 
our readers to this article in order that they may better 
follow the text of the present series. 


RAILWAY ROUTE. 


The Isthmus of Tehuantepec has a width at its 
narrowest point of 125 miles, and it lies between 16 deg. 
and 18 deg. north latitude and 94 deg. and 96 deg. west 
longitude. With the single exception of the Isthmus of 
Panama, this narrow neck of land forms the slenderest 
slip of territory on the Western Hemisphere, separating 
the waters of the Atlantic and Pacific Oceans. The 
engineering conditions for building a railway across this 
isthmus necessitate a gradual ascent from the mouth of 
the Coatzacoalcos River, crossing many effluents of that 
stream until a fairly flat tableland is reached. At a 
distance of 79 miles from Coatzcoalcos there is a depres- 
sion at the Jaltepec River, and between this point and 
the Atlantic the gradients are about 60ft. to the mile. 
The heaviest climb, however, commences at the point 
known as Santa Lucrecia, at which point the Jaltepec 
River is crossed on a steel bridge 560ft. in length—com- 
posed of five spans—and of this an engraving is given in 
Figs. 1 and 2. The bridge crossed, the Malatengo 
Canyon is entered at a distance of about 38 miles beyond, 
and there the route is through rock-cuts and chasms 
leading up to Rincon Antonio, which is known as the 
“divide,” and is, in effect, a junction of considerable 
dimensions. Here are found the extensive yards and 
shops of the company, the entire area having been 
rescued from a sandy waste and converted into a model 
township, occupied entirely by the railway and its 
workpeople. 

Leaving Rincon Antonio, the line enters the Chivela 
Pass, which is crossed at a height of 730ft. above sea 
level, the highest point on the route, and from which the 
descent to the Pacific is decidedly abrupt in comparison, 
some of the steepest gradients on the section being here 
encountered. At the Chivela Pass, which extends from 
kilom. 209 to kilom. 247, a distance of 88 kiloms., 
the track runs over two horse-shoe curves and through 
one tunnel, the latter being stone lined and handsomely 
faced at hoth ends. During the reconstruction of the 
road, which was found necessary almost from beginning 
to end when Pearson and Son took it over, many of 
the heaviest gradients were reduced and the curves 
straightened. The whole line has been adapted to curves 
of a minimum radius of 150m. compensated and a 
gradient of 1°6 per cent., except the track in the Chivela 
Pass, where the curvature comes to a minimum radius of 
80 m. and a maximum gradient of 2.07 per cent. 

CONSTRUCTION WORK. 

Some of the heaviest construction work on the line is 
to be found on the Malatengo Canyon, from kilometre 
188 to 202, namely, 14 kilometres. With regard to the 
bridges, whereas for the first two or three years that the 
line was working several wooden structures were em- 
ployed temporarily, there are now to be found upon the 
route from end to end nothing but steel bridges of the 
finest construction, the most important of which are the 
following :— 

Chacalapa Bridge, at kilometre 13, with three spans of 
23.29 m. each, plate girder riveted. 

Santa Lucrecia Bridge, at kilometre 127, five spans of 
36.30 m. each, lattice girder, Pratt type. 

Tolosa Bridge, at kilometre 159, three spans of 36.30 m 
each, lattice girder, Pratt type. 

Sarabia Bridge. at kilometre 176, one span of 36.30 m., 
lattice girder, Pratt type, and four spans of 16.38 m. each, 
plate girders riveted. 

Malatengo Bridge, at kilometre 190, two spans of 
87.03 m. each, lattice girders, Pratt type. 

Tehuantepec Bridge, at kilometre 291, three spans of 
61.24 m. each, lattice girders, Pratt type. 

There are some other and smaller bridges, having spans 
between 14m. and 30m., with lattice half-through gir- 








ders, and still others, also small, with spans between 
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5.30 m. and 13 m., and plate deck girders. The culverts 
are of concrete on the northern division, and of masonry 
on the central and southern division. The total number 
of bridges and culverts is 846. 

The finest steel bridge, perhaps, is that over the Jal- 
tepec River, at Santa Lucrecia, the junction of the 
Tehuantepec with the Vera Cruz and Isthmus Railway. 
This handsome bridge, 560ft. in length, is composed of 
five spans, and is of steel throughout. The masonry 
abutments are of a thoroughly substantial and permanent 
character, and capable of carrying, with the bridge itself, 
a weight far greater than they will ever be called upon 
to sustain. 

On the whole, it may be said that as it exists to-day 
the Tehuantepec Railway is one of the best constructed 
lines of its kind in the world, capable of sustaining all the 
freight traffic which can be obtained for it—and that is 
saying a good deal. The road is standard gauge of 
4ft. Siin., and where it passes over the clayey soil there 
are rock ballast and gravel. The ties, or, as we call 
them, the sleepers, are creosoted pine, California red- 
wood and native hardwood. Eighty-pound steel rails are 
employed, and besides the 190 miles (304 kiloms.) of 
main track, there are 60 miles (96 kiloms.) of sidings, 
capable of handling three-quarters to one million tons of 
freight annually. Regarding the railway’s business up to 
the present time, we shall speak more fully later on. 

The cost of this undertaking, including both the 
railway and harbour works at Salina Cruz and Puerto 
Mexico (Coatzacoalcos), has up to date exceeded 
£9,000,000, and before finality is reached the figures will 
probably stand at a round £10,000,000, which may be 
divided up as follows :— 

Reconstruction of railway, rolling stock, bridges, ter- 


minal facilities, plans, and buildings... ... ... £3,000, 000 
Harbour works at Salina Cruz... ... ... 0 ... .. 4,700,000 
3, Puerto Mexico (Coatzacoalcos) 2,300,000 


The Vera Cruz and Isthmus Railway joins the Tehuan- 
tepec National Railway at Santa Lucrecia; the Pan- 
American Railroad joins the Tehuantepec National at San 
Geronimo, and is now open for traffic to the important 
coffee centres of Huixtla and Tapachula, and as far as 
Mariscal, a distance of 714 kilometres. The old station 
buildings at Santa Lucrecia and San Geronimo were found 
to be inadequate to handle the great increases in the 
traffic moving over the Tehuantepec National Railway 
in connection with the Vera Cruz and Isthmus, and 
the Pan-American, and new and substantial masonry 
buildings have been built this year at both Santa 
Lucretia and San Geronimo. Between Puerto Mexico 
and Salina Cruz there are thirty-four stations, the 
most important being Juile, Santa Lucrecia, Rincon 
Antonio, and San Geronimo. The distance between port 
and port in kilometres is exactly 303.5, and the average 
time occupied in transit is 12} hours up and 10} hours 
down. Trains leave Puerto Mexico daily at 6 a.m., 
arriving at Salina Cruz at 6.30 p.m.; and 6.15 p.m., 
arriving at Salina Cruz at 8.5, while others leave Salina 
Cruz daily at 8.5 a.m., arriving at Puerto Mexico at6.15 p.m.; 
and 7.0 p.m., arriving at Puerto Mexico at 8 25 a.m. 

At present the line is a single track only, but provision 
has been made for doubling it, and there can be no 
question that the track will have to be doubled very 
shortly. In this event it will be the only double-track 
line in the Republic of Mexico, and whenever the decision 
to build the extra track is arrived at the line will be con- 
structed within a comparatively short time, and the 
expense attached thereto will be correspondingly light. 
Sir Weetman Pearson, in a speech made on the 23rd 
January, 1907, when the President of the Republic opened 
the line, said:—*I venture to make a prophecy of a 
double track within seven years, if not within five.” 

While the passenger rolling-stock used on the 
Tehuantepec line is necessarily small, in view of the com- 
paratively limited number of passengers now being 
carried, it is very complete, and comprises the latest 
type of passenger coaches, with Pullmans running over 
the line from Santa Lucrecia to Salina Cruz, and vice 
versd. On the other hand, the freight cars already 
number over 1200, and an additional 200 box-cars have 
been ordered this year, to cope with the ever-increasing 
traffic. There are also about 130 gondolas, each of 30 tons 
capacity, 80 stock cars, and 60 locomotives, and at the 
present time every single car, excepting those in the 
repairing sheds, is in requisition. The Tehuantepec 
Railway was the first Mexican line to introduce oil as 
fuel, and all the locomotives have been gradually con- 
verted from coal to oil-burning, by which means a saving 
of something like 30 per cent. is achieved. Throughout 
the railway workshops the stationary boilers are run by 
oil fuel, this being obtained from S. Pearson and Son’s 
refinery at Minatitlan. At Puerto Mexico, the Tehu- 
antepec Railway possesses a colossal tank constructed of 
steel, capable of storing 1,500,000 gallons of oil, from 
which the latter is distributed to smaller tanks along the 
line of railway, each of which has a storage capacity of 
6500 gallons. 








EXPERIMENTS WITH CENTRIFUGAL PUMPS. 
By J. G, DAVIS, B.Se., and W. R. HARDING. 


LitTLe is known of the frictionai conditions prevailing 
and the losses occurring in centrifugal pumps, and, in view 
of this, the results obtained from systematic tests recently 
made, and the conclusions arising therefrom, cannot fail 
to do something towards connecting the several existing 
theories with actual results. 

A general formula for the losses in a centrifugal pump 
—in terms of the discharge, peripheral speed, and head— 
has been obtained from quite general theoretical con- 
siderations, and has been applied successfully to actual 
practical cases within wide limits. The closeness with 
which theoretical and experimental results agree points 
to the soundness of the theory. 

The first tests were made on a small pump, and these 


will be considered below in such detail as is necessary. 
The successful application of the formula to these very 
complete trials led to the attempt, in all cases satisfactory, 
to apply it to the published results* of the performance of 
other centrifugal pumps. The wide range of application 
of this formula leads to the conclusion that it is quite 
general] in form, and applicable to any similar pump, 
large or small, with a suitable variation of the constants 
involved. This will allow of an accurate prediction of 
the performance of a pump under any conditions, once 
the constants have been determined in the manner indi- 
cated below. The possibility of such a prediction of results 
should render this method of no small interest to manu- 
facturers and others. 

It is proposed to deal here briefly with the derivation of 
the general formula, following with a description of the 
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to be radial—Fig. 1—v and v, being the linear velocity of 
the inner and outer tips of the vanes, which make angles 
6 and p at entry and exit respectively; the vector AR 
represents the velocity of the water relative to the whee] 
at inlet. Moreover, a velocity represented by w, must be 
impressed by the vane on the water, in order to cause it 
to take the direction BC instead of BA. BC is the 
velocity of water relative to the impeller at entry to vane, 
Thus the loss of head due to the change of velocity 
impressed on the water by the vane is represented by 


u®, /2g, where us = v — u cot @ (1) 


(2) Loss of head at exit from impeller vanes.—Let a 
be the angle of guide vanes at the impeller exit, and let 
P be the point under consideration. The water clearly 
tends to flow along the tangent to the vane at P, namely, 
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trials made on a small centrifugal pump, and the verifica- 
tion of the theory by the application of the formula to its 
performance, and also to the published results of trials on 
other pumps. 

General Theoretical Considerations.—In hydraulic 
engines in general, where moving and fixed vanes are 
employed, the necessary conditions for the most efficient 
working are that there shall be no loss of head due to 
“ shock”’— incurred by abrupt change of velocity of 
the working fiuid—and that the fluid shall leave the moving 
vanes with no velocity relative to them. On this hypo- 


yes pe 
(Vel of Whirl) 
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| along B’ A’—Fig. 2. If the vane at exit had some other 
| angle p”,so that B” A” represented the direction of the vane 
at P,and there were no velocity of whirl at exit, there 
| would be no loss of head at exit. But in a practical case 
| there is a velocity of whirl (or tangential component of 
the absolute velocity of the water) V,, due to the blade 
having some other angle p at exit. B’A’is then the 
velocity of the water relative to the wheel at exit, and 
| the ultimate absolute velocity of flow along the guide 
| vanes at P will be represented by the vector O’K’. But 
in order to cause the water to reach K’ instead of A’, the 


thesis, the usual expressions for the theoretical performance | 


of the various types of turbines are obtained, and, with 
suitable modifications to allow for frictional and other 
losses, apply to results obtained in practice. The question 


as to what extent a turbine is reversible has been greatly | 
disputed, and practical results have been somewhat unex- | 
pected. For example, the 80 per cent. efficiency of a re- | 
action turbine may be reduced to, say, 55 per cent. when | 


working as a centrifugal pump. (See Dr. Stanton’s 
Researches.) This is accounted for by the difficulty ex- 
perienced, even when great care is taken to avoid shocks 
and sudden enlargements, in converting the kinetic energy 
of the water leaving the impeller or wheel of the pump 
into anything approaching the equivalent static or pressure 
head. Various methods have been adopted in pump 
design for the reduction of this loss, due to the partial 
dissipation of the “whirl” or tangential velocity head. 


Among these may be mentioned the addition of a “ whirling | 


chamber” (Thomson), the backward, or re-curving of the 
impeller blades (Appold), and the more recent use of 
“ guide passages ”’ outside the impeller (Reynolds). 

The loss by “ shock,” due to more or less abrupt change 
in the absolute velocity of the water at the impeller exit, 
may be expressed in terms of the discharge velocity, and 
is conveniently denoted by discharge velocity head, or 
t U?/2 g, where U is the absolute velocity of discharge from 
the impeller vane tips, and is Borda’s coefficient, varying 
with the type of pump, but having an average value of 
from 0°5 to 0°6, including the loss in the impeller itself in 
a modern turbine pump. Especially in the older forms 
of pumps, where the discharge takes place into a body of 
water having a much smaller absolute velocity, is this 
loss exaggerated. 

The head lost by friction in the case of a disc rotating 
in a fluid is proportional to the square of the peripheral 
speed. The friction is also stated to increase with the 
area of the pump casing; this is due, no doubt, to the 
stilling of the eddies by the surface of the stationary 
casing, and the reacting of this stilled water on the 
surface of the rotating wheel. 

The above indicates briefly the nature of the losses to 
be expected in centrifugal pumps, and we now proceed to 
outline the deduction of a general type of expression for 
the actual working head in any pump. This is due to 
Mr. F. C. Lea, B.Sc., A.M.LC.E., of the Central 
Technical College, S.W., to whom best thanks are due for 
this and other valuable suggestions. 


DEDUCTION OF GENERAL FORMULA FOR THE WORKING 
HEAD IN A CENTRIFUGAL PUMP, 


(1) Loss of head at entry to impeller vanes.—Assuming 
the velocity of flow wu of water entering the impeller vanes 


* Parsons: “ Proceedings,” Institution of Civ,] Engineers, Vol. xlvii., 
page 272. 

Rateau : Tug Enotnerr, 1902. 

Stanton: Institution of Mechanical Engineers, 1903. 

Further details of the derivation and applications of the formula to the 
above trials will be found in the recently published treatise on 
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velocity A’ K’, namely, w’, , must be impressed on it by 
the wheel. So that the head lost at exit is equal to 
(u's )? / 2g, where w', = v1 — % (cot a 
+cotp) .. eee 

Other losses occurring in the pump.—F rictional losses, 

as yet unconsidered, may be taken as being proportional 

to the square of the velocity of flow through the wheel, 

also to the square of the peripheral speed. Thus fricticnal 
losses are represented by— 

8 (m) 2/2g — E(vij?/2g . « © « 


where s and ¢ areconstants ... . (3) 
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The centrifugal head will probably diminish as the |The sum of the readings of the two gauges gives the 
discharge increases, for any given velocity of flow, since | existing head h in lb. per square inch. 


the water leaving the “eye” of the pump—assumed | 
yadially—from the suction pipe will have less chance of 
assuming the velocity proper toit at that particular speed | 
of the pump, the greater the speed with which it passes 
through the impeller vanes. The centrifugal head thus 
depends upon v, and also upon w, and it is assumed 
reasonably that the change in the centrifugal head, as 
the discharge varies, may be expressed by— 
(ku, — nu, )?/2g 


where k and 7 are constants . (4) 


Fie.5. 
Velocity-Discharge Curves at Constant Head (Experimental) 
Theoretical” Curves may be superimposed fromthe values Tabulated which have been calculated 
Ax2g~ mv? +C%-y + K(%/)? 


from the Formula 
Mis” 
Note:. Jhe Curves for 12, /4, 16,18, 20 
& 24 lbs*'are exactly similar to 
those plotted below 


% Veiocity through Discharge Pipe/ Feet per Second, 


epee ee 


The Lagineer 


[ Now (Actual head) = (Theoretical head) — (Head lost). | 


h = (Vi. t: /g) — (losses 1, 2, 3, and 4) 
_ U1 (v; — u; cotp) — (r — u cot 6)? 
g 29 
( ,;2 
| 1 (cot a + cot p) 
29 
_ fsu? fe?) | (kv, — nu,)? 
( 2g gi” 2g 


Now to obtain a parabolic expression for /: in terms of | 


| therefore, also of the volume of water delivered by the 
pump, a Pitot tube is employed. This consists essentially 
| of a small tube a introduced into the delivery pipe, so as 
| to record only the pressure of the moving water, and a 

second tube bd at right angles to a, on the orifice of which 
| the flowing water impinges, recording the sum of the 
| pressure and velocity heads. 
| through suitable reservoirs to gauge tubes A and B, each 


13 





Revotuttons 


Pitot tube.—For the measurement of the velocity, and, 


The tubes are connected 


of some 9ft. length, and in a continuous circuit with one 


i) 17 19 2 25lbs 7" 
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Piiot Tube’ 


Head, 
Inches) 


2500 
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| a period of one minute has been taken; the speed 


another and with the delivery pipe. The pressure head 

P, being common, the amount V. by which the shaded | 
water column in B exceeds that in A, measures directly | 
the discharge velocity head in inches. 


Then Q/A = k2g V Va /lZ=jVVi. 


| The velocity in the delivery pipe is, of course, variable | 
| over the section, following a parabolic law—see Fig. 4— | 
| and to obtain the mean velocity with a perfect Pitot tube | 


—1t.€., one in which k is unity—the tube 6 would need to | 


Any possible error due to deviation from this position is | 


with which it is possible to work with the apparatus 
employed, and the overall efficiency of the pump, the 
results have not sufficient direct bearing on the present 
work to justify their being given here. The normal brake 
horse-power of the pump is roughly 0.9, the combined 
efficiency of pump and motor about 34 per cent., the 
efficiency of the motor alone at normal load 75 per cent., 
and of the pump alone about 45 per cent. This 
efficiency is low, as the pump is small, and the losses 
consequently more exaggerated than in larger sizes. 

In the following experiments, h, the head under which 
the pump is working, or lift, is measured directly in 
pounds per square inch, and converted to feet of water 
conveniently by means of a conversion curve. Q/a is 
calculated from the velocity Q/A in the discharge pipe, 
the latter being measured by the Pitot tube and con- 
verted to feet per second. 

Ais the area of the discharge pipe in square feet—equal 
to 0.0191, since the diameter is 1.875in. 

ais equal to 0.096 square feet. Thus Q/a= [0.1995 Q/A}. 
Experimentally it was found that Q/A = 2.498 V Va. 

v, is directly proportional to the speed of the shaft, and 
since the periphery of the wheel is 1.54ft. in circum- 
ference, we have v; = 0.0257 x R.P.M. in feet per second. 

General observations on experimental procedure.— 
In all cases both ascending and descending values of the 
variables have been observed and plotted. For con- 
venience the quantities have been plotted as observed 
—that is, without conversion in the above manner—in 
every case where the mere introduction of a constant 


| factor is necessary to convert quantities read from the 
| curves to a form suitable for the calculation of m, C, 
} and K. 


Damping the vibration of the gauge pointers as far as 


| possible by throttling with the adjustable cocks is 
| found to give increased accuracy of reading. 
| cases the “suction head” increases and the “pressure 


In all 


head’ decreases as the flow through the pump 

increases, the sum of the two readings giving the lift h. 
The speed and discharge can always be adjusted by 

suitable regulation of the field resistances and the stop 


| valve to obtain any desired value—within limits—of the 
| head; in the same way, throughout the experiments, any 
| two of the three quantities measured—head 
| discharge—can be varied to obtain a desired value of 
| the third. 


» Speed, and 


In every experiment the “ mean” of the readings over 
being 
registered in the case of “ constant-head ” and “ constant- 
discharge’ curves by means of a stop-watch and revolu- 
tion counter, and in the case of the “constant speed” 
curves by a specially calibrated sensitive speed indicator. 


The primary object of the experiments being to deter- 


| mine accurately the values of m, C, and K in expression 
| (D), it is noted that when the discharge is zero the head / 


becomes m v;2/2g. The pump is therefore run with 
water in the volute space and wheel, having the stop 
valve closed. Any point on a curve plotted, connecting 
simultaneously observed values of v; and h, then deter- 


| be at P, to dispense with an independent calibration. | mines a value of m—see Fig. 6. 


The mean of a number of such values is found. The 


iu; and v;, we may write uw; and @ for u and p respectively, | however eliminated—provided the pipe runs full—by an | values of m for a curve determined from thirty-seven 


by the introduction of suitable constant factors, since | 
@and p are themselves constant, and wu is proportional to | 
u,, 80 that the expression reduces to— 
2 gh mvi+Curn+Ku;?. (5) | 
where m, C, and K, are constants, depending on the | 
dimensions and design of any particular pump. | 
These constants can always be determined by solving | 
the simultaneous equation given by three independent | 
experiments on the pump, each giving an expression | 
similar to (5). 
In the particular case investigated the values of the | 
constants were determined as follows :— | 
h is the actual lift, or working head, of the 
() is the discharge in cubic feet per secon 
a is the normal area of water passages at the periphery 
of the wheel in square feet. 
v, is the peripheral speed in feet per second. 
Then wu, becomes Q/a, so that 
2gh = mvit+ C (Q/a) v1 + K (Q/a). (D) 
Apparatus.—The experiments described below were 
carried out at the Central Technical College Engineering 
Laboratories. The centrifugal pump is by Messrs. 
Mather and Platt, and is of the makers’ standard type, 
having a normal capacity of 85 gallons per minute 
against a head of 35ft.,and running normally at 2020 
revolutions per minute. Driven through an ordinary 
flange coupling by an electric motor, it is of the “ guide 
passage” type—a turbine pump—the general arrange- 
ment being indicated in Fig.3. The number of vanes in 
the impeller is six, and the approximate angles at entry 
and exit respectively are @ = 5° and p = 30°. There 
are four guide blades—not shown—at an angle a = 3° to 
5°. The suction pipe, which must not exceed 34ft. in 
height above water level, terminates in a foot valve K 
about 3in. from the bottom of the tank, to prevent back- 
ward flow of the water before starting. In starting up a 
pump any air remaining in the suction pipe must be 
replaced with water, either by filling through a suitable 
aperture, or, in the case of large pumps, by exhausting 
the air by means of a steam ejector after closing the 
delivery valve. On leaving the pump the water passes 
through a throttle valve V, just below which is fitted a 
pressure gauge G, which provides an imaginary head. 
The delivery pipe takes the form of an inverted U, and 
terminates about 8in. from the bottom of the tank, which 
contains about 20in. of water. Since the pump is not at 
water level, the additional head due to suction must be 
measured, and provision is made for this by the vacuum 
gauge g, fitted some Qin. past the bend in the suction 
pipe. This precaution is necessary to avoid the centrifugal 
¢ad in the bend being included in the gauge reading. 


" imal in feet. | 
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Head Velocity Curves at Constant Discharge. 





Dotted Curves have been obtained from the Formula :- 
Ax 2g =1-087 v2 +226 (Y)y, -621 (%)? & practically 


coincide with the portions shewn sn Full Lines which have 
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independent determination of k or j, readily effected by 
plotting a curve connecting corresponding values of V, 
and Q. Q is measured by weighing, or by flow through | 
an orifice or weir, or by any standard method. 
The motor is a 2 horse-power shunt-wound machine— | 
type E. O.—by Messrs. Mather and Platt, and is stated 
to take 10 ampéres at normal load on a 200-volt supply, | 
running at 2020 revolutions per minute. It is of the two- | 
polar construction, fitted with carbon brushes, and has | 
the usual type of starting switch and field regulating | 
resittances, by which the speed can be very finely | 
adjusted. Sufficient electrical tests were made to give a 
complete knowledge of the working under various condi- 
tions ; but although of intcrest in illustrating the accuracy | 





Speed. Revalutions 


Per Minute 
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independent experiments vary between 1.058 and 1.096 
for a range of speed from 1500 to 2050 revolutions per 
minute. 

The mean value of 1 is 1.087. 

C and K are now determinable from two experiments, 
from which simultaneous values of kh, v;, and Q/a are 
taken, the value of m already obtained being used in the 
solution of the simultaneous equation. 

Velocity discharge curves at constant head.—By suit- 
able adjustment of the speed and discharge, a series of 
fifteen curves has been obtained from 270 independent 
experiments with the pump working under constant heads 
of 11]b.,12]b., 18]b., . - 25 Ib. per square inch 
(25ft. to 60ft). The corresponding range of speed is 1500 
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to 2500 revolutions per minute, and of delivery pipe velo- 
city Oft. to 26ft. per second (0 to 177 gallons per minute). 

The experimental points on eight typical curves only 
have been denoted. The mean curve in each case is 
very definitely outlined, and parabolic in form—see 
Fig. 5. 

From the plotted curves C and K are now determined. 
For taking any two points, say, on the 20]b. per square 
inch constant-head curve, whose co-ordinates are: —Speed 
2049 and 2122 revolutions per minute, and Q/a = 0.1995 
x Q/A = 2.485 and 3.52ft. per second respectively, expres- 
sion (D) becomes in the two cases— 

2 g (46.2) = 1.087 (52.6)? + 52.6 (2.485) C + (2.485)? K 
2 g (46.2) = 1.087 (54.5)? + 54.5 (8.520) C + (3.520)? K 
From which C = 2.47 and K = — 58.8. 

The results show that C and K do not vary greatly. 
considering the wide range through which the experi- 
mental curves have been plotted, and that each solution 





be in unstable equilibrium within the range of speed a ai, 
and the least touch of the valve may give the double 
value of the discharge for that particular speed. 


Impending delivery.—Denoting the critical peripheral 
speed—i.e., the speed which is just sufficient to prevent 
downfiow of water in the delivery pipe, the water being 
at rest in the impeller and in the suction pipe—by V., 
h being the available head, V. should not greatly exceed 
V 29h, but is, of course, influenced by the frictional con- 
ditions and the shape of the blades. At low discharges 
the points are not generally so well in accordance with 
the regular outline of the curves as at the higher values, 
and this is probably due to discontinuity of action in the 
Pitot tube, caused by the pipe not running full. That 
such a condition is possible in this case has been proved 
by special investigations, details of which it is hardly of 
value to give in this article. 

Head velocity curves at constant discharge.—The 


figure 7-Head Discharge Curves at Constant Speed 
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hx2g=!087 v2 + 226(YaV,-621( Yar 





Curves obtained From the above formula are 


tn all cases practically coincident with those 


obtained hy Direct Experiment. 





Discharge Pipe Velocity, YA,(Feet per Second) 


Tus Exctwece 


is the result obtained from a pair of points not taken 
close together onthe curves. Sixty independent solutions 
such as the above show that on the experimental curves 
C varies from 1.80to 2.81; meanof readings 2.26 
K varies from — 50 to — 74.9; mean of readings — 62.1 

Putting in the mean values of the constants as above 
(D) becomes— 
64°4h = 1°087 v,?7 + 2°26 wv; Q/a — 62°1 (Q/a)? . (EB) 
From this expression, giving / any definite fixed value, 
and assigning a value to one of the other unknowns, the 
second can be calculated, so obtaining a series of values 
connecting v, and Q/a for the chosen constant head. In 
the solution of these equations, the following method is 
convenient :—Divide (D) throughout by m, and we have 
an equation of the general form :— 

ay? + byt+ec=0; 

—b+ Vv b*—4ac 
2a, : 


that is y = 


In our case a is I. 
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velocity head V,, being maintained at constant values 
0,5, 10, 15, &c., to 98 inches, corresponding readings of the 
speed and head h are noted. The readings are limited 
in some cases by the speed, in others by the gauge, so 
that the experimental limits differ for various discharges. 
For each discharge a curve of parabolic form is obtained 
experimentally—Fig. 6—the tangent to the vertex being 
parallel to the “speed” axis, again giving a double value 
to the speed for the range of head /, although this is 
outside the experimental range. The thirteen curves so 
determined from 162 independent experiments (the range 
of head being 9 |b. to 31 Ib. per sq. in., and of speed 1600 to 
2500 R.P.M.) could, of course, be utilised for determining 
C and K, using the mean value of » already obtained. 
It is more convenient, however, to superimpose the curves 
calculated from expression (E) for these experimental dis- 
charges, in order to determine how nearly they coincide. 
This might be done by proceeding with expression (I) at 
the constant discharges chosen, in a similar manner to 


' that employed in the case of constant head. A more 


Assign values to Q/A convenient for plotting. Each of | 


the corresponding values of Q/a gives a value for 3}, 
which equals 2°26 Q/(1°087 a), and c, which equals 
—62°1 


2 
Ta ( Q » , and the solution of each equation for v is 


only a matter of substituting in the formula given above | 


for y, which is identical with v;. The speed in revolu- 
tions per minute, namely, 60 v,/1°54, is in each case plotted 
against the corresponding value of Q/A, and the values 
chosen for the latter are conveniently the same for each 
constant head curve so calculated from (E). The curves 
obtained in the above manner are found to agree so 
closely with the experimental curves already plotted that 
in most cases they are hardly to be distinguished from 
them. 


A special point of note in these curves is the double | 
value of the discharge possible throughout a range of | 
speed a a,;—Fig. 5. The pump will not staré up until the | 
speed Oa; has been exceeded; thereupon the discharge | 


suddenly leaps to beyond D,. 
valve, D; increases, and the speed rises as the load is 
increased. On shutting down, the Pitot tube is seen to 


On further opening the | 


direct method is to cut the “ constant head” curves with 
horizontal lines representing the constant discharges, 
reading off the values of the speed for every head, tabu- 
lating the values thus :— 





Head in pounds per square inch, 

















| | 13 14 15 16 17_~(| 18 
| 
' 
So 0 1535 1590 1648 | 1704 | 1760 | 1817 1875 (1930 
2 os 5) 1520 | 1575 | 1631 | 1688 | 1744 | 1800 1857 |1913) = 
= 37/10) 1530 | 1586 | 1644 | 1699 | 1754 | 1810 1866 1922) 3 
38/15) 1547 | 1605 1662 | 1717 |_1770 | 1826 | 1880 1936), 
a" £|20) 1574 | 1630 | 1685 | 1740 | 1794 | 1847 | 1898 1954) 2. 
Y.E~| 25) 1598 | 1650 | 1703 | 1758 | 1813 | 1865 | 1915 | 1970) 
Hey |30| 1622 | 1673 | 1723 | 1777 | 1832 | 1883 | 1934 |1985) = 
3 135 1647 | 1695 | 1745 | 1800 | 1852 | 1902 | 1953 |2003|x 
a> | 40) 1670 | 1718 | 1768 | 1820 | 1870 | 1920 | 1970 |2020) | 
f© 4/50) 1713 | 1762 1809 | 1862 | 1910 | 1956 | 2006 |2055/5 
Ss £5 | 65, 1775 | 1820 | 1867 | 1915 | 1963 | 2010 | 2059 [2110 2 
$°e. 8/80) 1835 | 1883 | 1930 | 1975 | 2020 | 2065 | 2115 |2165)2 
A |/98; 1915 | 1958 | 2002 | 2049 | 2090 | 2139 | 2184 (2228 
| | 
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ee} 
Head in pounds per square inch. 
9 | 2 21 m | 2 a | 2 
| | | | 
PSse| 0 | 1981 | 2030 | 2080 | 2130 | 2180 | 2228 | 227s 
Sans} 5 | 1965 | 2015 | 2065 | 2112 | 2158 | 2207 | 2254. 
32>) 10 | 1975 | 2020 | 2071 | 2120 | 2166 | 2213 | 2269 | 2 
S28} 15 | 1987 | 2033 | 2081 | 2130 | 2180 | 2224 | 2269 | & 
<5 | 20 | 2003 | 2050 | 2095 | 2144 | 2193 | 2239 | 2285 Fy 
E>] 25 | 2017 | 2082 | 2110 | 2158 | 2206 | 2255 | 2300 | * 
2S -| 30 | 2032 | 2078 | 2125 | 2174 | 222) | 2270 | 2317 | # 
Ss .| 35 | 2048 | 2092 | 2140 | 2189 | 2235 | 2285 | 2332 | 2 
o> 40 | 2063 | 2108 | 2156 | 2203 | 2250 | 2301 | 2347 
fo «| 50 | 2098 | 2145 | 2187 | 2235 | 2282 | 2330 | 2375 | 3 
£28 | 65 | 2160 | 2198 | 2235 | 2278 | 2323 | 2372 | 2416 | 3 
Q's. | 80 | 2205 | 2243 | 2283 | 2325 | 2370 | 2415 | 2460 
r=) 98 | 2265 | 2303 | 2343 | 2383 | 2423 | 2463 | 2505 
! | 




















For any experimental constant discharge. the calcu- 
lated or ‘theoretical’ curve is obtained directly by plot- 
ting corresponding values of h and Q/A as tabulated, 
The above table also serves for the plotting of “ theoreti. 
cal” curves of constant head discharge, if the constant 
discharge curves should have been drawn first. 

The coincidence of the experimental with the calcu. 
lated curves is very marked. But, as before, occasional 
discontinuity in the action of the Pitot tube is indicated. 

Head discharge curves at constant speed.—The regu- 
lating resistances being adjusted during each experiment 
to cbtain a constant reading of a sensitive speed indicator, 
a series of seventeen curves has been obtained from 185 
independent experiments, giving a range of speed of from 
1625 to 2408 revolutions per minute, of head 12 1b. to 
29 1b. per square inch, and of (/A Oft. to 24ft. per second. 
These curves are parabolic, with the tangent to the vertex 
parallel to the discharge axis, and again a double value of 
the discharge for the same head between the limits of 
head 0 h and 0 h,—Fig. 7—is obtained, the unstable con- 
dition being quite noticeable during the course of the 
experiments. The low discharges again point to discon- 
tinuity in the Pitot tube. 

The “theoretical” curves for the above are conveniently 
plotted in a similar way to those for constant discharge, 
namely, by cutting the constant head curves with vertical 
lines at the speeds chosen, and reading off the values of 
the discharge for every head, tabulating and plotting. 

These curves agree very closely with those obtained by 
direct experiment, almost coinciding with them in the 
majority of cases. 

Efficiency curves (electrical).—These are of interest as 
a very complete test of the performance of the pump. 
The power required to drive the motor light at all speeds 
is constant; the same applies to driving the pump with- 
oat water, the total losses in the motor—friction, eddy 
current, and hysteresis—being the same for all speeds. 
Sets of curves have been plotted, and from these—not 
given here—the efficiency of the pump under any con- 
ditions may be found. 

General conelusions.—From the above, it is clear that 
the same parabolic expression for the lift of the pump 
gives curves which agree very closely with the curves 
obtained by independent experiments over the ranges 
indicated above. This expression may be termed the 
Characteristic Equation of the pump. 

The above test has been a severe one, and it has seemed 
reasonable to suppose that, within limits, the same form 
of expression will apply to other pumps of a similar type. 


It has been applied successfully to the following cases: 
—A centrifugal pump tested by Mr. Livens—* Proceed- 
ings,” Institution of Mechanical Engineers, 1903—having 
a wheel 19.5in. diameter p about 13° and @ = 81°, which 
running at 550 revolutions per minute gave an efficiency 
of 71 per cent. when delivering 1600 gallons per minute 
against a head of 25ft. The characteristic equation is 
found to be 1.18 v2 + 8m v, — 142 u2=—2yh. 

Again, for a turbine pump having six vanes (9 = 5° and 
p = 30) and four guide vanes (2 = 3° —), where the 
wheel diameter is 2°5 times the discharge pipe diameter, 
the characteristic equation is :— 

0°84 v2 + 48°3 uw, vo, — 587 u,? = 2gh. 

In the above cases v, and u, are the peripheral speed, 
and the radial velocity of flow at exit from the wheel 
—i.e., Q/a—in feet per second respectively, / the lift in 
feet. For other particulars see ‘ Hydraulics” (Lea). 
The results obtained from the test of a Mather and Platt 
high-lift turbine pump—see “ Hydraulics and its Applica- 
tions,” page 618, Gibson, 1908—delivering 2200 gallons per 
minute at 1100 revolutions per minute against a head of 
140ft., promise from the curves shown a result similar to 
that of the smaller pump here tested, but no details are 
forthcoming. The efficiency of this pump rises to 70 

r cent. 

It is probable that in the small pump tested above the 
losses are more exaggerated than they would be in larger 
pumps. 

The smoothness of finish and accuracy of the vane 
angles are important features of pumps by continental 
makers in general, the reduction of friction by this means 
being very considerable. The pump on which the above 
described experiments have been made is not finely 
finished. 

It would be of great interest in future experiments to 
determine the range of practical application of the 
characteristic equation in the case of larger pumps, but 
from the above results and applications there seems little 
doubt that this method of stating the performance of a 
pump under known or tried conditions, and thence fore- 
casting with fair accuracy its performance under untried 
conditions, can be advantageously and easily adopted 
in most practical cases. 
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THE EFFICIENCY OF ELECTRIC POWER 
STATIONS. 


In the generation of electric power, or more correctly 
speaking, in the transformation of the heat energy in coal 
into electrical energy, excellent opportunities are afforded 
for observing the inefficiency of the process. In order to 
sell electric power it is necessary to measure it accu- 
rately, and having done so, knowing the amount of fuel 
consumed. it is easy to arrive at what has been lost in 
the processes of transformation. 

An American engineer, in referring to the boiler plant 
of the traction company which works the street car 
system of Cleveland, Ohio, recently said that the thermal 
efficiency of that plant was approximately 8 per cent. 
By this he meant that out of every 100 tons of coal 
burned the energy of but 8 tons was delivered to the 
switchboard in the form of electricity. As a matter of 
fact, 8 per cent. is a fair figure for some of the largest and 
best equipped power stations at present in operation. It 
has been estimated—by Mr. Hobart, we believe—that 
the average overall efficiency of existing British steam 
electric stations is from 3.5 to 4.5 per cent. The thermal 
efficiency of a generating station may be defined by say- 
ing that it is the ratio of the heat units supplied to the 
bus bars to the heat units in the coal. A kilowatt hour 
or unit is equivalent to 3412.66 British thermal 
units, so that we may write thermal efficiency equals 

3412.66 x 100 
pounds of coal per unit x calorific value. 

It is interesting to calculate the thermal efficiencies of 
different stations and to endeavour to discover the reason 
for the varying results, but the main trouble lies in the 
collection of the necessary data. To take a single case, 
in one of the stations in this country, during a period of 
twelve months 10,217,158 units were generated and 
18,417 tons of coal were consumed. Thus 4.02 lb. of coal 
were consumed in generating a unit. The estimated mean 
calorific value of the fuel was 12,500 British thermal units, 
so that the thermal efficiency of that particular station 

3412.66 x 100 _ 
4.02 x 1250 

During the year ending June 30th, 1904, the output of 
the Berlin Electricity Works was 113 million units, which 
were supplied from a number of distributed power stations. 
The overall thermal efficiency for those stations during 
that period works out at 9.6 per cent. In the following 
year, when the output had risen to 141 million units, 
the efficiency was 10 per cent., and in the year 1906, 
when the load reached 167 million units, the efficiency 
only rose to 10.3 per cent. Thus it will be seen that 
even with an enormous output such as that the thermal 
efficiency, though high in comparison with that of some 
plants, is at the same time in reality low. In the fore- 
going it will be observed that the units considered are 
those delivered to the bus bars of the station, and not to 
the consumers, and, therefore, the transmission losses 
have not been taken into account. 

If we try to analyse the losses in a generating station 
by fixing a certain efficiency for’ the steam raising plant, 
another for the engines or turbines, and so on, it will be 
found that unless these assumed efliciencies are fixed low 
it will not be possible to get them to add up to a figure 
corresponding with that calculated as above. The actual 
result obtained by the formula will always seem too low. 
This, however, is a very natural result when it is remem- 
bered that the plant is only running at its full output 
during a portion of the time, and it is, therefore, some- 
what difficult to estimate the average efliciency of each 
constituent. But that which adds to this discrepancy by 
a considerable amount is the question of banking. In 
the large lighting stations, and particularly during the 
winter months, when bad fogs are liable to come on with 
practically no warning, the quantity of coal used for 
banking purposes has a very appreciable effect upon the 
total consumption, and therefore upon the overall thermal 
etliciency. But quit~ apart from such questions as these, 
it is well known thit under the best conditions an 
efficiency of much more than 11 per cent. cannot be 
expected. 

From tests carried out on a large number of generating 
stations in America the various losses are estimated as 
follows :—Loss in ashes ‘and leakage, 6 per cent.; heat 
lost in chimney, 22 per cent.; that delivered to auxiliaries 
and losses from pipes, 7.4 per cent.; main and auxiliary 
exhaust, 58.7 per cent. ; and minor losses 1.47 per cent., 
giving a total of 95.57 per cent. Of this loss 5 per cent. 
is returned by the feed-water heater, so that the overall 
thermal efficiency becomes 9.43 per cent. Different 
investigators have naturally obtained slightly varying 
results, but where the discrepancy comes in is generally 
fairly evident, and, all things considered, the net results 
are not far apart. 

Occasionally engineers are reminded that we are wast- 
ing our coal with enormous rapidity, and that a heat 
engine is essentially uneconomical. The unscientific 
public becomes alarmed; but when the newspaper 
announcement goes on to state that there is ample coal 
for at least another hundred years the story becomes 
less exciting. One of the greatest helps in the way of 
saving coal, although, unfortunately, not possible to a great 
extent in this country, is the utilisation of water power. 
In America, on the other hand, where they are excep- 
tionally wealthy in this respect, the reduction in the coal 
consumption is enormous. This is brought to light in a 
statement made by Mr. L. B. Stillwell in a paper which 
he read before the American Institute of Electrical 
Engineers in May of this year. During the year 1908, he 
states, the plants of the Niagara Falls Power Company 
delivered an output of 560,000,000 units. Had this out- 
put been generated by large modern central stations using 
steam power the consumption of coal would have approxi- 
mated 2000 tons per day. Were the users of Niagara 
power dependent to-day upon their own individual 
steam plants they would use in the aggregate not less 
than 8000 tons of coal per day—in ie words, more 





= 6.78 per cent. 





| 
than 1,000,000 tons per annum. If this power were 
replacing steam as used under average conditions 
in the manufacturing cities, instead of being used 
for the most part in supplying power to a compara- 
tively small number of consumers using large amounts 
of power, it is estimated that it would replace and save 
nearly 2,000.000 tons of coal per annum. Whilst in this 
country we can never hope to benefit to an appreciable 
extent from natural sources of power we do, and have 
done for years, looked forward to improvements in the 
efficiency of our prime movers. It is not due to lack of 
energy on the part of English engineers, or indeed of 
engineers in any other part of the globe, that more 
economical results have not been obtained. No subject 





which were illuminated by a constantly burning Argand 
burner receiving its supply of oil gas from large reservoirs 
contained in the hull of the vessel. On her completion 
the boat was anchored, for experimental purposes, off 
Southend for about a month, and gave every satisfaction ; 
and afterwards, for a more severe trial in open water, was 
placed off the North Goodwin light vessel, during which 
time and whilst being towed back to Blackwall the 
mechanism worked most efficiently. We were recently 
courteously invited by the Trinity House to inspectit, and 
are permitted by them to reproduce the accompanying 
engravings, Figs. 1 to 4, and to give the following descrip- 
tion of che boat. 

As will be seen from the engravings, the hull has some- 
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Fig. 1—DETAILS OF THE OPTICAL APPARATUS 


has, or in all probability ever will, receive greater atten- 
tion, and yet to-day it is by no means easy to see where 
further improvements in the steam plant is to come from. 
In the gas engine we place great hopes, for in this direc- 
tion the view is not so misty. That the thermal efficiency 
is higher all the world knows; that this type of engine 
will become still more economical is probable, and that 
the gas engine stations already in operation show an 
appreciably higher overall thermal efficiency than the 
steam stations was clearly shown in the paper recently 
read before the Institution of Electrical Engineers by 
Messrs. Andrews and Porter. 








UNWATCHED FLASHING GAS-LIGHTED BOAT. 


Our readers will be aware that for a number of years 
now there have been stationed on the river Thames, and 
at numerous points round our coasts, flashing or occult- 
ing lights exhibited from gas buoys. The light in these 
has been produced by means of a fixed dioptric lens 
having an oil gas burner, and the occulting or flashing 
of the light has been brought about by means of Pintsch’s 
regulator, which can be adjusted to turn the gas on and off 
at stated intervals with wonderful accuracy. The neces- 
sary gas is contained under pressure in the body of the 
buoy, and the light is being continuously lit and ex- 
tinguished automatically day and night. We shall have 
something more to say regarding these buoys later on; 
but, meanwhile, we turn to a further development. 

The Corporation of Trinity House, in whose hands is 
entrusted the lighting of the coasts and channels of 
England and Wales, have for some time been experiment- 
ing in the direction of obtaining something in between 
these buoys and the lightship proper. What has been 
aimed at has been the provision of a flashing light produced 
by arevolving lens in place of the fixed lenses used on gas 
buoys, thereby increasing the power of the light by con- 
densing it into revolving beams, without the necessity of 
having men stationed on board the vessel. 

After mature consideration Sir Thomas Matthews, 
engineer-in-chief to the Trinity House, decided to advise 
the Corporation to construct a vessel similar to, but con- 
siderably smaller than, an ordinary lightship. This pro- 
posal having been approved, the vessel was built and 
provided with a lantern carried on a structure which gave 
the focal plane of the lenses a height of 26ft., and 





the light a range of visibility of ten miles. In this 
lantern was fitted an automatically driven pair of lenses, 


thing the shape of a lifeboat. Its total length is 65ft., 


'its beam 18}ft., and its depth 103ff. The lantern is 


carried on a four-legged steel structure erected amidships. 
There are two holds—one forward and one aft—and each 
contains two gasholders each having a capacity of 
875 cubic feet. These receivers, when fully charged 
with oil gas, contain sufficient for keeping the light in 
action for about 100 days. 

The lantern is 5ft. 3in. in diameter, and the light gives 
a flash of 5100 candle-power intensity at intervals of ten 
seconds. The revolving mechanism, which is shown in 
Figs. 1 and 2, is exceedingly ingenious. The gas in the 
































reservoir holders is compressed to 7} atmospheres. 
This, of course, is too high a pressure at which to work 
the burner, and the gas is consequently first passed 
through a governor or pressure-reducing valve, which 
delivers it at a pressure of 7 lb. on the square inch. 
This governor is shown in the engraving, Fig. i. It 
is fixed to the side of the lantern, and from a rigid pipe 
connected to it is taken a flexible rubber connection to 
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the apparatus. Before it passes to the burner, the 
gas is taken to a small three-cylinder motor, in which 
the cylinders are arranged at 120 deg. apart. The cylin- 
ders are jin. in diameter, and are single-acting. They all 
work on to one crank, the shaft of which is connected to 
the turntable of the lens by toothed gearing. The turn- 
table is carried in a mercury bath, and there are ball bear- 
ings at the top and bottom of the carriage. The whole 
mechanism is so beautifully made and adjusted that the 
power developed by the expansion of the gas in the three 
cylinders of the motor is sufficient not only to revolve the 
lenses, but to do so at an absolutely accurate rate. We 
had an opportunity of observing this for ourselves, and 
the experiment was not carried out in the workshop, but 
on board the vessel itself, and with the mechanism just 




















that pressure should the exhaust from the motor be 
insufficient. It will also automatically supply the full 
quantity of gas to the burner in the event of the motor 
stopping, thus maintaining a light in the apparatus, 
although the beam in this case would be stationary. In 
case anything should occur by which the pressure on 
the burner rose above 3in.,a further safety governor is 
provided. Connection is made to it through a flexible 
rubber pipe, and the function of this governor is to 
exhaust the excess of gas into the atmosphere through 
the discharge pipe shown. 

As will be seen from Fig. 2 the apparatus is carried 
on double gimbals, so that, no matter how the vessel may 
roll, the lamp is always verticai. The trunnions of the 
gimbals work in ball bearings, and the whole mechan- 











lit 
SLT ‘ st & | 
\ SS = = te 
shih oe + 
\ Hand Pumps = | in 
\2 4 Stop Velve His 
o\\ sid Shins 
/ . 3] $4} ah 5 | adi > 
Ht % y 260s Whlders 4 /R))| 
i | S| = 
a. ] = 
a \ & ' oe ee | 
\ Ss 
2 3 
\ y — oo ee ee ee oie oe ee Oe 
: . bt pb hb bk hk 





ke Se eee 


“Tus Exciveer™ 





} 


Ee 
Stop Vaive 







2 Gas Molders | 


tren Ladder 





Swain Sc 


Fig. 3—LONGITUDINAL SECTION OF THE GAS-LIGHTED BOAT 


as it had come out of its unwatched trial of one month 
down the river. A sensitive governor is provided, which 
acts by putting a brake on the mechanism should there 
be any tendency to go too fast. 

There are several points in connection with the 
mechanism which call for remark. The first is that the 
gas, as it is exhausted from the cylinders, is burnt in the 
light. It is delivered from the cylinders into the case 
containing them, this case being hermetically closed, the 
mechanism spindle passing through a mercury sealed 
gland. From the case it is led to a cylindrical reser- 
voir, this being provided in order to counteract any 
tendency to pulsation which there might be owing to the 
discharge of the cylinders of the motor. From this reser- 
voir the gas passes tothe low-pressure side of the governor 
and thence to the burner. 
the governor is connected with the feed-pipe to the 
motor, and the governor is set to give a pressure of 3in. 
ef water on the burner, and will admit gas to make up 


The high-pressure side of | 


ism is so accurately adjusted that it responds to the 
slightest motion of the vessel. A weighted rod is pro- 
vided to act as a pendulum, and to prevent undue motion. 
On it is carried a wood buffer which can come into con- 
tact with a wood fender carried round the inside of the 
lantern. The balance is so arranged that an oscillation 
from one side of the lantern to the other occupies a period 
of five seconds. 

The gas burner consumes 4 cubic feet of gas per hour, 
and as the light is in action continuously day and night 
this represents a no inconsiderable amount of gas in the 
course of the year. In order to reduce this consumption 
Sir Thomas Matthews has been experimenting for some 
considerable time with the use of incandescent inverted 

| mantles, and has been very successful with them as 
applied to buoys, obtaining not only a largely increased 
illumination but a very decided decrease in gas consump- 
tion. It is proposed to adapt this system for use with the 
upwatched light vessel described above. If this were 


done, so great is the saving of gas that it would be neces- 
sary to fill only one of the four reservoirs with gas. The 
remainder might be filled with compressed air for driving 
the motor. ‘he life of the mantle varies to some extent, 
but as far as experience has gone it is quite long enough 
to permit a period of, say,a month to elapse between 
inspections. The adoption of incandescent inverted 
mantles as contemplated would practically triple the 
intensity of the beam of light, while considerably reducing 
the consumption of gas. The Corporation of Trinity House 
are, moreover, quite sanguine that they may soon be able 
to apply this system of dioptric apparatus to light vessels 
generally, in lieu of the present catoptric method of 
illumination, which would prove a further stride of the 
utmost importance. The illuminant, however, in this 
case would be incandescent oil. 

Then too—to recur to the subject of the gas-lighted 
boat—a further improvement will probably be added by 
means of an arrangement for automatically cutting of! 
the gas supply to the mantle between sunrise and sunset. 
The principle of this device is that of a graduated cam 
which can turn on and shut off the gas at greater or less 
intervals, according to the variation in the length of day 
with the time of year. A pilot light would always be 
burning, of course; but this would consume a compara- 
tively small amount of gas. With all these appliances 
the unwatched boat would look after itself for long periods, 
lighting up the burner when it got dark, and extinguishing 
it when it got light, and giving a regular flashing light 
during the hours of darkness. 

Nor is this the full extent of the proposed automatism 
of the vessel. The hull has been constructed with a well, 
designed to accommodate an automatic submarine bell- 
signalling apparatus. This at present has not been fitted, 
but we understand that so successful have been the trials 
with the automatic apparatus of the Submarine Signal Com- 
pany on the Nab buoy in the Trinity House service, that it 
is practically certain that advantage will be taken of the 
forethought in providing for the addition of one of these. In 
this case, with everything working well—and we see no rea- 
son whatever why it should not—the unwatched light vessel 
might take the place of some of the watched vessels, and 
much saving of expenditure be thus effected. As we saw 
the vessel, the fog signalling equipment consisted of a 
6 cwt. bell, which was suspended in the superstructure, 
and was sounded, through the motion of the boat, by four 
hammers in the upper part of the superstructure. Our 
engraving shows this bell with its clappers in position. 

The whole of the lighting apparatus in connection with 
the vessel, with the exception of the lenses, which were 
supplied by Chance Bros. and Co., of Birmingham, has 
been constructed at the Trinity House Engineering work- 


' shops at Blackwall. 


We may add that the hull of the boat: was built by 
H. and C. Grayson, Limited, of Liverpool. 








Tue following information is from the report by the 
British Vice-Consul at Emden (Mr. W. H. M. Sinclair) on the 
trade of that district in 1908, which will shortly be issued :—An 
undertaking which will be of interest has been initiated near 
Aurich with Government assistance. Works are being erected 
with a view to utilising peat, of which a vast supply is available, 
for the generating of electricity. The Government will, it is 
reported, require a supply of some 2,000,000 kilowatts yearly in 
connection with the harbour at Emden. 
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THE RHEIMS AERONAUTICAL MEETING. 
No. I. 

Tux official commencement of the Rheims aeronautical 
meeting now being held under the management of the Aero 
Club of France took place last Sunday. Throughout the 
previous week the aeronauts who had entered for the 
different competitions comprised in the programme had 
spent much time in the adjusting and testing of their 
machines and getting used to the conditions of flight 
imposed on them by the rules of the meeting. These 
rules add some new difficulties to those which 
already attend successful flight, but while doing so 
they call for the solution of problems which must be 
overcome before we can seriously consider aerial traffic 
and transportation. 

Hitherto it has been found most suitable to make 
flights either in the early morning or late evening, as 
experience shows that at these time the atmospheric con- 
ditions are most likely to be such as to render the 
attempts successful. By the rules drawn up for the 
Rheims meeting it is made obligatory that no official 
start in any of the competitions be made before 10 a.m. 
and none later than 7 p.m. 

The restrictions laid on starting from the ground work 
also for the ultimate progress of the art, and early in the 
week one aeronaut was disqualified, as far as the attempt 
in question is concerned, for occupying too_much time in 
leaving the ground. 

With regard tothe path of flight the competitors are 
bound to follow the track laid out on the plains of 
Betheny. This track is rectangular in shape, and 
measures 10 kilometres to the lap. Atthe corners so-called 
pyramids have been erected to mark the course, while 
about half-way down one of the shorter sides accommo- 
dation has been provided for the judges and timekeepers. 
At this point also the starting and finishing posts are 
situated, and, on the outer side of the course, stands for 
spectators, garages, and mancwuvring grounds for the 
aeroplanes are provided. 

The programme for the week contains six principal 
events, for which substantial monetary prizes will be 
given. Although the direct scientific results will probably 
be of little value, since it is not for the accumulation of 
such data that the meeting is being held, there can be no 
doubt that the various competitions which have been 
arranged will test thoroughly the capabilities of the 
different types of aeroplanes at present in existence. 
Thus, the speed, endurance, and passenger carrying 
capabilities of the machines will be tested, and, in addi- 
tion, a competition has been arranged in which the 
altitude to which the aeroplane can reach is taken 
as the point to be contested. There are three distinct 
competitions for speed—the Gordon Bennett International 
Cup Race of 20 kiloms., the Prix de Vitesse of 30kiloms., 
and the Tour de Piste of 10kiloms.; while the Grand 
Prix, which is exciting the largest amount of interest 
after the Gordon Bennett Cup, will be given as the reward 
for the greatest endurance. So far eleven entries have 
been received for the International race, but of these it 
would seem five only are likely to take part in this event, 
which has been set down on the programme for to- 
morrow (Saturday). Of the entrants likely to participate, 
three will be 'renchmen, one will represent this country, 
and the United States will contribute the fifth. As 
might be expected, the majority of the aeronauts at 
Rheims this week are French, and the Aero Club of 
France has found it necessary to institute eliminating 
trials to determine their choice of three representatives. 

Where the success of the meeting is so entirely at the 
mercy of the chances of Nature it is necessary to econo- 
mise the favourable moments in the meteorological 
conditions. To this end it has been decided that, wher- 
ever possible, a competitor may be held as having com- 
peted in several events with the same flight. The 
—_ and altitude competitions are, however, to be 
ept separate in this respect from each other and the 
rest, while the Gordon Bennett race is likewise a 
separate event. 

When the meeting opened on Sunday morning at 
10 o’clock the state of the weather was far from being 
satisfactory ; but, despite the wind and rain, the com- 
mittee expressed a desire that the Gordon Bennett 
elimination trials should be proceeded with if possible. 
In compliance with this request several aeronauts 
attempted to make a start, but up till mid-day all these, 
with the exception of one by M. Lefebvre, ended in failure. 
M. Lefebvre, on a Wright biplane, set out intending to 
complete the three laps required for the Prix de Vitesse, 
but after accomplishing 1} laps he was forced to descend, 
the cause not being stated. He was, however, entitled 
under the ruling mentioned above to enter this as an 
attempt for the Tour de Piste, and his official time 
for the 10-kilom. lap of this competition has been given 
as 8 min, 58! sec. During the afternoon all attempts had 
to be completely abandoned on account of the high wind, 
but towards six o’clock in the evening the atmospheric 
conditions improved somewhat, and in a short time 
several aeronauts were on their machines. Some of these 
succeeded in flying the 30 kiloms. for the Prix de Vitesse. 
From the particulars of these and other results, which we 
give below, it will be seen that M. Lefebvre’s morning 
performance remained unexcelled.-. Thus the first day 
passed without any exceptional results being recorded, 
although sufficient was done to enable the committee to 
select two of the French competitors as their representa- 
tives for the Gordon Bennett race. Their choice fell on 
MM. Lefebvre and: Blériot, while M. Latham’s name was 
provisionally indicated as‘that of the third, the final 
decision being held over until the results of the succeeding 
days could be compared. 

On Monday the weather had improved to a certain 
extent, although the state of the wind was still such as to 
give the officials and competitors cause for anxiety. As 
on the previous day, the flights attempted in the morning 
were on the whole unsuccessful. In the afternoon, how- 
ever, several good performances were recorded, the most 





notable of which was M. Paulhan’s flight of 49} kiloms. 
To accomplish this he remained in the air for 70 minutés. 
He had earlier in the day carried out a flight of 
57 minutes’ duration, and thus he made a double entry 
for the Grand Prix. M. Blériot, on his 50 horse-power 
Antoinette, succeeded shortly afterwards in establishing 
a new record for the 10 kiloms., reducing the time taken 
by M. Lefebvre on the previous day by 162seconds. This, 
in turn, was quickly improved upon by Mr. Curtiss, the 
American representative, who flew over the 10-kilom. 
lap in 8 min. 352 sec., which remained as the best 
performance so far for the Tour de Piste. 

Tuesday morning was entirely devoid of attempts, and 
it was not until nearly five in the afternoon that the first 
flight of the day was undertaken, as the weather again 
was unfavourable. The proceedings about this time were 
witnessed by President Falliéres and other ministers, who 
had travelled to Rheims expressly for the purpose. 

M. Paulhan again distinguished himself, and despite 
the strong wind blowing, completed the three laps for 
the Prix de Vitesse in 38 min. 12 sec. M. Latham 
immediately afterwards set out on a similar course, and 
succeeded in accomplishing the distance in 30 min. 2 sec., 
although a twentieth part of this will be added on as a 
penalty for not finishing a previous flight. Meanwhile 
M. Blériot had flown away on the single Jap journey for 
the Tour de Piste, and, flying low, broke the record made 
by Curtiss on the previous day by doing the 10 kiloms. in 
8 min. 42 sec. No other flights calling for special mention 
were made during the day. 

The weather conditions on Wednesday morning were 
likewise of a nature to forbid any attempts at flight. 
About 3 o’clock in the afternoon several aeronauts brought 
their machines to the starting point, but none succeeded 
in getting off. Shortly before 4 M. Paulhan made a 
start in the Grand Prix contest, and was immediately 
followed by M. Latham. The latter, however, had only 
accomplished one round when he came back to earth 
again. At the end of Paulhan’s second round, M. Fournier, 
on a Voisin biplane, set out to follow him, but only 
succeeded in flying a short distance, when he was caught 
by a gust of wind and fell heavily to earth. In 
addition to the entire wreck of his machine, he was 
himself stunned. Meanwhile Paulhan continued on 
his course, and it was soon apparent that he was likely 
to create a record for both time and distance. His 
flight was keenly watched, and towards the end all others 
were given up, even his rival aeronauts lending him 
their encouragement. On his eleventh circuit of the 
course, it was announced that he had beaten the world’s 
record for duration of flight, which was made a few 
weeks ago by Sommer, who, on a Farman biplane, 
remained in the air 2h.27 min. In the middle of his 
fourteenth circuit Paulhan was seen to be descending, 
and it was learned that his petrol supply had become 
exhausted. He had, however, easily established a record 
for both time and distance, having remained in the air 
for 2h. 48 min. 24 sec., during which time he flew a 
distance of 131 kilometres—about 82 miles. 

This notable performance was practically the only 
event of the day, other aeronauts being on the whole 
unfortunate. 

The table appended is necessarily incomplete, the more 
notable flights only having been entered, and the figures 
given are provisional, as the final results have not yet 
been issued. Three of the machines are illustrated on 
page 218. 


Speeds and Distances at Rheims. 
References :—G.P, = Grand Prix. P.V. = Prix de Vitesse. 
T.P. = Tour de Piste. 
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ELECTROLYSIS. 





Tue restrictions imposed by the Board of Trade have 
compelled engineers in this country to pay great atten- 
tion to the bonding of rails on our electric traction 
systems, and it is thanks to these restrictions that the 
troubles arising from electrolysis have been re- 
duced to their present low standard. The resistance of 
the return-circuit of an electric tramway is made up of 
the rails themselves and the bonds connecting them 
together. If this resistance is large, the current on its 
way back to the power-house will take up another path, 
provided, of course, that it can find one of sufficiently low 
resistance. Thus,as many engineers have often found to 
their sorrow, instead of the current returning to the 

wer-house or sub-station by way of the rails, some of 
it finds its way back through the earth, or more correctly 
speaking, through things which are buried in the earth. 
Gas pipes, water mains, lead-covered cables, &c., are 
all more or less good conductors of electricity, 





and it is well known that with badly bonded rails 
they will readily act as such. It is equally well 
known that whenever current passes from a pipe or 
cable to the ground, or to another J ps or cable, corrosion 
of the metal takes place, holes and pittings are produced, 
causing leaky pipes, rotting away the lead covering on 
telephone and other cables, and so giving rise to a great 
amount of inconvenience, expense, and annoyance. The 
corrosion may be slow or it may be rapid, depending on 
the strength of the stray current. It is for good reason, 
therefore, that the Board of Trade requires that a con- 
tinuous record be kept of the difference in potential 
between the point of the uninsulated return furthest from 
and nearest to the power station. Should at any time 
the difference of potential exceed 7 volts steps must be 
taken to reduce it below that limit. The usual method 
of reducing the drop at times of heavy loads is by means 
of a negative or return wire booster, which may be 
regarded as a pump for pumping back the current to 
the station. There are other requirements of the Board 
of Trade which have to be complied witb, but we need not 
enter into them here ; our object is merely to emphasise 
the importance of these restrictions, and to draw atten- 
tion to what has happened at Winnipeg in consequence 
of no such rules being in force. 

In January last the Board of Control of Winnipeg 
engaged Professor L. A. Herdt, of the McGill University, 
to report upon the electrical conditions existing in the 
city, particularly in connection with the return current 
of the Winnipeg Electric Railway Company’s system and 
its connection with the Government telephone cable 
system, and to submit recommendations dealing with 
improvements of the present state of affairs, so that 
electrolysis or fire risks, if such existed, might be elimi- 
nated. His report, which has recently been issued, shows 
what a large amount of damage can be done to water 
pipes, &c., with badly bonded rails and a high resistance 
return circuit due to other causes. The Winnipeg Street 
Railway Company has two plants in the city. One of 
them is a steam plant, which is kept in reserve, while the 
other, which furnishes the whole of the electric current 
for the street railway, receives its power from a hydro- 
electric plant on the Winnipeg River. At. times the. 
current taken by the railway, reaches 9000 ampéres, but 
the average current is 6000 ampéres. It appears that the 
return circuit of practically the whole system is abnor- 
mally imperfect, and that the soil in the city has a 
remarkably low resistance, so that in order to prevent 
leakage currents a very small drop in the rail return 
would be necessary. 

According to a report of the city electrician electrolytic 
action has mainly taken place in six districts. Lengths 
of water pipe and lead-covered cables taken from those 
districts have been examined, and there appears to be no 
doubt that the holes and breaks in them have been caused 
by electrolysis. The damage in four districts is believed 
to be due to the very bad condition of the bonding. The 
condition of which may be judged when it is stated 
that in one place, where the road bed is unpaved, the bond 
wires, which are No.0 B and §S soft copper wire, with 
bonding cap terminals, gave pressure drop readings 
equivalent to that of rails from 20ft. to 60ft.long. In this 
country nearly all specifications call for 98 per cent. con- 
ductivity in the bonds, and this is generally obtained. 
At some parts the bonds are uncovered, and many of 
these have been found to be broken altogether. Professor 
Herdt states that in another district the rails are bonded 
to the water pipes, and the heavy water mains in this 
street carry a large part of the current, until it reaches a 
point where the stray currents pass into the telephone 
cables, which are bonded to the negative bus bars of the 
sub-station, and also to the intricate network of mains and 
service pipes lying in another district. It seems that in 
their efforts to stop electrolysis a great deal has been done 
in the way of bonding water and gas mains direct to the 
rails. Indeed, one is led to suppose from the report that 
these gas and water mains, and the telephone cables, act 
just as much as return conductors as the rails themselves, 
or possibly even more so. 

The practice of bonding the tracks to water and 
gas pipes, while affording local protection, has undoubtedly 
encouraged leakage currents, and there appears good 
reason to believe that the electrolysis troubles have been 
intensified to a great extent by adopting this practice. 
Professor Herdt, in his report, calls attention to this, and 
recommends that the practice be abandoned. A great 


-| number of American engineers appear to place reliance 


on this practice of relieving mains from electrolysis at 


badly affected places, but they seem to overlook the fact 


that itis inviting the current to leave the rails and take 
to the pipes, and it often gives rise to electrolytic action 
at the joints. The conditions of things is well brought 
out in a paragraph having reference to a test which was 
made in the basement of a building where a record- 
ing ammeter was connected between a water main and 
telephone cable. At one time 50 ampéres were recorded 
and the water pipe was positive to the telephone cables. 

In addition to the imperfect condition of the bonding 
in the greater part of the city, the general design of the 
system also appears to add materially to the electrolysis 
trouble. It is obvious that not only must the rails be well 
bonded, but that they themselves should be of ample 
section to carry whatever return current they may be 
called upon to deal with. And no less important is the 
question of low resistance return feeders, which should 
take the current from the rails at various points. But at 
Winnipeg the conditions in these respects are anything 
but ideal. Between the rails, which are 701b. and 90 |b., 
there is a 500,000 circular mil cable which is cross- 
bonded to the track. Readings taken along the line 
between the high-pressure hydrants and domestic water 
pipes show these positive to the rails. As a matter ot 
fact, throughout the whole centre of the city this condi- 
tion is met. At one point the tracks are bonded to return 
feeders of a total sectional area equal to 6,848,000 circular 
mils. The drop of potential between this point and the 
negative bus bars, if these carried the railway current 
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altogether, would reach 12 volts at times. The distanceis 
approximately 1200ft.; in other words, the drop of 
potential from these tracks to the station is one volt per 
100ft., which is, of course,excessive. Other return feeders 
are bonded to the tracks at different points, but they are 
of comparatively small section, and little current can be 
carried by them. 

The remedies for the trouble are naturally very 
evident. Professor Herdt, in drawing up his recom- 
mendations, has undoubtedly given sound advice, which if 
acted upon will, we feel sure, remove the unpleasant 
state of affairs at present existing at Winnipeg. First 
he recommends the erection of sub-stations at different 
points, with a view to diminishing the amount of current 
to be returned through the rails in the centre of the 
city. Proper re-bonding of all tracks that show defect, and 
special bonding and cross-bonding at intersections, is 
urged upon the company, and also a system of inspection 
of track returns. It is satisfactory to learn that the 
company has placed an order for electrical machinery, 
which will be erected in three new sub-stations, and 
which will reduce very largely the amount of current 
through the rails now very much overloaded. Its desire 
quickly to remedy matters is also evident from the fact 
that the company has now in operation a bonding car for 
electrically brazing copper bonds on the rail joints. The 
amount of copper in the return feeders will have to be 
increased, and it seems that the cost of removing electro- 
lysis troubles from Winnipeg wil] amount to something 
considerable. 








BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE. 


THE annual meeting of the British Association for the 
Advancement of Science opened on Wednesday at Winni- 
peg, Manitoba. This is the third occasion on which the 
Dominion of Canada has witnessed the convention of the 
members, previous meetings having been held at Mon- 
treal and Toronto in 1884 and 1897 respectively. The 
meetings are being held in the buildings of Manitoba 
University, while other colleges and halls are being 
utilised for reception and other purposes. Sir J. J. 
Thomson is the president this year, and on the opening 
day delivered his address, part of which is given below. 


ADDRESS BY PROFESSOR SIR J. J. THOMSON, M.A., LL.D, 
D.Sce., F.R.S., President. 


TWENTY-FIVE years ago a great change was made in the practice 
of the British Association. From the foundation of our Society 
until 1884 its meetings had always been held in the British Isles ; 
in that year, however, the Association met in Montreal, and a step 
was taken which changed us from an insular into an Imperial 
Association. For this change, which now I think meets with 
nothing but approva!, Canada is mainly responsible. Men of 
science welcome it for the increased opportunities it gives them of 
studying under the most pleasant and favourable conditions 
different parts of our Empire, of making new friends ; such meet- 
ings as these not only promote the progress of science, but also 
help to strengthen the bonds which bind together the different 
portions of the King’s dominions. 

This year, for the third time in a quarter of a century, we are 
meeting in Canada. As if togive us an object lesson in the growth 
of Empire, you in Winnipeg took the opportunity at our first 
meeting in Canada in 1884 to invite our members to visit Manitoba 
and see for themselves the development of the Province at that 
time. Those who were fortunate enough to be your guests then 
as well as now are confronted with a change which must seem to 
them unexampled and almost incredible. Great cities have sprung 
up, immense areas have been converted from prairies to prosperous 
farms, flourishing industries have been started, and the population 
has quadrupled. As the President of a scientific association I hope 
I may be pardoned if I point out that even the enterprise and 
energy of your people and the richness of your country would have 
been powerless to effect this change without the resources placed 
at their disposal by the labours of men of science. 

The eminence of my predecessors in the chair at the meetings of 
the British Association in Canada makes my task this evening a 
difficult one. The meeting at Montreal was presided over by Lord 
Rayleigh, who, like Lord Kelvin, his colleague in the chair of 
Section A at that meeting, has left the lion’s mark on every 
department of physics, and who has shown that, vast as is the 
empire of physics, there are still men who can extend its frontiers 
in all of the many regions under its sway. it has been my lot to 
succeed Lord Rayleigh in other offices as well as this, and I know 
how difficult a man he is to follow. 

The President of the second meeting in Canada—that held in 
1897 at Toronto—was Sir John Evans, one of the men who, like 
Boyle, Cavendish, Darwin, Joule, and Huggins, have, from their 
own resources and without the aid derived from official positions or 
from the universities, made memorable contributions to science; 
such men form one of the characteristic features of British science. 
May we not hope that, as the knowledge of science and the 
interest taken in it increase, more of the large number of men of 
independent means in our country may be found working for the 
advancement of science, and thereby rendering services to the 
community no less valuable than the political, philanthropic, and 
social work at which many of them labour with so much zeal and 
success ? 

I can, however, claim to have some experience of, at any rate, 
one branch of Canadian seience, for it has been my privilege to 
receive at the Cavendish Laboratory many students from your 
universities. Some of these have been holders of what is known 
as the 1851 scholarships. These scholarships are provided from 
the surplus of the Great Exhibition of 1851, and are placed at the 
disposal of most of the younger universities in the British Empire, 
to enable students to devote themselves for two or three years to 
original research in various branches of science. I have had many 
opportunities of seeing the work of these scholars, and I should 
like to put on record my opinion that there is no educational 
endowment in the country which has done or is doing better work. 

I have had, asI said, the privilege of having aspupils students from 
your ubiversities as well as from those of New Zealand, Australia, 
and the United States, and have thus had opportunities of compar- 
ing the effect on the best men of the educational system in force at 
your universities with that which prevails in the older English 
universities. Well, as the result, I have come to the conclusion 
that there is a good deal in the latter system which you have been 
wise not to imitate. The chief evil from which we at Cambridge 
suffer and which you have avoided is, I am convinced, the ex- 
cessive competition for scholarships which confronts our students 
at almost every stage of their education. You may form some 
estimate of the prevalence of these scholarships if I tell you that 
the colleges in the University of Cambridge alone give more than 
£35,000 a year in scholarships to undergraduates, and I suppose 
the case is much the same at Oxford. The result of this is that 
preparation for these scholarships dominates the education of the 
great majority of the cleverer boys who come to these universities, 
and indeed in some quarters it seems to be held that the chief 


duty of a schoolmaster, and the best test of his efficiency, is to 
make his boys get scholarships. The preparation for the scholar- 
ship too often means that about two years before the examination 
the boy begins to specialise, and from the age of sixteen does 
little - & than the subject, be it mathematics, classics, or natural 
science, for which he wishes to get a scholarship ; then, on entering 
the university, he spends three or four years studying the same 
subject before he takes his degree, when his real life work ought 
to begin. How has this training fitted him for this work ! 
I will take the case in which the system might perhaps be expected 
to show to greatest advantage, when his work is to be original 
research in the subject he has been studying. He has certainly 
acquired a very minute acquaintance with his subject—indeed, the 
knowledge possessed by some of the students trained under this 
system is quite remarkable, much greater than that of any other 
students I have ever met. But though he has acquired know- 
ledge, the effect of studying one subject, and one subject only, for 
so long a time is too often to dull his enthusiasm for it, and he 
begins research with much of his early interest and keenness 
evaporated. Nowthere is hardly any quality more essential to 
success in research than enthusiasm. Kesearch is difficult, 
laborious, often disheartening. The carefully designed apparatus 
refuses to work, it develops defects which may take months of 
patient work to rectify, the results obtained may appear incon- 
sistent with each other and with every known law of Nature, sleep- 
less nights and laborious days may seem only to make the confusion 
more confounded, and there is nothing for the student to do but 
to take for his motto ‘‘It’s dogged as does it,” and plod on, com- 
forting himself with the assurance that when success does come, 
the difficulties he has overcome will increase the pleasure—one of 
the most exquisite men can enjoy—of getting some conception 
which will make all that was tangled, confused, and contradictory, 
clear and consistent. Unless he has enthusiasm to carry him on 
when the prospect seems almost hopeless and the labour and strain 
incessant, the student may give up his task and take to easier, 
though less important, pursuits. 

I am convinced that no greater evil can be done to a young man 
than to dull his enthusiasm. In a very considerahle experience of 
students of physics beginning research, I have met with more— 
many more—failures from lack of enthusiasm and determination 
than from any lack of knowledge or of what is usually known as 
cleverness, 

This continual harping from an early age on one subject, which 
is so efficient in q ing enthusi , is much encouraged by the 
practice of the colleges to give scholarships for proficiency in one 
subject alone. I went through a list of the scholarships awarded 
in the University of Cambridge last winter, and though there were 
202 of them, I could only find three cases in which it was specified 
that the award was made for proficiency in more than one subject. 

The premature speciaiisation fostered by the preparation for 
these scholarships injures the student by depriving him of 
adequate literary culture, while when it extends, as it often does, to 
specialisation in one or two branches of science, it retards the pro- 
gress of science by tending to isolate one science from another. 
The boundaries between the sciences are arbitrary, and tend to 
disappear as science progresses. The principles of one science 
often find most striking and suggestive illustrations in the 
phenomena of another. ‘Thus, for example, the physicist finds in 
astronomy that effects he has observed in the laboratory are 
illustrated on the grand scale in the sun and stars. No better 
illustration of this could be given than Professor Hale’s recent dis- 
covery of the Zeeman effect in the light from sun spots; in 
chemistry, too, the physicist findsin the behaviour of the whole 
series of reactions illustrations of the great laws of thermodynamics, 
while if he turns to the biological sciences he is confronted by pro- 
blems, mostly unsolved, of unsurpassed interest. Consider for a 
moment the problem presented by almost any plant—the charac- 
teristic and often exquisite detail of flower, leaf, and habit—and 
remember that the mechanism which controls this almost infinite 
complexity was once contained in a seed perhaps hardly large 
enough to be visible. We have here one of the most entrancing 
problems in chemistry and physics it is possible to conceive. 

Again, the specialisation prevalent in schools often prevents 
students o! science from acquiring sufficient knowledge of mathe- 
matics ; it is true that most of those who study physics do some 
mathematics, but I hold that, in general, they do not do enough, 
and that they are not as efficient physicists as they would be if 
they had a wider knowledge of that subject. There seems at 
present a tendency in some quarters to discourage the use of 
mathematics in physics ; indeed, one might infer, from the state- 
ments of some writers in quasi-scientific journals, that ignorance 
of mathematics is almost a virtue. If this is so, then surely of all 
the virtues this is the easiest and most prevalent. 

I do not for a moment urge that the physicist should confine 
himself to looking at his problems from the mathematical point 
of view ; on the contrary, I think a famous French mathematician 
and physicist was guilty of only slight exaggeration when he said 
that no discovery was really important or properly understood by 
its author unless and until he could explain it to the first man he 
met in the street. 

But two points of view are better than one, and the physicist who 
is also a mathematician possesses a most powerful instrument for 
scientific research with which many of the greatest discoveries 
have been made ; for example, electric waves were discovered by 
mathematics long before they were detected in the laboratory. He 
has also at his command a language clear, concise, and universal, 
and there is no better way of detecting ambiguities and discre- 
pancies in his ideas than by trying to express themi in this language. 
Again, it often happens that we are not able to appreciate the full 
significance of some physical discovery until we have subjected it 
to mathematical treatment, when we find that the effect we have 
discovered involves other effects which have not been detected, 
and we are able by this means to duplicate the discovery. Thus 
James Thomson, starting from the fact that ice floats on water, 
showed that it follows by mathematics that ice can be melted 
and water prevented from freezing by pressure. This effect, 
which was at that timc unknown, was afterwards verified 
by his brother, Lord Kelvin. Multitudes of similar duplication of 
physical discoveries by mathematics could be quoted. 
I have been pleading in the interests of physics for a greater 
study of mathematics by physicists. I would also plead for a 
greater study of physics by mathematicians in the interest of pure 
mathematics. 

The history of pure mathematics shows that many of the most 
important branchés of the subject have arisen from the attempts 
made to get a mathematical solution of a problem suggested by 
physics. Thus the differential calculus arose from attempts to deal 
with the problem of moving bodies, Fourier’s theorem resulted 
from attempts to deal with the vibrations of strings and the con- 
duction of heat ; indeed, it would seem that the most fruitful crop 
of scientific ideas is produced by cross-fertilisation between the 
mind and some definite fact, and that the mind by itself is com- 
paratively unproductive. 

I think, if we could trace the origin of some of our most com- 
prehensive and important scientific ideas, it would be found that 
they arose in the attempt to find an explanation of some 
apparently trivial and very special phenomenon; when once 
started the ideas grew to such generality and importance that 
their modest origin could hardly be suspected. Water vapour we 
know will refuse to condense into rain unless there are particles of 
dust to form nuclei; so an idea before taking shape seems to 
require a nucleus of solid fact round which it can condense. 

I have ventured to urge the closer union between mathematics 
and physics, because I think of late years there has been some 
tendency for these sciences to drift apart, and that the workers in 
applied mathematics are relatively fewer than they were some 
years ago. This is no doubt due to some extent to the remark- 
able developments made in the last few years in experimental 
physics on the one hand, and in the most abstract and meta- 











physical parts of pure mathematics on the other. The fascination 











of these has drawn workers to the frontiers of these regions who 


would otherwise have worked nearer the junction of the two. In 
part, too, it may be due to the fact that the problems with which 
the applied mathematician has to deal are exceedingly difficult 
and many may have felt that the problems presented by the older 
physics have been worked over so often by men of the highest 
genius that there was but little chance of any problem which they 
could have any hope of solving being left. ig 

But the newer developments of physics have opened virgin ground 
which has not yet been worked over, and which offers problems to 
the mathematician of great interest and novelty-—problems which 
will suggest and require new methods of attack, the development 
of which will advance pure mathematics as well as physics. 

I have alluded to the fact that pure mathematicians have been 
indebted to the study of concrete problems for the origination of 
some of their most valuable conceptions ; but, though, no doubt, 
pure mathematicians are in many ways very exceptional folk, yet 
in this respect they are very human. Most of us need to tackle 
some definite difficulty before our minds develop whatever powers 
they may possess, This is true for even the youngest of us, for our 
school boys and school girls, and I think the moral to be drawn 
from it is that we should aim at making the education in our 
schools as little bookish and as practical and concrete as possible. 

I once had an illustration of the power of the concrete in stimu 
lating the mind which made a very lasting impression upon me. 
One of my first pupils came to me with the assurance from his 
previous teacher that he knew little and cared less about 
mathematics, and that he had no chance of obtaining a degree in 
that subject. For some time I thought this estimate was correct, 
but he happened to be enthusiastic about billiards, and when wi 
were reading that part of mechanics which deals with the collision 
of elastic bodies I pointed out that many of the effects he was 
constantly observing were illustrations of the subject we were 
studying. From that time he wasa changed man. He had never 
before regarded mathematics as anything but a means of annoying 
innocent undergraduates; now, when he saw what important 
results it could obtain, he became enthusiastic about it, developed 
very considerable mathematical ability, and, though he had 
already wasted two out of his three years at college, took a good 
place in the mathematical tripos. 

It is possible to read neha, 6 pass examinations without the 
higher qualities of the mind being called into play. Indeed, | 
doubt if there is any process in which the mind is more quiescent 
than in reading without interest. I might appeal to the wide 
spread habit of reading in bed as a prevention of insomnia as a 
proof of this. But it is not possible for a boy to make a boat or 
for a girl to cook a dinner without using their brains. With 
practical things the difficulties have to be surmounted, the boat 
must be made water-tight, the dinner must be cooked, while in 
reading there is always the hope that the difficulties which have 
been slurred over will not be set in the examination. 

I think it was Helmholtz who said that often in the course of a 
research more thought and energy were spent in reducing a 
refractory piece of brass to order than in devising the method or 
planning the scheme of campaign. This constant need for 
thought and action gives to original reasearch in any branch of 
experimental science great educational value even for those who 
will not become professional men of science. I have had con 
siderable experience with students beginning research in experi 
mental physics, and | have always been struck by the quite 
remarkable improvement in judgment, independence of thought 
and maturity produced by a year’s research. Kesearch develops 
qualities which are apt to atrophy when the student is preparing 
for examinations, and, quite apart from the addition of new 
knowledge to our store, is of the greatest importance as a means 
of education. 

It is the practice in many universities to make special provision 
for the reception of students from other universities who wish to 
do original research or to study the more advanced parts of their 
subject, and considerable numbers of such students migrate from 
one university to another. I think it would be a good thing if 
this practice were to extend to students at an earlier stage in their 
career ; especially should I like to see a considerable interchange 
of students between the universities in the Mother Country and 
those in the Colonies. 

I am quite sure that many of our English students, especially 
those destined for public life, could have no more valuable ex- 
perience than to spend a year in one or other of your universities, 
and I hope some of your students might profit by a visit to ours. 

I can think of nothing more likely to lead to a better under- 
standing of the feelings, the sympathies, and, what is not less 
important, the prejudices, of one country by another, than by the 
youths of those countries spending a part of their student life 
together. Undergraduates as a rule do not wear a mask either 
of politeness or any other material, and have probably a better 
knowledge of each other’s opinions and points of view—in fact, 
know each other better than do people of riper age. To bring 
this communion of students about there must be co-operation 
between the universities throughout the Empire ; there must be 
recognition of each other’s examinations, residence, and degrees. 
Before this can be accomplished there must, as my freind Mr. E. 
B. Sargant pointed out in a lecture given at the McGill 
University, be co-operation and recognition between the uni- 
versities in each part of the Empire. I do not mean for a 
moment that all universities in a country should be under one 
government. I am a strong believer in the individuality of 
universities, but I do not think this is in any way inconsistent with 
the policy of an open door from one university to every other in 
the Empire. 

It has usually been the practice of the president of this Associa- 
tion to give some account of the progress made in the last few 
years in the branch of science which he has the honour to 
represent, 

I propose this evening to follow that precedent, and to attempt 
to give a very short account of some of the more recent develop- 
ments of physics, and the new conceptions of physical processes 
to which they have led. 

The period which has elapsed since the Association lust met in 
Canade has been one of almost unparalleled activity in many 
branches of physics, and many new and unsuspected properties of 
matter and electricity have been discovered. The history of this 
period affords a remarkable illustration of the effect which may be 
produced by a single discovery ; for it is, I think, to the discovery 
of the Rintgen rays that we owe the rapidity of the progress 
which has recently been made in physics, A striking discovery like 
that of the Riintgen rays acts much like the discovery of gold in a 
sparsely populated country ; it attracts workers who come in the 
first place for the gold, but who may find that the country has 
other products, other charms, perhaps even more valuable than 
the goid itself. The country in which the gold was discovered in 
the case of the Rintgen rays was the department of physics 
dealing with the discharge of electricity through gases, a subject 
which, almost from the beginning of electrical science, had 
attracted a few enthusiastic workers, who felt convinced that the 
key to unlock the secret of electricity was to be found in a vacuum 
tube. Réntgen, in 1895, showed that when electricity passed 
through such a tube, the tube emitted rays which could pass 
through bodies opaque to ordinary light, which could, for 
example, pass through the flesh of the body, and throw a shadow 
of the bones on a suitable screen. The fascination of this dis- 
covery attracted many workers to the subject of the discharge of 
electricity through gases, and led to great improvements in the 
instruments used in this type of research. It is not, however, to 
the power of probing dark places, important though this is, that 
the influence of Réntgen rays on the progress of science has mainly 
been due; it is rather because these rays make gases, and, indeed, 
solids and liquids, through which they pass, conductors of elec- 
tricity. Itis true that before the discovery of these rays other 
methods of making gases conductors were known, but none of 
these was so convenient for the purposes of accurate measurement, 
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The study of gases exposed to Riintgen rays has revealed in 
such gases the presence ef postales charged with electricity ; some 
of these particles are charged with positive, others with negative 
electricity. 

The properties of these particles have been investigated ; we 
know the charge they carry, the speed with which they move 
under an electric force, the rate at which the oppositely charged 
ones recombine, and these investigations have thrown a new light, 
not only on electricity, but also on the structure of matter. 

We know from these investigations that electricity, like matter, 
is molecular in structure, that just as a quantity of hydrogen is a 
collection of an immense number of small particles called molecules, 
so a charge of electricity is made up of a great number of small 
charges, each of a perfectiy definite and known amount, 

Helmholtz said in 1880 that in his opinion the evidence in favour 
of the molecular constitution of electricity was even stronger than 
that in favour of the molecular constitution of matter. How 
much stronger is that evidence now, when we have measured the 
charge on the unit and found it to be the same from whatever 
source the electricity is obtained. Nay, further, the molecular 
theory of matter is indebted to the molecular theory of electricity 
for the most accurate determination of its fundamental quantity, 
the number of molecules in any given quantity of an elementary 
substance. 

The great advantage of the electrical methods for the study of 
the properties of matter is due to the fact that whenever a 
particle is electrified it is very easily identified, whereas an un- 
charged molecule is most elusive ; and it is only when these are 
present in immense numbers that we are able to detect them. A 
very simple calculation will illustrate the difference in our power 
of detecting electrified and unelectrified molecules. The smallest 
quantity of unelectrified matter ever detected is probably that of 
neon, one of the inert gases of the atmosphere. Professor 
Strutt has shown that the amount of neon in one-twentieth of a 
cubic centimetre of the air at ordinary pressures can be detected 
by the spectroscope ; Sir William Ramsay estimates that the neon 
in the air only amounts to one part of neon in 100 000 parts of 
air, so that the neon in one-twentieth of a cubic centimetre of air 
would only occupy at atmospheric pressure a volume of half a 
millionth of a cubic centimetre. Whan stated in this form the 
quantity seems exceedingly small, but in this small volume there 
are about ten million million molecules. Now the population of 
the earth is estimated at about fifteen hundred millions, so that 
the smallest number of molecules of neon we can identify is about 
7000 times the population of the earth. In other words, if we had 
no better test for the existence of a man than we have for that of 
an unelectrified molecule we should come to the conclusion that 
the earth is uninhabited. Contrast this with our power of detecting 
electrified molecules. We can by the electrical method, even 
better by the cloud method of C. T, R. Wilson, detect the presence 
of three or four charged particles in a cubic centimetre. Ruther- 
ford has shown that we can detect the presence of a single a 
particle. Now the a particle is a charged atom of helium ; if this 
atom had been uncharged we should have required more than a 
million million of them, instead of one, before we should have 
been able to detect them. 

We may, 1 think, conclude, since electrified particles can be 
studied with so much greater ease than unelectrified ones, that we 
shall obtain a knowledge of the ultimate structure of electricity 
before we arrive at a corresponding degree of certainty with 
regard to the structure of matter. 

We have already made considerable progress in the task of 
discovering what the structure of electricity is, We have known 
for some time that of one kind of electricity—the negative—and 
a very interesting one it is. We know that negative electricity is 
made up of units all of which are of the same kind; that these 
units are exceedingly small compared with even the smallest atom, 
for the mass of the unit is only ;-;,;th part of the mass of an 
atom of hydrogen ; that its radius is only 10-1* centimetre, and 
that these units, ‘‘ corpuscles” as they have been called, can be 
obtained from all substances. The size of these corpuscles is on 
an altogether different scale from that of atoms ; the volume of a 
corpuscle bears to that of the atom about the same relation as 
that of a speck of dust to the volume of this room. Under suit- 
able conditions they move at enormous speeds which approach in 
some instances the velocity of light. 

The discovery of these corpuscles is an interesting example of 
the way Nature responds to the demands made upon her by 
mathematicians. Some years before the discovery of corpuscles it 
had been shown by a mathematical investigation that the mass of 
a body must be increased by a charge of electricity. This increase. 
however, is greater for small bodies than for large ones, and even 
bodies as small as atoms are hopelessly too large to show any 
appreciable effect; thus the result seemed entirely academic. 
After a time corpuscles were discovered, and these are so much 
smaller than the atom that the increase in mass due to the charge 
becomes not merely appreciable, but so great that, as the experi- 
ments of Kaufmann and Bucherer have shown, the whole of the 
mass of the corpuscle arises from its charge. 

We know a great deal about negative electricity ; what do we 
know about positive electricity / Is positive electricity molecular 
in structure’ Is it made up into units, each unit carrying a 
charge equal in magnitude, though opposite in sign, to that 
carried by a corpuscle! Does, or does not, this unit differ, in size 
and physical properties, very widely from the corpuscle! We 
know that by suitable processes we can get corpuscles out of any 
kind of matter, and that the corpuscles will be the same from 
whatever source they may be derived. Is a similar thing true for 
positive electricity! Can we get, for example, a positive unit from 
oxygen of the same kind as that we get from hydrogen ? 

For my own part, I think the evidence is in favour of the view 
that we can, although the nature of the unit of positive electricity 
makes the proof much more difficult than for the negative unit. 

In the first place, we find that the positive particles—‘‘ canal- 
strablen ” is their technical name—discovered by our distinguished 
guest, Dr. Goldstein, which are found when an electric discharge 
passes through a highly rarefied gas, are, when the pressure is very 
low, the same, whatever may have been the gas in the vessel to 
begin with. If we pump out the gas until the pressure is too low 
to allow the discharge to , and then introduce a small quantity 
of gas and restart the discharge, the positive particles are the 
same whatever kind of gas may have been introduced. 

I have, for example, put into the exhausted vessel oxygen, argon, 
helium, the vapour of carbon tetrachloride, none of which contain 
hydrogen, and found the positive particles to be the same as when 
hydrogen was introduced. 

Some experiments made lately by Wellisch, in the Cavendish 
Laboratory, strongly support the view that there is a definite unit 
of positive electricity independent of the gas from which it is 
derived ; these experiments were on the velocity with which 
positive particles move through mixed gases. If we have a 
mixture of methyl-iodide and hydrogen exposed to Réntgen rays, 
the effect of the rays on the methyl-iodide is so much greater than 
on the hydrogen, that, even when the mixture contains only a 
small percentage of methyl-iodide, practically all the electricity 
comes from this gas, and not from the hydrogen. 

Now, if the positive particles were merely the residue left when 
a corpuscle had been abstracted from the methyl-iodide, these 
particles would have the dimensions of a molecule of methyl-iodide ; 
this is very large and heavy, and would therefore move more 
slowly through the hydrogen molecules than the positive particles 
derived from hydrogen itself, which would, on this view, be of the 
size and weight of the light hydrogen molecules, Wellisch found 
that the velocities of both the positive and negative parcels through 
the mixture were the same as the velocities through pure hydrogen, 
although in the one case the ions had origina’ from methyl- 
iodide, and in the other from hydrogen; a similar result was 
obtained when carbon tetrachloride or mercury methyl was used 
instead of methyl-iodide. These and similar results lead to the 
conclusion that the atom of the different chemical elements con- 





tains definite units of positive as well as of negative electricity, and 
that the positive electricity, like the negative, is molecular in 
structure. 

The investigations made on the unit of positive electricity show 
that it is of quite a different kind from the unit of negative, the 
mass of the negative unit is exceedingly small compared with any 
atom, the only positive units that up to the present have been 
detected are quite comparable in mass with the mass of an atom 
of hydrogen ; in fact, they seem equal toit. Tbis makes it more 
difficult to be certain that the unit of positive electricity has been 
isolated. for we have to be on our guard against it being a much 
smaller body attached to the hydrogen atoms which happen to be 
present in the vessel. If the positive units have a much greater 
mass than the negative ones, they ought not to be so easily 
deflected by magnetic forces when moving at equal speeds ; and 
in general the insensibility of the positive particles to the influence 
of a magnet is very marked ; though there are cases when the 

sitive particles are much more readily deflected, and these have 

en interpreted as proving the existence of positive units compar- 
able in mass with the negative ones. I have found, however, that 
in these cases the positive particles are moving very slowly, and 
that the ease with which they are deflected is due to the smallness 
of the velocity, and not to that of the mass. It should, however, 
be noted that M. Jean Becquerel has observed in the absorption 
spectra of some minerals, and Professor Wood in the rotation of 
the plane of polarisation by sodium vapcur, effects which could be 
explained by the presence in the substances of positive units com- 
parable in mass with corpuscles, This, however, is not the only 
explanation which can be given of these effects, and at present the 
smallest positive electrified particles of which we have direct experi- 
mental evidence have masses comparable with that of an atom of 
hydrogen. 

A knowledge of the mass and size of the two units of electricity, 
the positive and the negative, would give us the material for con- 
structing what may be called a molecular theory of electricity, and 
would be a starting point for a theory of the structure of matter ; 
for the most natural view to take, as a provisional hypothesis, is 
that matter is just a colleetion of positive and negative units of 
electricity, and that the forces which hold atoms and molecules 
together, the properties which differentiate one kind of matter 
from another, all have their origin in the electrical forces exerted 
by positive and negative units of electricity, grouped together in 
different ways in the atoms of the different elements. 

As it would seem that the units of positive and negative electricity 
are of very different sizes, we must regard matter as a mixture 
containing systems of very different types, one type corresponding 
to the small corpuscle, the other to the large positive unit. 

Since the energy associated with a given charge is greater, the 
smaller the body on which the charge is concentrated, the energy 
stored up in the negative corpuscles will be far greater than 
that stored up by the positive. The amount of energy which is 
stored up in ordinary matter in the form of the electrostatic 
potential energy of its corpuscles is, I think, not generally realised 
All substances give out corpuscles, so that we may assume that 
each atom of a substance contains at least one corpuscle. From 
the size and the charge on the corpuscle, both of which are known, 
we find that each corpuscle has 8 x 10—’ ergs of energy ; this is 
on the supposition that the usual expressions for the energy of a 
charged body hold when, as in the case of a corpuscle, the charge 
is reduced to one unit. Now, in one gramme of hydrogen there 
are about 6 x 10 atoms, so if there is only one corpuscle in each 
atom, the energy due to the corpuscles in a gramme of hydrogen 
would be 48 x 10!* ergs, or 11 x 10% calories. This is more than 
seven times the heat developed by one gramme of radium, or than 
that developed by the burning of five tons of coal. Thus we see 
that even ordinary matter contains enormous stores of energy ; 
this energy is fortunately kept fast bound by the corpuscles ; if at 
any time an appreciable fraction were to get free, the earth would 
explode and become a gaseous nebula. 

The matter of which I have been speaking so far is the material 
which builds up the earth, the sun, and the stars, the matter 
studied by the chemist, and which he can represent by a formula ; 
this matter occupies, however, but an insignificant fraction uf the 
universe, it forms but minute islands in the great ocean of the 
ether, the substance with which the whole universe is filled. 

‘Lhe ether is not a fantastic creation of the speculative philoso- 
pher ; it is as essential to us as the air we breathe. For we must 
remember that we on this earth are not living on our own resources ; 
we are dependent from minute to minute upon what we are getting 
from the sun,-and the gifts of the sun are conveyed to us by the 
ether. Itis to the sun that we owe not merely night and day, 
springtime and harvest, but it is the energy of the sun, stored up 
in coal, in waterfalls, in food, that practically does all the work of 
the world. 

How great is the supply the sun lavishes upon us becomes clear 
when we consider that the heat received by the earth under a high 
sun and a clear sky is equivalent, according to the measurements 
of Langley, to about 7000 horse-power per acre. Though our engi- 
neers have not yet discovered how to utilise this enormous supply 
of power, they will, I have not the slightest doubt, ultimately 
succeed in doing so; and when coal is exhausted and our water- 
power inadequate, it may be that this is the source from which we 
shall derive the energy necessary for the world’s work. When 
that comes about, our centres of industrial activity may perhaps 
be transferred to the burning deserts of the Sahara, and the value 
of land determined by its suitability for the reception of traps to 
catch sunbeams. 

This energy, in the interval between its departure from the sun 
and its arrival at the earth, must be in the space between them. 
Thus this space must contain something which, like ordinary 
matter, can store up energy, which can carry at an enormous pace 
the energy associated with light and heat, and which can, in 
addition, exert the enormous stresses necessary to keep the earth 
circling round the sun and the moon round the earth. 

The study of this all-pervading substance is, perhaps, the most 
fascinating and important duty of the physicist. 

On the electro-magnetic theory of light, now universally ac- 
cepted, the energy streaming to the earth travels through the 
ether in electric waves ; thus practically the whole of the energy 
at our disposal hus at one time or another been electrical energy. 
The ether must, then, be the seat of electrical and magnetic 
forces. We know, thanks to the genius of Clerk Maxwell, the 
founder and inspirer of modern electrical theory, the equations 
which express the relation between these forces, and although for 
some purposes these are all we require, yet they do not tell us 
very much about the nature of the ether. 

The interest inspired by equations, too, in some minds is apt to 
be somewhat Platonic ; and something more grossly mechanical— 
a model, for example, is felt by many to be more suggestive and 
manageable, and for them a more powerful instrument of research, 
than a purely analytical theory. 

Is the ether dense or rare? Hasitastructure? Is it at restor 
in motion? are some of the questions which force themselves 
upon us, 

Let us consider some of the facts known about the ether. 
When light falls on a body and is absorbed by it, the body is 
pushed forward in the direction in which the light is travelling, 
and if the body is free to move it is set in motion by the light. 
Now it is a fandamental principle of dynamics that when a body is 
set moving in a certain direction, or, to use the language of 
dynamics acquires momentum in that direction, some other mass 
must loose the same amount of momentum ; in other words, the 
amount of momentum in the universe is constant. Thus, 
when the body is pushed forward by the light some 
other system must have lost the momentum the body acquires, 
and the only other system available is the wave of light 
falling on the body; hence we conclude that there must have 
been momentum in the wave in the direction in which it 
is travelling. Momentum, however, implies mass in motion. 
We conclude, then, that in the ether through which the wave is 





moving there is mass moving with the velocity of light. The ex- 
periments made on the pressure due to light enable us to calculate 
this mass, and we find that in a cubic kilometre of ether carrying 
light as intense as sunlight is at the surface of the earth, the mass 
moving is only about one-fifty-millionth of a milligramme. We 
must be careful not to confuse this with the mass of a cubic kilo- 
metre of ether ; it is only the mass moved when the light passes 
through it ; the vast majority of the ether is left undisturbed by 
the light. Now, on the electro-magnetic theory of light, a wave 
of light may be regarded as made up of groups of lines of electric 
force moving with the velocity of light; and if we take this point 
of view we can prove that the mass of ether per cubic centimetre 
carried along is proportional to the energy possessed by these lines 
of electric force per cubic centimetre, divided by the square of the 
velocity of light. Bat though lines of electric force carry some of 
the ether along with them as they move, the amount so carried, 
even in the strongest electric fields we can produce, is but a minute 
fraction of the ether in their neighbourhood. 

This is proved by an experiment made by Sir Oliver Lodge in 
which light was made to travel through an electric field in rapid 
motion. If the electric field had carried the whole of the ether 
with it, the velocity of the light would have been increased by the 
velocity of the electric field. Asa matter of fact, no increase 
whatever could be detected, though it wou!d have been registered 
if it had amounted to one-thousandth part of that of the field. 

The ether carried along by a wave of light must be an exceed- 
ingly small part of the volume through which the wave is spread. 
Parts of this volume are in motion, but by far the greater part is 
at rest ; thus in the wave front there cannot be uniformity, at 
some parts the ether is moving, at others it is at rest—in other 
words, the wave front must be more analogous to bright specks on 
a dark ground than to a uniformly illuminated surface. 

The place where the density of the ether carried along by an 
electric field rises to its highest value is close to a corpuscle, for 
round the corpuscles are by far the strongest electric fields of 
which we have any knowledge. We know the mass of the cor- 
puscle, we know from Kaufmann’s experiments that this arises 
entirely from the electric charge, and is therefore due to the ether 
carried along with the corpuscle by the lines of force attached 


i 

A simple calculation shows that one-half of this mass is contained 
in a volume seven times that of a corpuscle. Since we know the 
volume of the corpuscle as well as the mass, we can calculate the 
density of the ether attached to the corpuscle ; doing so, we find 
it amounts to the prodigious value of about 5 x 101, or about 
2000 million times that of lead. Sir Oliver Lodge, by somewhat 
different considerations, has arrived at a value of the same order 
of magnitude, 

Thusaround the corpuscleether must have anextravagantdensity: 
whether the density is as great as this in other places depends upon 
whether the ether is compressible or not. If it is compressible, 
then it may be condensed round the corpuscles, and there have 
an abnormally great density ; if it is not compressible, then the 
density in free space cannot be less than the number I have just 
mentioned. 

With respect to this point we must remember that the forces 
acting on the ether close to the corpuscle are prodigious. If the 
ether were, for example, an ideal gas whose density increased in 
proportion to the pressure, however great the pressure might be, 
then if, when ecposed to the pressures which exist in some direc- 
tions close to the corpuscle, it had the density stated above, its 
density under atmospheric pressure would only be about 8 x 10—"", 
or a cubic kilometre would have a mass less than a gramme ; so 
that instead of being almost incomparably denser than lead, it 
would be almost incomparably rarer than the lightest gas. 

I do not know at present of any effect which would enable us to 
determine whether ether is compressible or not. And although at 
first sight the idea that we are immersed in a medium a!most 
infinitely denser than lead might seem inconceivable, it is not so 
if we remember that in all probability matter is composed mainly 
of holes. We may, in fact,'regard matter as possessing a bird-cage 
kind of structure in which the volume of the ether disturbed by 
the wires where the structure is moved is infinitesimal in compari- 
son with the volume enclosed by them. If we do this, no difficulty 
arises from the great density of the ether ; all we have to do is to 
increase the distance between the wires in proportion as we 
increase the density of the ether. 


(To be continued). 








AccorDING to the Nachrichten fiir Handel und Industrie 
(Berlin) of July 29th, the city authorities of Belgrade are 
arranging to enlarge the drinking-water system, to defray the 
cost of which a loan will be issued. The intention is to build a 
reservoir on an elevation near Belgrade, in order to get the requi- 
site pressure for taking the water to the city. 


METEOROLOGICAL REPORT FOR 1908-9.—The report of the As- 
tronomer Royal states that during the twelve months ended April 
30th last the highest temperature in the shade was 84.0 deg. on 
July 3rd. The lowest temperature recorded was 12.1 deg. on 
December 30th. During the winter there were 54 days on which 
the temperature fe!l below 32.0 deg., being two less than the 
averagenumber. The mean daily horizontal movement of the air in 
the year was 266 miles, which is 16 miles below the average of the 
preceding 41 years. The greatest recorded daily movement was 
776 miles on February 3rd, and the least 36 miles on January 28th. 
The greatest recorded pressure of the wind was 16.2 1b. on the 
square foot on September 9th, and the greatest hourly velocity 
43 miles on November 23rd and February 3rd. The number of 
hours of bright sunshine recorded was 1752 out of 4458 hours 
during which the sun was above the horizon. As contributing to 
this exceptionally high —— it may be mentioned that in 
three of the months—October, November, and April—the amount 
registered was the highest for those months, reaching in April a 
percentage of 60 for the first time in any month, and in three 
other months—June, January, and February—the amount regis- 
tered was the second highest for those months. The rainfall for the 
year was 22 60in., being 1.52in. less than the average of the 65 years 
1841-1905. The numer of rainy days—0.005in. or over—was 155. 
The mean temperature for the year 1908 was 49.8 deg., or 0.2 deg. 
above the average for the 65 years 1841-1905, 


DREDGING PLANT FOR THE PorT OF PAaRA.—Last month (July) 
there sailed from the Clyde, bound for the Port of Para, Brazil, a 
powerful bucket dredger named Andre Reboucas, constructed by 
Messrs. Lobnitz and Co., of Renfrew, for the Port of Para. This 
dredger wa= ordered as recently as March 11th, the keel was laid 
on April 11th and the vessel ready for trial on July 9th, thus 
being completely manufactured and delivered within four months 
from the time of passing the order and creating a record in 
rapidity of construction for this class of vessel. The dredger is of 
the non-propelling type, very stiffly and powerfully con- 
structed for dredging to a depth of 46ft. below water level in 
hard material. The 600 horse - power dredging engines are 
situated high up near the top tumbler, and their gearing is 
designed in so simple a manner that one may say they practically 
act directly upon the buckets, and thus work with the greatest 

ible efficiency in dealing with hard material. The huge shaft 
of the tumbler over which the buckets turn at the top is of solid 
steel 194in. in diameter, similar to that of the great dredger 
Peluse, owned by the Suez Canal Company. All the gear wheels 
have their teeth machine cut from the solid steel. Three large 
vertical sided hopper barges were built at the same time by 
Messrs. Lobnitz and Co., Renfrew, Scotland, to serve this dredger, 
which will be used by the contractors, Messrs. S. Pearson and Son, 
Limited, of Westminster, together with the existing large self- 
propelling bucket dredger, two large suction dredgers, and other 
floating plant in connection with the important new port works 
under construction at Para, 
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THE LATEST SYSTEM OF POWER RAILWAY 
SIGNALLING. 

THERE has recently been brought into use at Yarnton, 
near Oxford, on the Great Western Railway, an all-electric 
power-signalling plant which contains some novel features. 

The locking frame—page 214—contains fifty levers, of which 
seven are spare. These levers are of the usual miniature 
type employed in power systems, but they differ from most of 
the others in that the lever can be pulled fully over, and 
point levers can also be put fully to normal at one stroke 
instead of there being a pause in the middle of the move. 
ment, This pause, it should be noted, arises through a 
check lock that stops the lever after it has travelled suffi- 
ciently far to switch in the electrical or other power to operate 
the points. This lock is taken out of the lever by power over 
a return wire or pipe from the points. The return current 
flows as soon as, but not before, the points are in their 
altered position, and—if facing points—duly plunged and 
locked. Unless and until, therefore, the lever has done its 
work the check lock cannot be withdrawn, and this not only 
gives an intimation to the signalman that the work is no‘ 
done, but, as the lever is not fully over, the sympathetic 
levers—such as a siding signal following the opening of some 
siding points—carnot be pulled until all isin order. This 
‘*returnindication,’’ whilst very useful, is apt tospoil the other- 
wise beneficial effects of power signalling, in that the signal- 
man has to pause in the middle of moving a lever. 

In the new frame at Yarnton there is no such check lock, 
and the signalman is able to pull over the lévers in the same 
way as in a mechanically-operated frame, but much quicker 














ELECTRICALLY-OPERATED SIGNAL 


and with no exertion, of course ; but the safeguards afforded 
by the ‘‘ return indication ’’ are to be found here, though they 
are provided in another way. These consist of electrical circuits 
to the corresponding signals, which are not completed until 
the point lever has done its work. There is also what is 
known as ‘‘constant detection’’ of the points, and this 
causes any signal at once to be thrown to danger, or, if 
already at danger, to be kept there, should any points such a 
signal applies to become damaged in any way. In order that 
the signalman may know how the “return indication ’’ is, 
there is provided behind each point lever a visual indication 
with three screens—‘‘ normal,’’ ‘‘ wrong,’’ ‘‘ reversed.’’ 

Two views on page 214 show the lay out at facing points and 
trailing points respectively. The only difference lies in the fact 
that the former has a facing point locking bar. For each there 
is a plunger working through the casting seen in the “‘ four- 
foot ’’ into a divided stretcher rod. In this casting are the 
circuit controller—whereby the current is cut off when the 
points are over—the detectors, and return-indication circuits. 

Above is a view of a signal. Signals are operated by a 
motor having a combined electric clutch gear and holding-off 
coil, and the signal goes on without rotating the motor or its 
gear wheels, and all risk of the latter jamming is eliminated. 

The exterior of the signal-box is also shown. Opposite to it 
is a small power-house containing a 10 horse-power oil engine 
connected to a generator, which supplies the necessary 
current for two batteries of 60 cells. Sufficient power is 
provided by charging three to four hours twice a week. 

The work has been carried out by McKenzie and Holland, 
Limited, of Victoria-street, Westminster, and Worcester, 








ADMIRALTY CoURSES OF INSTRUCTION.—The Secretary of the 
Admiralty announces that courses of instruction for officers will be 
held as follows:—Signals (Portsmouth), short course for Lieuten- 
ants, R.N., 2nd to 23rd October, 1909; short course for R.N.R. 
Officers, 23rd October to 6th November, 1909. Physical Trainin 
(Portsmouth), short course for Lieutenants, R.N , Captains an 
Lieutenants, R.M., and Warrant Officers, R.N., 11th October to 
llth December, 1909, Gunnery and Torpedo, short course for 
R.N.V.R. Officers, 9th to 22nd October, 1909, 





HYDRAULIC FORGING PRESS 
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A NEW HYDRAULIC FORGING PRESS. 


A NEW and powerful hydraulic forging press has recently 
been completed by Henry Berry and Co., Limited, of Leeds, 
for a foreign Government. It will be seen from the accom- 
panying engraving that the frame is of the ‘‘ overhung ”’ type, 
and is in one piece, with the table and cylinders. Three 
cylinders are embodied in the design of the machine, two of 
these being vertical and one horizontal. Of the vertical 
cylinders, one can exert a total pressure of 500 tons, while 
the other gives 100 tons. The horizontal cylinder is capable 


of exerting a force of 250 tons, the stroke of all three cylinders | 


being 2ft. 
a separate draw-back cylinder. 
tion of high-pressure water, the 500-ton vertical and the 
horizontal cylinders are fitted with means whereby the rams 


Each of the vertical cylinders has attached to it 


may be brought up to the work by, and the cylinders filled | 
with low-pressure water taken from a supply contained in an | 


overhead tank. Thus, the high-pressure supply is only called 
upon to provide energy for doing the useful work of the press. 


The table is 4ft. square, and is provided on the top and front | 


side with the customary slots for the bolts holding down the 


To economise the consump- | 


work, or, as may be sometimes desired, securing an extension | 


to the front of the table. 

The body of the press, which is made of Siemens-Martin 
cast steel, has formed on it, in line with the horizontal 
cylinder, two lugs which will be found of use in the manipu- 
lation of some jobs, such as tube staving. A set of Berry’s 
patented working valves mounted on a stand, having inlet and 
outlet connections common to all the valves, is supplied with 
the press, and is placed near it, so that the operator has a 
good view of the work on the table. 








MILITARY TRACTORS IN GERMANY. 





IT may not be generally known that in order to promote | 
the construction and use of heavy motor vehicles, with a view | 


to these being available for the use of the army in the event | 


of war, the German Parliament voted the sum of £40,000 as 


subsidies for this purpose in the Budget year of 1908-09, and | 
the sum similarly appropriated for 1909-10 has been increased | 


to £50,000. The State subsidy amounts to £200 towards the | 


production of the tractor and £50 per annum towards the cost 
of maintenance. It is not quite clear whether the makers 
receive the total‘of these two sums, or whether they are 
awarded the former on the fulfilment of certain conditions, 
thus leaving the annual grant for the benefit of the pur- 
chasers of the lorries, but it is highly probably that the 
allocations are divided in the latter manner, and thus assist 
both the manufacturer and the users. As a result of the 
trials of heavy motor vehicles which took place in 1908, sub- 
sidies were granted to 11 engineering firms as makers, 
and the number of tractors concerned was 158, of which 88 
were in the possession of breweries, 8 were employed in con- 


nection with agriculture, 7 were used by motor vehicle work- 

ing companies, 6 by brickyards, and 5 by mining undertakings, 

whilst the remainder were distributed over a large number of 
| industries. 

The military authorities, after the trials which took place 
| in 1908, decided to make further experiments this year under 
more exacting conditions and extending over many days. A 
route comprising a round trip between Berlin and Stuttgart, 
of a total distance of 1458 miles, was mapped out for trials 
under war conditions, and the tests took place between April 
26th and May 2lst, in conjunction with the international 
competition organised by the Imperial Automobile Club and 
the Association of Motor Vehicle Manufacturers. The coin- 
cidence of the two events proved to be an unsatisfactory 
arrangement, and it is improbable that a repetition will occur 
in the future, whilst the early period of the year chosen for 
the trials was also unfortunate, owing to the fact that the 
principal works of repairs to the roads were in progress, as is 
| customary at the season, and this was not without influence 

upon the running of the vehicles. 

The trials, which were extended over a considerably longer 
period than in the case of the preceding so-called subsidy 
experiments, lasted 27 days, of which 20 days were occupied 
in travelling, and 17 heavy vehicles participated and were 
snbmitted by the firms of Argus, Bussing, EHisenach, Nacke, 
Lloyd, Gaggenau, Soest, Daimler, Durkopp, Ehrhardt, Mulag, 
and the Norddeutsche Automobile Gesellschaft. Ofthese twelve 
firms, those of Argus, Ehrhardt and Soest had not previously 
become entitled to subsidies, and the entrance of their vehicles 

| was intended to qualify for this position, whilst the other 
nine firms sought to test on a long endurance trial the results 
of the improvements which they had introduced. The trials 
were conducted and supervised by the military motor car 
division, as represented by 5 officers, 6 non-commissioned 
officers and 62 men, and the personnel placed at disposal by 
the makers accommodated themselves to the military require- 
ments. 

The route of 1458 miles was formed partly of level road, 
partly hilly and partly of a mountainous character with long 
and heavy gradients up to 13 per cent., and the varying con- 
ditions of the road surface placed considerable demands both on 
the vehicles and the drivers. Notwithstanding these matters, 
and with the exception of the Soest tractor—which was 
withdrawn by the firm on the first day of the outward 
| journey—all the vehicles returned to Berlin at the proper 
| time on May 21st. The departures were made every day at 
| 6 a.m., and the arrivals always took place before darkness set 
|in. A pauseof from one to two hours was made at mid-day, 
| and the work of replenishing fuel and attention to engines 
| and vehicles had to be completed in one hour, soldiers ren- 
| dering assistance to the representatives of the makers. The 
| control of the fuel consumption in the case of each tractor 
| was exercised by the officers appointed for the purpose. 
| The vehicles were divided into two columns for the pur- 
| pose of securing better supervision, the intervening distance 
| being 1kilom., whilst a distance of from 33ft. to 66ft. was 
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to be arranged between the vehicles. It was, however, found 
necessary to alter this arrangement on certain days, particu- 
larly from Frankfort-on-the-Main, in consequence of the 
raising of a large amount of dust, and the intervals between 
the tractors had to be increased to 660ft. and over. In addi- 
tion to this, the authorities had largely—as, for instance, in 
the Bavarian Palatinate—prescribed longer distances between 
the vehicles, and this naturally extended the length of the 
column. The whole distance of 1458 miles was accomplished, 
including the mid-day stops, in 218 hours’ travelling, or at 
the average rate of about 6 7 miles an hour. This low rate 
might be surprising, having regard to the fact that the 
average speed in the earlier trials was considerably greater, 
but it is largely explained by the condition of the roads and 
the regulations made by the authorities, specially in connec- 
tion with the international competition organised by the 
Imperial Automobile Club, as already mentioned. The daily 
stages were calculated at 72 miles, although longer distances 
were travelled on certain days; and the greatest distance was 
accomplished on the fifteenth day between Stuttgart and 
Tauberbischofsheim, which is 86 miles. The following table, 
which is taken from the Kolnische Zeitung, gives particulars 
of the tractors engaged in the trials :— 


Class of fuel. 


Neminal 
horse-power. 


Normal number of 
revolutions 
Weight in 
kilogrammes 
Total consumption 
in gallons 
throughout the 


Light benzine 
nzol 


Argus.. 
Bussing 
Daimler I... 
Daimler II. 
Durkoy p I. 
Durkopp IT. 
Ehrhard: I. 
Ehrhardt II. 
Eisenach 

Mulag I. 

Mulag IL. 
Nacke ; 
Norddeutsche Antomo- 


” 
Heavy benzine 


Benzol 


GHRBSSSEAESE | 


bile I. coy Medien” ee 
Nerddeutsche Automo- 


bile II. . 
Llovd.. 
Soest “ 
Gaggenau 


» 284 
Light venzine 377 


Heavy benzine| 249 





It is necessary to explain that the Bussing tractor, of which 
no particulars are given respecting the fuel consumption, 
was only driven to Stuttgart, as the vehicle had been sold to 
the Hanover brick works, and had to be delivered: and that 
the name Mulag is an abbreviation of Motoren und Last- 
wagen Actien Gesellschaft, of Aix-la-Chapelle. The width of 
the tractors between the outside wheels ranged from 5ft. to 
5.9ft., the military authorities having specified that the 
width should not exceed 6.56ft. The use of benzol and 
benzine as fuel is a result of the endeavours made by the 
military authorities to promote the use of native products so 
as to render the country more independent of imports from 
abroad, and by the end of the present year they will have 
about 300 heavy vehicles at disposal as a consequence of the 
increased subsidy granted in the current financial year. 








ORE PROCESS AT THE OPEN-HEARTH PLANT 
OF THE DNEPROVSKY WORKS, SOUTH 
RUSSIA. 

By M. PAVLOFF. 

MUCH attention has been paid, in technical literature, to 

the ore process as conducted at the Yurievsky Works, South 

Russia, the records of some consecutive heats made in the 

Yurievsky open-hearth furnaces being described in German 

by R. Genzmer, C. Dichmann, and T. Naske, whose articles 

have been reproduced in many French ard English journals. 

Trusting that the results obtained at the Dneprovsky Iron 
and S:eel Works, where the ore process is practised on a large 
scale, will also be of interest, the author presents the follow- 
ing table, to which it will be sufficient to add a short 
explanation. 

Results of Operation of the Open-hearth Furnace No. 6, Dneprovsky 

Tron and Steel Works, Russia, April, 1909. ; 


Per week. 
24 hours. 

Per 1.0 of 
ingots. 


Per month 


Per day of 
of good steel 


Number of heats made 
Charged— 
Molten iron .. 
Solid iron 
Steel scrap .. ae 
Additions (ferro-mangan.). . 


3.63 

Tons. | Tons. 

| 766.44 | 139.00 

} 20.91 3.79 

47.82 8.67 

2.75 0.59 

837.92 | 151. 

175.28 
40.79 
86.52 
| 164.89 
2.73 | 832.55 
| 27.20 


| | 
| 
| 
| 


Tons. 
91.47 
2.49 
5.71 
0.33 
100.00 | 100.65 


20.92 | 21.07 
4.87 4.90 
10.33 | 10.39 
19.68 | 19.61 


99.36 | 107.00 
3.25 3.27 


102.61 | 103.27 


Total metal charged 
Ore os = ee ° . 
Dolomite... : ue : | 
Limestone 
Coal 

Received— 

Steel in good ingots .. 
Steel in scrap 


Total steel received. . 


The iron, taken in a molten state from the mixer, is pro- 
duced by smelting red hematites of Krivoi Rog with small 
proportions of mill cinder, open-hearth and Bessemer slag, 
and has the following composition :—Carbon about 3°75 per 
cent. ; silicon from 0°7 per cent, to 1°8 per cent., and on an 
average per month, 1°35 per cent. ; manganese from 1°2 per 
cent. to 21 per cent., and 1°82 on an average; sulphur 
about 0°05 per cent., and phosphorus ranges between 0°40 
per cent. and 0°15 per cent. 

A very rich portion of Krivoi Rog hematites, used in a 
lumpy state as an oxidising agent, contains 3 per cent. of 
silica, 1°0 per cent. of alumina, and about 93 per cent. of iron 
oxide—that is, 65 per cent. of Fe ; other constituents may be 
found in negligible quantities. 

The shed for the basic open-hearth furnaces in which the 
process is conducted is represented in detail by side elevation 
and three sections on the tables 46 and 47 of the author’s album 
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of open-hearth furnaces ; but it must be mentioned here that 
the roof—to prevent the rapid corrosion during the boiling— 
at the present is placed higher, the distance between the 
bottom and roof being made 8ft. 3in. 

Three furnaces, working with ore process and having the 
bed surface 30ft. 2in. by 10ft., may be rated as 32-ton ones ; 
but they run with metallic charges of from 404 to 43 tons. 

In spite of the deep metal bath thus obtained, the average 
duration of one heat was, in April, 6h. 30 min., thanks to 
the powerful oxidation performed by the ore. Thirty minutes 
were needed for the bed repairing, 34 min. for charging solid 
iron and scrap, 63min. for charging molten iron by three 
ladles, thus leaving 4h. 20 min. for the smelting and boiling 
periods. 

The fuel consumption, shown in the above table, may be 
called low, taking into consideration the quality of coal used ; 
the latter often contains 12 per cent. of ash and 6 per cent. 
of moisture. 

The amount of a single addition used—that is, ferro- 
manganese—was also small, thanks to the high percentage of 
manganese in the iron treated. 

As to the amount of scrap produced, it appears to be some- 
what large, but its quantity is explained by the fact that a 
very large number of ingots must be poured from one heat, 
because each ingot, being of 64in. by 64in. in section, weighs 
only 325 Ib. 

In conclusion, it may be added that about 80 per cent. of 
iron introduced into the bath by the ore is reduced by the 
open-hearth process as conducted at the Dneprovsky Works. 








8}-INCH CENTRE SCREW-CUTTING LATHE. 


THIS lathe, illustrated above, has been designed by 
its makers, the Colchester Lathe Company, to obtain 
@ maximum amount of power at all spindle speeds. 
The headstock is fitted with a three-speed cone to take 
a 34in. belt; the largest size step is 18in. diameter and 
the smallest 14%in. The spindle, which has a 28in. hole 
right through it, runs in adjustable parallel phosphor 
bronze bearings, the thrust being taken by a ball bear- 
ing against the rear housing. All the wheels are enclosed in 
guards. The reverse motion is fitted inside the headstock, and 
is arranged to be worked by a small lever, thus rendering it 
unnecessary to use a locking nut. Two back gears are pro- 
vided, the ratio being 3.3 to 1 and 10.85 to 1. Countershaft 
speeds are 370 and 205, which give the following spindle 


speeds :— 


451 303 250 25 167 


137 113 92 76 62 51 

42 24 28 23 19 15.5 
The special features claimed for this lathe as being those by 
which its great cutting powers are obtained are as follows :— 
First, the size of cone, viz., 142in., 162in., and 18in. diameter 
for 34in. belt. Attention is called to the fact that if, say, 
a cutting speed of 7Oft. per minute is required the back gear 
giving a reduction of 3.3 is used from 24in. diameter up to 
5in. diameter inclusive, and the 1085 reduction from 5 
upwards. Secondly, the loose headstock is very massive and is 
held down ty two bolts. Thespindle is ground, and the centre 
is adjustable sideways for taper turning. Thirdly, the bed is of 
strong box section and has square edges. The standards of 
the bed form change wheel and tool cabinets, each wheel 
having its own place and being easily accessible. Fourthly, 
the saddle has a long bearing surface. Fifthly, all the gear- 
ing in the apron is carried on double bearings, the rack 
pinion being cut from the solid and supported underneath 
the rack. Sixthly, that the feeds are positive and fool-proof ; 
and lastly, that no friction clutches are used, and the screw- 
cutting, sliding, and surfacing motions can only be used 
singly. The gear-box gives three ratesof feed—8, 16, and 32 
cuts perinch. The leading screw is sin. pitch. The follow- 
ing are the principal particulars of the tool :—Bed, 164in. 
wide by 124in. deep ; front spindle bearing, 5in. diameter by 7tin. 
long ; the speed cone, 18in., 16gin., 14#in. diameter for 34in. 
belt, ratio of gearing 3.3 to 1 and 10.85 to1, will swing over 
saddle 12in. diameter; admits between centres with 8ft. bed, 
3ft.; approximate weight with 8ft. bed, 50cwt. The lathe is 
supplied with catch plate, face-plate, stationary stay, and 
travelling stays ; 22 change wheels, spanners, trough, pump, 
and piping. This latter is part of the design, and is made 
telescopic. 


370 
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SHORT NOTICES. 

Electrical Installations. By Rankin Kennedy. London: 
Caxton Publishing Company, Limited, Clun House, Surrey - 
street, Strand, W.C. A new edition, revised and enlarged, 
in five volumes. Price 7s. 6d. net per volume.—The appear- 
ance of this new and revised edition clearly indicates that the 
work is in demand among a certain section interested in 
electrical engineering. Students, amateurs, and others 
desirous of knowing just a little about practically everything 
met with in the various branches of the electrical profession, 
and who do not wish to be troubled with much theory, will 
find that the work suits them admirably. To those, how- 
ever, who find it necessary to deal with things quantitatively, 
the work does not so much appeal. The highly coloured illus- 
trations, the cardboard models of machines and apparatus 
which are to be found in the front of each book, coupled with 
the absence of mathematics, all serve to make the volumes 
attractive to young readers, and should at least stimulate a 
desire ior more thorough and advanced knowledge. Many 
new illustrations have been included in this second edition, 
and, on the whole, the work is fairly well up to date, although 
too much attention and space is devoted to antiquated 
designs. The author would have done much better had he 
deleted a great portion of the historical matter and used the 
space for more fully describing the machines and apparatus 
now in use. 

Sanitation and Sanitary Engineering. By W.P. Gerhard. 
New York: Published by the author.—The author of the 
present volume does not state for what class of readers he 
intends his book, nor does a perusal of it help one to arrive 
at a decision in the matter. It is difficult to say whether he 
means it to be a popular account of the work of the sanitary 
engineer, or a more or less scientific treatise on the subject. 
If the former be the correct view, we cannot refrain from 
expressing the opinion that he has under-estimated the 
intelligence of his readers; if the latter, then the book can- 
not be recommended as authoritative. Dealing first with 
the profession and practice of sanitary engineering, he 
catalogues a list of such operations as are to be seen daily in 
the streets of any large town, and dismisses them without 
any remark of importance. The work of the sanitary engi- 
neer in time of epidemics, war, and sudden calamities is 
discussed in the second chapter, a history of sanitation from 
1850 to 1900 in the third—which is, perhaps, the most 
valuable part of the book—an account of the sanitation of 
Greater New York is given in the fourth, while the fifth is a 
translation of an article on the corresponding conditions in 
Russia, the author being indebted for this to a German 
medical journal of 1896. 


Principles of Reinforced Concrete Construction. By F. E. 
Turneaure ana E.R. Maurer. New York: John Wiley and 
Sons. Price 15s. net.—This book, which is a second and 
considerably enlarged edition, treats of the principles of 
mechanics underlying the design of reinforced concrete, and 
in the earlier chapters the results of many experiments are 
given which will assist in the establishment of coefficients and 
working stresses. While in the first five chipters the more 
or less theoretical side of the subject is dealt with, the sixth 
consists of a convenient collection of formul and diagrams, 
which will prove of great value as a source of reference to 
designers. The remaining chapters, five in number, treat of 
the use of the material in various structures, such as arches, 
retaining walls, chimneys, &c. Some typical examples of 
the types of structures discussed are given, and throughout 
the book numerous clear diagrams and sketches are inserted. 


Elementary Mechanics of Solids and Fluids. By A. C. 
Jones and C. H. Blomfield. London: Edward Arnold. 
Price 4s. 6d.—The importance of a thorough understanding 
of the more elementary parts of dynamics and hydrostatics at 
the very outset of an engineer’s career is now too well recog- 
nised to need emphasising. In the present volume there will 
be found a satisfactory treatment of the subjects, and it 
should prove of use to many classes of readers—first-year 
students, and to workmen whose duty brings them into 
touch with, and necessitates a knowledge of, some of the 
fundamental results of physical science, in particular. An 
elementary knowledge of mathematics is assumed as already 
among the acquirements of the student, but it will be found 
that the authors have treated their subject with discernment, 
and laid stress on those parts which experience has shown are 


_ likely to cause especial difficulty to the beginner. 
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RAILWAY MATTERS. 


Tue Canadian Railway Commission has issued an 
order compelling every railway in Canada to have the whole of 
its right-of-way properly fenced in by January Ist, 1911. The 
order states that the fence must be of a minimum height of 4ft. 6in.. 
and gates must be provided at every farm crossing. At every 
level highway crossing there must be adequate cattle guards. The 
width of approaches to level crossings must be 20ft. on concession 
and main roads and 16ft. on side ard bush roads, 


AccorpinG to the Railway Tvmes, the Great Eastern 
Railway Company will close to passengers. on and after October Ist 
next, the Churchbury, Forty Hill, and Theobald’s Park stations 
on the Cheshunt branch of the system, owing to the competition 
of the electric tramway cars. The district will continue to be 
served by the adjacent stations on the Enfield Town and 
Cambridge main lines, namely, Lower Edmonton, Bush Hill Park, 
Enfield ‘'own, Ponder’s End, Brimsdown, Enfield Lock, Waltham 
Cross, and Cheshunt. 


Tue Mexico North-Western Railway Company has 
acquired the Rio Grande Sierra Madre and Pacific Railroad, 
extending from El Paso Terrazas, 160 miles. By constructing 
about 160 miles of line to effect a connection between the Sierra 
Madre. and Pacific and the Chihuahua and Pacific, which were 
purchaked some time since, the Mexico North-Western will get an 
outlet for its timber throngh Chihuahna on the Mexican Central, 
as well as through El Paso, Tex., on its own line. The manage- 
ment, it is said, proposes to build this connection next year. 


Tur Nachrichten fiir Handel und Industrie (Berlin) of 
July 3lst announces, on the authority of tht German Consul in 
Valparaiso, that the concession for the construction and working 
of a railway from the Bay of Camarones to the Bolivian frontier, 
which was previously granted to Salvador Izquierdo, Ramiro 
Sanches, and Rodolfo Rothstein, and afterwards withdrawn, has 
now been transferred to the Comunidad Chilcaya y Ferrocarril de 
Camarones. It appears also that the same company has applied 
to the Bolivian Government for a concession in respect of a railway 
from Chilcaya to Oruro. 


THE circular railway which serves some portions of 
Berlin and its suburbs was the scene of a curious accident on Thurs- 
cay, August 19th. An iron tower on the premises of the Imperial 
Gas Company at Schoneberg, which are skirted by the line, col- 
lapsed shortly before midday, just as a train was passing by. The 
tower was about 280ft. high, and was intended for the storage of 
material for a new gasometer. The fragments in their fall 
wrecked the last compartment of the passing train. One person 
was severely injured, while four others were slightly hurt. Traffic 
on the railway line was subsequently restored. 


THERE has recently been considerable activity in the 
building of inter-urban lines in Mexico, and it has been announced 
that an Amtrican syndicate is planning a new line from the city 
of Guaymas to the suburban towns of Aurora, San Jose, De 
(iuaymas, and Empalme. This road will be about 16 miles long. 
There is also a Canadian syndicate in the field, and it is planning 
a line between Mexico City and Puebla. The proposed line runs 
between the two volcanoes, Popocatepetl and Ixtaccihuatl, and 
parts of it wil! lie above the winter snow line. Power for its 
operation will be obtained from the electric plant of the Mexican 
Light and Power Company at Necaxa. 


Tue Western Railways of France have obtained 
authority from the Government to electrify their lines. A 
beginning is to be made with the lines which run from the St. 
Lazare Station in Paris to Argenteuil and Saint-Germain-en-Laye. 
Special tracks will be laid, so that the service can be effected with- 
out any interference with the steam-driven trains. Sub-stations 
will be erected which will supply continuous current at 600 volts. 
It is anticipated that from twelve to twenty trains, composed of a 
maximum of six double carriages 20 m. long, can be run per hour. 
The permanent way, the equipment of line, &c., willcost £1, 160,000 ; 
the rolling stock and converter stations, £800,000 ; interest on 
capital and other expenditure bringing the total amount to 
£2,280,000 for the 33.5 kiloms. of the line to be constructed. 


Tuer £1,230,000 which is to be spent by the Transvaal 
Government on railways will be divided up as follows :—The 
Selati line is to be bought for £300,000, and the following new 
railways constructed :—An extension of the Pretoria-Pietersburg 
Railway from Pietersburg to a point near Bandolier Kop, a distance 
of 64 miles, at a cost of £250,000; a railway from Welverdiend 
Station to near Lichtenburg, with a westerly extension from a 
point near Treurfontein, a distance of 154 miles, at a cost of 
£400,000 ; an extension from Ermelo to Piet Retief, 72 miles long, 
at a cost of £255,000 ; a line from Geduld Station, «.4@ Benoni, to 
a junction with the Germiston-Ermelo Railway at a point 
8} miles east of Germiston, distance 13 miles, at a cost of £75,000 ; 
a line, being an extension of the Komati-Selati Railway, to a 
point near the Great Letaba River, distance 150 miles, at a cost of 
£250,000. 


At last, states a consular report, the celebrated circular 
railway round Moscow, which has been in construction for so 
many years, and has cost so many millions of roubles, has been 
completed and opened. The-results, however, have been any- 
thing but satisfactory. Firstly, as regards passenger traffic, 
owing to the bigh fares and even more owing to the stations being 
often built in the middle of fields without any means of getting to 
them, the line has proved a complete failure. The number of 
passengers was absolutely ridiculous, a few dozen per month, and 
in the autumn it was decided to suspend passenger traffic. Affairs 
are but little better as concerns goods traffic. Owing to the 
exceptionally high and unsatisfactory tariff, every merchant who 
can possibly manage it avoids using the line for transporting his 
wares, In a word, the line has in no way fulfilled the expectations 
of the Government, which financed the undertaking. Seeing that 
affairs are in a hopeless state, the Government are going to revise 
the tariff, when possibly the line may begin to exercise the 
influence hoped for by the constructors, 


A REPORT presented to the Board of Trade upon the 
accidents which occurred on railways in the United Kingdom 
during the year 1908 shows that during the year 1043 persons were 
killed and 7984 injured by accidents due to the running of trains 
or the movement of railway vehicles, the average figures for the 
previous ten years being 1155 killed and 7036 injured. During the 
year no passengers lost their lives in accidents to trains in which 
they were travelling, and the number injured—283—is very low 
compared with previous years. The average numbers for the past 
ten years have been 21 killed and 626 injured. So far as the 
records extends, there has only been one previous year, 1901, in 
which no passengers were killed in train accidents. In the class 
of accidents caused by the movement of trains and railway vehicles. 
exclusive of train accidents, 102 gers were killed and 2242 
injured, the corresponding averages for the ten years previous 
being 120 killed and 1784 injured. The casualties to passengers 
in this class largely arise from the carelessness of the passengers 
themselves, Of servants of railway companies and contractors, 
376 were killed and 5976 injured. In this class of accidents the 
number killed shows a large decrease compared with the average 
for the previous ten years. In addition to accidents caused by the 
running of trains and the movement of railway vehicles, a large 
number of accidents uncc ted with railway working occurred 
on railway premises, Accidents of this kind accounted for the 
death of 85 persons and injury to 20,501. The bulk of these 
accidents were due to misadventure, and comparatively few could 
be attributed to preventable causes, 











NOTES AND MEMORANDA. 


AccorpinG to a parliamentary return of last Tuesday, 
the number of applications received from all countries for British 
patents from January lst to July 31st last totalled 17,869, com- 
pared with 16,303 in the corresponding period of last year. Of 
the applications received during the first seven months of this 
year, 1735 were from Germany, 1579 from the United States, 560 
from France, 192 from Austria-Hungary, and 118 from Canada. 


THE loftiest chimney in the world, states the Scientific 
American, was recently put into service at the large smelting 
works at Great Falls, Mont., where it will serve to carry off the 
gases from the greater part of the large plant. The chimney, 
which is built of brick, is said to be 506ft. in height above the 
ground. The fiue includes a dust chamber in which vertically- 
hung wires serve to take out the dust from the smoke. The dust 
is removed from the wires by shaking mechanism and falls in 
nor ig in the floor, from which it is loaded into cars in a pit 

ow. 


In a printed reply to a question addressed to the Pre- 
sident of the Board of Trade by Mr. Tyson Wilson, Mr. Tennant 
gives the value of the machinery imported into and exported from 
the United Kingdom during the years 1906, 1907, and 1908. The 
tables show that the total imports in 1906 amounted to £5,126,972 ; 
in 1907 to £5,311,681 ; and in 1908 to £4,552,904.° Deducting 
re-exports, the net imports in the three years were £3,663,732, 
£3,878,911, and £3,452,361. Against these figures were to he set 
the total exports of machinery manufactured in the United King- 
dom, which in 1906 amounted to £28,440,481; in 1907 to 
£34,293,955 ; and in 1908 to £33,594,796. 


Tue British Consul at Stockholm, Mr. M. Villiers, in 
his annual report for 1908, says that it is now claimed that a com- 
mercially economical method of smelting iron ore by electricity 
is now in operation in Sweden, by which it is hoped that with the 
aid of the vast water power of. the country its enormous mineral 
deposits of ore may be smelted without the importation of so 
much coal or such a consumption of charcoal. The cost of pro- 
ducing a ton of pig iron in this electrie furnace is estimated to be 
about £1 12s. In addition, the life of the furnace will, it is 
stated, be considerably longer than that of a blast furnace. It is 
— that the product of the electric furnace is of excellent 
quality. 


THE introduction of labour-saving machinery on the 
farm has been one of the principal features of the modern revolu- 
tion in agriculture, and has been rendered necessary by the diffi- 
culty of getting sufficient help. Few contrivances are more 
interesting than the milking machine. A lengthy test has been 
made at the Wisconsin Agricultural Experiment Station, and is 
recorded in Bulletin No, 173. The machine worked more quickly 
and more cheaply than a man ; it yielded a cleaner milk, which 
therefore kept better, and, finally, was shown to have no injurious 
effect on the udders or the general health of the animals. The 
machine, of course, requires proper attention and careful working 
to get the best results, but proved decidedly economical in herds 
of thirty cows or more. There are already signs that the agricul- 
tural labourer of the next generation will be, in the main, an 
engineer. 


A 301N. cast iron water main laid on a timber trestle 
in Devereaux-street, Philadeiphia, was lowered last autumn to low 
concrete piers by the Bureau of Water, in connection with the 
grading of the street. The section lowered had a total length of 
ahout 1100ft., and the trestle was27ft. high. The supply was shut 
off and the pipe cut into two sections, each approximately 550ft. 
long, so that the work was done in two successive operations. The 
trestle was of a simple two-post type, the bents being cross-braced 
and naving diagonal bracing running longitudinally from bent to 
bent. A gallows frame was erected on top of each bent over the 
first half of the pipe to be lowered, and was fitted with a screw 
long enough to reach to the final resting place of the pipe. The 
screw was held by a nut, bearing on the top of the gallows frame, 
and having two handles. The lower end of the screw was attached 
to a strap passing under the pipe. Two men were placed at each 
screw, and the entire 550ft. of pipe lowered simultaneously. 


A sMART piece of work was recently carried out by the 
Knowles Oxygen Company, Limited, Walsall-street, Wolver- 
hampton, at Pearson’s Furnaces, Netherton, where, owing to an 
accident, the crank shaft of a large vertical blowing engine had 
broken. Amongst other damage the piston-rod had been bent 
in such a manner that it seemed impossible to remove it from the 
cylinder. However, the Knowies Oxygen Company, by means of 
an oxy-hydrogen blow-pipe, cut off the piston-rod, which was 
about 7in. in diameter, close to the gland of the cylinder. The 
work was one of particular difficulty, because the cut had to be 
made cverhead, close under the large cylinder cover, and at a 
considerable height from the ground, with the result that the 
burning metal, while the work was being done, showered down on 
the men and their wooden staging, and made it impossible for the 
shaft to be cut through at one operation. In spite of this, and 
that it was, we understand, the first attempt of the kind the men 
had ever made, the work only occupied thirty-five minutes from 
start to finish. 


Ir is frequently useful to have at hand approximate 
figures for the relative space occupied by the different depart- 
ments of an engineering works, In a recent paper before the 
Glasgow Technical College Scientific Society Messrs. G. H. Gibson 
and A. Home-Morton give the following apportionment of covered 
area :—Pattern shop, 4 per cent.; foundry, 25 per cent.; machine 
shop, 35 per cent.; erecting and_ fitting shop, 20 per cent.; testing 
shop, 5 per cent.; stores and tool-room, 11 per cent. We presume 
that the figure for the pattern shop does not include pattern 
stores. The same gentlemen have analysed the cost records cf a 
number of engineering and other factories, and find the average 
distribution of cost to be :—Labour, 37 per cent.; material, 52 per 
cent.; power, 3 per cent.; and other costs, 8 per cent. As might 
be anticipated, considerable variations from the average were 
found. It will be noted how small the cost of power is, and it is 
unfortunate that manufacturers by their policy of secrecy make it 
impossible for most factory costs to be discussed in a logical 
manner. If such discussions were usual considerable economies 
would certainly be effected, to the advantage of everybody, 


An invention which, after expert testing, has been 
os a valuable addition to the means of combating 
acterial disease, is reported from Chemnitz. It is a highly 
lustrous paint, applied to all surfaces in the ordinary way, with a 
basis of white lead or zinc white. Its chief value is for disinfect- 
ing, and it is prepared and sold more specifically for use in rooms, 
&e where it is desired to combat pathogenic germs. German 
Officials have made exhaustive tests of the germicidal properties 
of ‘‘vitralin” under varying conditions, The results may be 
briefly summarised as follows :—When in contact with the vitralin 
coating the bacilli of tuberculosis (as found in saliva) are com- 
pletely destroyed in three days. Diphtheria bacilli require five 
hours, typhoid bacilli eight hours, and those of pus from six to 
thirteen hours. No lethal effect could be observed upon the 
spores of anthrax, even when the contact lasted thirty days, 
although a distinctly retarding influence upon the development of 
the spores was noticed. Control experiments carried on simul- 
taneously with surfaces covered with ordinary oil colours, white- 
wash, &c., showed either no germicidal power or a much less 
degree of efficacy. Direct sunlight renders the lethal action much 
more rapid than does diffused daylight. The investigator 
came to the conclusion that the specific disinfectant property of 
vitralin results from the oxidation of the Jinseed oil, which forms 
an important constituent of this paint. 








MISCELLANEA. 


EnerGEtIC¢ efforts are being made in Logrono to bring 
to a successful issue the proposed extensive scheme for the con- 
struction of the ‘‘ Victoria and Alfonso” dam works in Lodosa, 
The cost is estimated at 9,863,000 pesetas (about £352,250), and 
the work will involve the irrigation of an area covering about 
74,000 acres, which will benefit five districts in the province of 
Logroiio, eight in Navarre, and twelve in Saragossa. 





A serigs of comparative tests on the case-hardening 
eae of various gases, the results of which were communicated 
y Olsen and Weiffenback at the recent Brooklyn meeting of the 
American Institute of Chemical Engineers, have shown that the 
case-hardening effect of carbon monoxide is greater than that of 
acetylene or methane. It is stated that the carbon monoxide 
process has been applied to commercial case-hardening, and that 
a patent covering it has recently been taken out in France. 


TE new airship school which is being constructed at 
Friedrichshafen is nearing completion, and will be opened in 
October. The majority of the pupils there will be young cadets, 
who are obliged to bind themselves for a course of instruction for 
two years, Provision is also being made, however, for the instruc- 
tion of senior officers, naval men, and military engineers. The 
Government’s subsidy has been supplemented by the generosity of 
well-known industrial firms, and Count Zeppelin will present the 
school with a balloon, and steam launches, as well as motor cars, 
are to be used for following the flights of airships. 


A serious high-tension accident occurred on Wednes- 
day of last week at Olginate, a small village on the river Adda, 
near Lake Como, This place is supplied by overhead wires with 
electric current at 3000 volts from a water-power station in the 
neighbourhood. It appears that during a thunderstorm one of 
the overhead high-tension wires fell, and came into contact with 
the low-tension distributing mains, which are also carried over- 
head. The result was that the house fittings were all charged to 
the higher potential, and many persons were injured while 
attempting to switch off the current. It is said that twelve 
people were killed, and nearly thirty badly injured. There was 
considerable panic, which was increased by the fact that the lights 
were all extinguished. 


As already announced, the Cunard Company has deter- 
mined to make Fishguard a port of call for passengers and mails, 
The service will be started by the Mauretania, now on her way 
across the Atlantic, and she is expected to arrive on Monday 
morning next. The (Great Western Railway Company is using 
every endeavour to make the new arrangement a success, and it is 
thought highly probable that a service of special trains will be run 
direct from Fishguard to Dover for the convenience of passengers 
travelling direct to the Continent. An experimental train 
will meet the first boat. At first, at any rate, the liners will not 
come alongside the quay at Fishguard; but the mails and 
passengers will be removed by tender. The vesseis will then 
proceed to Liverpool. 


Some interesting experiments are being conducted by 
the South Park Commissioners of Chicago in the lighting of the 
boulevards under their control. Several different types of lamps 
have been installed on temporary posts in order that the 
comparative illuminating effect may be observed and a deter- 
mination made of how high the lamps should be hung and how 
far apart, and similar considerations. The lamps under test or 
about to be tested include incandescent gas lamps, enclosed ares, 
magnetite arcs, flaming arcs, and incandescent tungsten lamps. 
The commissioners hope to obtain valuable data, both as regards 
illumination and economy, from these trials, the latter being an 
important factor, as it is estimated that 1,000,000 kilowatt hours 
per annum will be required for the lighting of Grant Park alone. 


Recentiy the Lords Commissioners of the Admiralty 
had under their consideration the question of the emoluments of 
officers of the Royal Marines appointed to the charge of wireless 
telegraphy stations, and, as a consequence, they came to the con- 
clusion that the extra responsibility imposed upon these officers 
merited additional remuneration. The final result is that his 
Majesty, by an Order in Council, has just sanctioned the grant of 
an allowance of two shillings and sixpence a day to officers of the 
Royal Marines when appointed to the charge of wireless telegraphy 
stations. In addition, there is to be a further allowance of one 
shilling a day in lieu of a servant to these officers while they are 
employed on telegraphic duty. The new allowances are to take 
effect as from November 14th, 1908, and they are to be in addition 
to the full pay of the officers employed. 


Ir has been decided, after an experiment extending 
over two years in the Place de ia République, one of the busiest 
squares in Paris, to adopt the method for the laying of wood.pave- 
ment which has been thus tested, along the entire length of the 

Rue de Rivoli. The process in question, which is the invention of 
M. Managnan, consists in a preliminary treatment of the wood 
blocks to give them the qualities of suppleness and strength. The 
wood is heated to a temperature of 80 deg. Cent. in a special bath, 
containing alkaiine, carbonates, and wood tar. By this treatment 
it loses 20 per cent. of water and 10 per cent. of solid matters of 
various kinds, and there remains a timber, the density of which 
has been increased by 40 or 50 per cent. The new material 
prepared in this way avoids the necessity of repairs for two years 
at least, which, in Paris, entail a cost of not less than Is, 3d. per 
square metre annually. 


Ir is reported that the Transvaal Government have 
extensive improvements in hand with the telegraph and telephone 
services all over the colony, which will make it one of the best 
equipped in the world. It is suggested to link up every town, and 
main trunk lines are to be carried to every point where the railway 
lines cross the border, with a view to their ultimate extension to 
the coast ports when the other colonies are ready. It is regarded 
as certain that the Union Government will find telephonic com- 
munication between Cape Town und Pretoria absolutely essential. 
The scheme contemplates connections with farmhouses as well as 
the establishment of call offices at convenient centres. It is esti- 
mated that the coast extensions will cost £250,000. A concentrator 
has already been installed in Johannesburg to enable messages 
between minor offices to pass direct to their destination, without 
any necessity for taking off and re-transmission at central stations 
as heretofore. 


Tue text was issued last Tuesday of the Bill presented 
by Mr. M’Kenna to make better provision respecting naval 
establishments in British ions. The memorandum of the 
measure states that the Colonial Fortifications Act, 1877, 
authorised the transfer by Order in Council to the Governor of a 
colony of ‘‘any fortifications, works, buildings, or land in the 
colony held in trust for the defence of that colony.” Provisional 
arrangements have been made with Canada for the transfer to the 
Canadian Government of the naval establishments at Halifax and 
Esquimalt, but these arrangements cannot be carried into effect 
without legislative sanction, the naval establishments not being 
works ‘‘ held in trust for the defence of the colony.” The present 
Bill proposes to give the necessary legislative sanction to these 
arrangements, and to any proposals of a similar nature which 
may be made in the future. The transfer can be made upon such 
conditions and subject to such reservations as may be specified in 
the Order in Council, and, consequently, there is full power to 
make it a condition that the establishments shall be kept ina 
state of efficiency, and that the right of user for his Majesty’s 
navy should be preserved. 
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Aeroplane Development in France, 


ONE of the reasons for the success of the French 
in following up new lines of research is probably 
to be found in the fact that they often allow them- 
selves to be influenced by imagination rather than 
by the practical aspect of the problems they are 
trying to solve. In some cases data are so entirely 
lacking, that it is impossible to reduce the problem 
to a scientific basis before undertaking a vast 
amount of experimental work. In other words, the 
experimenter has to take the materials he has in 
hand and “ worry through ” with them until he has 
evolved his machine in something like a practical 
form. It was so in the case of the motor car, 
which at first was so crude as to excite the ridicule 
of everyone not possessing the saving grace of 
imagination. Apparently the same influence is at 
work in the evolution of the aeroplane, which is 
arousing so much interest on the other side of the 
Channel. The meeting at Rheims this week is a 
case in point. Capital to an almost unlimited 
extent has been raised to make this ancient city a 
centre of the aeronautical movement, and while, of 
course, the science of aeronautics would not be given 
this support unless there was some hope of corre- 
sponding business advantages, it must be admitted 
that the risks of failure are so great as to make 
this expenditure something more than an invest- 
ment. Many towns and centres are trying to 
identify themselves in the same way with aero- 
nautics, and are offering encouragement that has 
probably never been accorded to any other movement. 

Seeing that makers of aeroplanes are still working 
more or less in the dark, it may be interesting to 
deal briefly with the ideas which are influencing our 
French friends in evolving a satisfactory type of 
flying machine. These ideas have always been 
entirely cpposed to those of the American school, 
in the sense that speed is considered an essential 
factor in mechanical flight. By the application of 
the cellular principle Voisin and other makers, and, 
to a less extent, the Wrights, have sought to obtain 
an automatic stability with relatively low engine 
powers, thereby allowing of the use of more trust- 
worthy engines; butit is to beremarked that, following 
the example of the Wrights, the French makers of 
bi-planes have been modifying their apparatus, and 
rely more upon stability by bending the planes, and 
are employing higher powered engines. For the 
moment nothing practical has been done in the way 
of designing aeroplanes which will preserve their 
stability when being driven slowly. According to 
French experimenters, the stability of the aero- 
plane, in the present state of the art, must depend 
upon the speed at which it is propelled. However 
skilful a pilot may be in bending the planes, there is 
always a danger of air currents turning over 
| apparatus designed upon existing principles unless 
they are opposed by the speed at which the 
machine is travelling. It is argued that with a high 
enough velocity the aeroplane can travel in any winds. 
| Until quite recently the bi-plane had the reputation 
| of being a relatively slow machine. For this reason 
| & special impetus was given to the monoplane, which 
_in France is regarded as essentially a speed apparatus, 
and during the past few months it has certainly shown 
to advantage. Nevertheless, the whole question 
seems to be one of engines and propellers, and in 
recent trials there has appeared to be little to choose 
between the two types of apparatus, although it may 
be assumed that as higher speeds are attained the 
lower resistance will give an advantage to the 
monopolane. It is to be hoped that some of these 
points will be elucidated at the Rheims meeting. 
Obviously an aeroplane cannot remain stationary in 
the air and travel at very low speeds; and although 
interesting experiments have been carried out with 
' machines of the helicopter type, the difficulties in the 











way of providing sufficient power to raise the 
apparatus are so great that the principle has been 
abandoned by experimenters until the science of 
aviation has made greater headway. Until this 
system can be developed search will still 
continue for the aeroplane which will rise from 
the ground at as obtuse an angle as possible. 
It cannot become practical so long as it is obliged 
to run along the ground or be propelled by dropped 
weights. This necessitates conditions of surface 
for starting that it is not always easy to find. 
Some builders of aeroplanes are trying to solve 
this problem by varying the inclination of the 
propeller so that the pressure may be directed as 
much as possible under the planes for lifting. As 
research is thus confined to the simple type of 
apparatus, which relies for its sustentation upon 
gliding as opposed to lifting, the only way of in- 
creasing the carrying power of the machine is to 
increase its speed. The area cannot be enlarged 
unduly without necessitating much higher power, 
and with this power the same sustaining force can 
be obtained with smaller planes at greater speeds. 
M. Soreau has calculated that with its present 
surface increased by only 10 per cent. a bi-plane of 
the Farman type can carry a ton, including, of 
course, the machinery, when travelling at three 
times the present speed—that is to say, at from 
110 to 125 miles per hour. As, however, the 
increase of resistance offered to the aeroplane varies 
as the square of the velocity, there is obviously 
a critical speed which would prove dangerous to the 
existing type of apparatus, and to attain the speeds 
necessary for carrying good loads the aeroplane 
would need to be of much stronger construction. 
Besides the design and the assembling of the planes, 
there is also the question of the motor, which at 
present offers the greatest difficulty to aeroplane 
makers. For the moment they have no alternative 
between an imperfect special type of aeroplane 
engine and the ordinary petrol motor modified to 
meet the special conditions. Under the impression 
that a minimum weight was absolutely essential to 
success in mechanical flight, builders of special 
engines with eight or more cylinders have in some 
cases been cutting the weight so fine as seriously to 
impair the reliability of the engine. The majority 
of troubles with aeroplanes arise from this cause. 
Monoplanes are usually fitted with these specially 
light engines, and few of them have been able to 
remain in the air, except under especially favourable 
conditions, for any great length of time. Experi- 
menters with bi-planes have for the most part 
returned to the ordinary type of petrol engine, and 
as this limitation of motive power has necessitated 
a great deal of attention being given to the efficiency 
of the propeller, the shortcomings of the motor, in 
the present stage of aeroplane construction, have 
not been without their advantages. The perform- 
ances of bi-plane apparatus fitted with such engines 
have certainly been more consistent. If speeds of 
100 miles an hour and more are to be attained it 
can only be done with special engines which may 
be evolved from some of the types now being built, 
and as all the engine builders in France are now 
giving attention to specially light and powerful 
motors for aviation work, there is every reason for 
hoping that considerable progress will be made in 
this branch of aeroplane engineering at an early 
date. 

_ Although there is undoubtedly a future for the 
aeroplane, it is probable that’a considerable time 
will elapse before it develops into anything like a 
practical machine. The remarkable performances 
that have been accomplished from time to time are 
to be attributed mainly to the patience and courage 
of the men who have driven the machines. They 
have waited their opportunities when everything 
was in their favour, and it is because these oppor- 
tunities are so rare that there are so few long- 
distance flights. On the first day of the Rheims 
meeting only a few succeeded in making flights 
between the squalls of rain and wind, some of them 
coming to grief mainly through irregularities of the 
engine, and it was only when the sun had set, and 
the wind died down to a perfect calm, that com- 
petitors tried their machines one after the other 
until there were eight apparatus in the air at the 
same time. On subsequent occasions competitors 
were more fortunate, but it was a common observa- 
tion that the aeroplane was still the slave of the 
wind. 


Higher Mathematics and the Engineer. 


As long as the battle for existence rages educa- 
tion will be a subject of undying interest, and we 
need make no apology for a few comments on part 
of the address which was delivered on Wednes- 
day last at Winnipeg by the President of the 
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British Association. Sir J. J. Thomson, as a Cam- 
bridge professor, has had unrivalled opportunities 
of studying the effects of education upon young 
men of all nationalities, and he is able to speak 
with authority upon the faults and virtues of our 
present system. It must, however, be borne in 
mind that he himself has made the great reputation 
he enjoys in the fields of pure science, and it is 
desirable that all who read his words should be 
reminded that between pure science and ordinary 
work-a-day engineering a great gulf is fixed, which 
is only now and again traversed by the more gifted 
spirits on one side or the other. The pure scientist 
is rarely interested in the financial aspects of the 
problems he sets himself to solve; he is frequently 
independent of time, and he always comes to his 
task fitted with a peculiar mind—a gift of the gods 
—and a particular form of training. The work-a- 
day scientist, be he engineer, electrician, or 
chemist, has to make a living by the production of 
articles directly useful to man or by the prosecution 
of routine humdrum essential work. He is inter- 
ested deeply and intimately in all the very things 
that the pure scientist cares nothing about. To 
him the financial value of his work is of far greater 
interest than its scientific value, and science is very 
truly and accurately his handmaid rather than his 
goddess. Whereas the pure scientist finds beatitude 
in her presence alone, the working scientist bustles 
her hither and thither with very little respect, and 
the only assistance he asks from her is that she 
will show him the means of making more money 
out of his engine, dynamo, waterworks, or what not. 
Both men have their sphere of usefulness, and it ill 
becomes either to reproach the other with short- 
comings. But it is wholly impossible for the two 
ever to effect a complete amalgamation in a single 
brain, and we are convinced that as a whole better 
work is done by the two acting in complementary 
capacities to each other than by attempting such a 
union. 

Sir J. J. Thomson speaks throughout the address 
which we are considering of physics, but he no- 
where tells us what he wishes to imply by the 
term. In many schools and colleges physics mean 
sound, light, and heat, but we are certain that the 
President of the British Association takes a far 
wider view. Apart from the fact that he would of 
necessity include all those theories on the constitu- 
tion of matter which are collected under the head 
of the new physics, he, no doubt, will permit us to 
number the practical applications of heat and the 
strength of materials upon which nearly the whole 
progress of the modern world rests. If we are right in 
regarding his use of the word in this light, then 
many of his observations apply as directly to the 
engineer as they do to the pure scientist, and whilst 
we can only commend many of them—as, for 
example, his remarks on the dangers of specialisation 
at an earlyage, and thedisadvantages of scholarships, 
to the attention of our readers as the opinions of a 
man who has had unsurpassed opportunities of judging 
—one at least of the others we must be permitted 
to criticise. Sir J. J. Thomson writes :—‘ Again 
the specialisation prevalent in schools often prevents 
students of science from acquiring sufficient know- 
ledge of mathematics. It is true that most of those 
who study physics do some mathematies, but I hold 
that, in general, they do not do enough, and that 
they are not as efficient physicists as they would be 
if they had a wider knowledge of that subject. 
There seems at presetita tendency in some quarters 
to discourage the use of mathematics in physics. 
Indeed, one might infer, from the statements of some 
writers in quasi-scientific journals, that ignorance 
of mathematics is almost a virtue.” If we are to 
take this as a blow directed at the many thousands 
of engineers who do not consider a very advanced 
mathematical training necessary to welfare in their 
profession, then we say that its force depends 
entirely upon the point of view. For scientific 
engineering a profound knowledge of mathematics 
is necessary; for ordinary engineering, and for 
what Sir J. J. Thomson would no doubt call quasi- 
scientific engineering advanced mathematics are 
not only wholly unnecessary, but they are apt 
to become an actual danger. Nearly all problems in 
engineering can be solved by the application of a 
great deal of common sense, plenty of experience, 
and a few simple mathematical operations. There 
are very few, if any, problems in practical engineer- 
ing which do not surrender to the simplest mathe- 
matics once the conditions are fully understood. 
The difficulty is not so much in solving the problem 
as in stating it clearly, and if there is any aspect of 
mathematics that needs development in schools and 
colleges more than another, it is the ability to see 
precisely what is wanted, to know what is aimed 
at, and the road by which it is to be attained. 





Whether that is taught by a study of the higher 
mathematics or not we leave professors to say. 
But what “ quasi-scientific journals”’ mean when 
they say that too much weight is laid upon mathe- 
matical knowledge by teachers is that the machinery 
and apparatus of the higher mathematics are not 
required in the ordinary affairs of engineers, and 
that a sound knowledge of precedent, a sound know- 
ledge of physical facts, is much better worth acquir- 
ing than an intimate acquaintance with the abstruse 
properties of conic sections. 

Need we, in conclusion, remind the mathemati- 
cally minded that the problems of practical engi- 
neering are as open to them as they are to the rest 
of the world. They know as much about the steam 
engine, the gas engine, the dynamo and motor, 
the machine tool, the screw propeller and flying 
machine, as the rest of the world knows. Can 
we then doubt that if revolutions are possible in 
the construction of such things by the application 
of advanced mathematics, that such advances would 
have been made long ago? Mathematics must 
prove their pre-eminence by works before engineers 
will be disposed to concede to them the position 
which has been gained and is still held by the step- 
by-step progress of the practical man who looks 
upon mathematics as a handmaid and not as a 
goddess, and who, recognising the necessity of 
making something, goes along step by step, blunder- 
ing, if you will, but getting gradually to his goal. 
Without mathematics engineering could scarcely 
continue, and no advances would be made; but look 
where we will, we see the truth of the fact that in 
all save a very few cases the progress of invention 
is due to men who have attacked their problems by 
the experimental method, and this in spite of the 
fact that there was a fair field for both parties. 
That Sir J. J. Thomson is himself not blind to this 
fact is proved by the following passage in his 
address: ‘“How great is the supply (of heat) the sun 
lavishes upon us,” he says, ‘becomes clear when we 
consider that the heat received by the earth under 
a high sun and clear sky is equivalent, according to 
the measurements of Langley, to about 7000 horse- 
power per acre. Though our engineers have not 
yet discovered how to utilise this enormous supply 
of power, they will, I have not the slightest doubt, 
ultimately succeed in doing so.” We are content 
to leave the subject at that; the mathematician 
shows us where the power lies, the engineer 
abstracts it. 


The Strength of Rolled Beams, 


It is a popular fiction that we have nothing to 
learn concerning that type of rolled beams and gir- 
ders which is largely employed in buildings, small 
bridges, and structures of secondary importance. 
They are freely bought like bricks or lime or boards, 
without question, save as to price, and loaded with- 
out much care as to their fitness for the work they 
have to do. So long as their general dimensions 
appear to be suitable, nothing more isasked. They 
are simply marketable commodities, and the user 
depends on the reputation of the makers for their 
quality. Now and again, however, tests are made, 
and the results are not infrequently anything but 
reassuring. The rolling of a fairly heavy double- 
flanged beam is by no means a simple matter, 
because of the various “draughts” put on the 
metal in going through the rolls. The edges of the 
flanges do not run as fast as the central portions, 
and they must either be dragged through the 
grooves, or else the central portions must be com- 
pressed. The roots of the flanges—that is to say, 
the places where the central web joins the flanges— 
tend to be unsound, and initial stresses are no 
doubt set up which may ultimately do harm. 

To overcome difficulties like these the Bethlehem 
Steel Company, of Pennsylvania, bas been turning 
out I beams with the Grey universal beam mill, 
for which it is claimed that “in the Grey mill the 
flanges and web of the beam are formed by the 
simultaneous operation of independent horizontal 
and vertical rolls, thus admitting of the effective 
rolling of the metal in the flanges as well as the 
web. This renders it possible to produce wider 
flanges than by beam mills of the ordinary type, in 
which the linear speed of rolling at different points 
of the beam varies inversely with the distance from 
the centre of the roll, resulting in a dragging action 
upon the flange metal, which becomes emphasised 
with increasing flange width.” It is further claimed 
that in beams of “standard”’ section the webs are 
too thick for economy, but that they cannot be 
made thinner in the ordinary mill. This does not 
include all the points in favour of the product of 
the Grey mill, but it is unnecessary to specify them 
particularly, because they do not appear to possess 





the advantages claimed for them. Mr. Marburg, 
professor of civil engineering in the University of 
Pennsylvania, has carried out a laboratory inquiry 
intended to settle the comparative values of the 
Grey beams and the standard beams. The resultg 
were unexpected. It is asserted for the Grey 
beams (1) that the material in the flanges receives 
more work in rolling, and is, therefore, of better 
quality ; (2) that the material throughout the sec- 
tion is more nearly uniform in quality ; (3) that the 
beams are comparatively free from internal stresses, 
The tests are far from establishing the validity of 
these claims. For thesake of comparison, standard 
section beams were tested at the same time, 
and it was found that these also did not come 
up to the nominal excellence attributed to 
them. The Hnyineering News is not unnaturally 
disconcerted, seeing how largely I beams are 
used in the construction of “skyscrapers.” Our 
contemporary says :— No doubt most of us have 
always had a silent conviction that an I beam would 
develop practically the full strength of its material, 
?.e., would not fail until its extreme fibres were 
stressed approximately as high as the ultimate 
strength of the steel composing the beam. In this 
connection we have been inclined to think vaguely 
of something like 55,000 lb. to 62,000 lb. per square 
inch, and to credit our beams, when stressed to a 
16,000 lb. fibre stress, with a safety factor of 34 to 
4. When we see from Professor Marburg’s tests, 
however, that 15in. I beams averaged only 42,600 lb. 
per square inch in ultimate strength, while 24in. 
I beams showed only 34,000 lb. per square inch, 
our tacit assumptions seem gravely over-optimistic, 
and our safety factor drops to a figure between 2 .() 
and 2.7!’’ Why are these beams so defective ? 
Let us see what Professor Marburg has to say on 
the subject. 

It will be remembered that his experiments were 
mainly intended to settle whether the wide-flanged 
thin-webbed Grey beam was or was not better 
than the normal or standard beam made by the 
Bethlehem Company. A curious fact demonstrated 
by the inquiry is that while the elastic limit of 
the standard beam is very constant at about 
20,000 lb. per inch for all sections, that of the Grey 
beams fall off very rapidly, being only 10,800 lb. for 
girders 30in. deep. The method of failure is instruc- 
tive. The 15in. Grey girder gave way by the twist- 
ing of the web, while the standard failed by the 
lateral deflection of the top flange. This was the 
case with all depths and sizes. In the standard 
beam the initial cause of failure appeared to be the 
lateral weakness of the top flange in compression. 
While the flange gave way near the centre of the 
length of the girder, the vertical position of the 
web near the ends was well maintained. The 
failure of the Grey beam was, on tlie contrary, 
generally speaking, marked by a sudden and con- 
siderable twisting of the web, usually in opposite 
directions at opposite ends, the beam, as a whole, 
assuming the shape of a very flat letter S. Taking 
generally the breaking stress of the beams tested, we 
find that, according to Professor Marburg, the use of a 
working stress of 16,000 lb, or 7.14 tons, as usually 
recommended for buildings, is indefensible. In his 
judgment, further inquiry is imperatively demanded. 
His investigations showed that very considerable 
differences in quality exist in the same section of 


the beam, depending on the locality. Thus, to cite. 


two or three examples, specimens cut from the web 
of Grey beams had an elastic limit of 36,800 lb. and 
a yield point of 42,500 1b. per square inch, while 
the root of the flange gave 16,300 lb. and 34,400 lb. 
only. In all the girders tested there were dis- 
crepancies of this kind. Nothing was done in the 
way of reheating to get rid of initial stresses. The 
low elastic limit of the metal near the roots of the 
flanges is very peculiar. Its cause has yet to be 
ascertained. 

So far as can be seen, the Grey theory of rolling 
is unsound, rather better results being got with the 
standard mill. It must not be forgotten that the 
number of tests made was small, but the girders may 
be regarded as quite representative. There have 
been some serious accidents in the United States, 
tall buildings collapsing in whole or in part. 
Possibly an exaggerated estimate of the strength of 
beams may have been a contributing cause. We 
do not suppose the inquiry will cease at this point. 
No doubt the Pennsylvania Steel Company will fall 
in with Professor Marburg’s suggestion that an 
extended inquiry should be carried out to throw more 
light on :—The low elastic limit of the metal near 
the root of the flange; its cause and prevention. 
The low elastic limits in bending for the deeper 
beams ; their cause and prevention, unless it can be 
proved conclusively that the values obtained in the 
present series are abnormal. The effect, both 
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on the elastic limit in bending and modulus of 
rupture, of variations in the supports and lateral 
restraint at the ends and intermediate points. 
Extended tests should be carried out to settle the 
crippling strength of thin webs. An experimental 
inquiry is desirable relative to the existence and 
magnitude of internal stresses, and how these.are 
atlected by different methods of rolling, finishing- 
temperature, «&c. 

It is a long time since anything like a complete 
inquiry into the strength of rolled steel beams has 
been carried out in this country. A reference to 
text-books will show that investigation has been 
mainly confined to iron beams. Various individual 
and special tests have been and are being made, no 
doubt; but these are very far from covering the 
whole ground. They have been for the most part 
made with ship’s beams, bulb, and angle steels. It 
goes without saying that British standard sections 
are the result of experiments, and yet it is possible 
that these experiments may not be in any way con- 
clusive. It is not, we think, quite fair to take it for 
granted that the girders turned out by the Bethle- 
hem mills are strictly exceptional. = 


The Stream Line Theory and Collisions at Sea. 


THERE would at first appear to be very little 
connection, if any, between streamlinesand collisions, 
but a curious and exceptional paper is in front 
of us, which shows that under certain conditions 
the nature of the reactions on moving vessels in 
close proximity may make it much more difficult to 
avoid a collision than one would suppose. The 
paper is called “Some Model Experiments on 
Suction of Vessels,’’ and its author is Naval Con- 
structor D. W. Taylor of the United States Navy, 
who is well known for his work in connection with 
the resistance of ships and researches in the screw 
propeller problem. 

The paper gives the result of.some investigations 
made at the experimental tank on the mutual re- 
actions on models of vessels moving side by side at 
different distances apart and when passing one 
another, and as it is a subject which has hitherto 
received little attention, the paper is of considerable 
interest. The models were all 20ft. in length, and 
from the other dimensions given would appear to be 
of battleship proportions. The speed at which they 
were timed was from 2 to3 knots, and the corre- 
sponding speed for a vessel 490ft. in length would 
therefore be 9{ to 144 knots. The models had a 
displacement ‘“‘in fresh water’’—but why drag in 
the fresh water ?—of 3000 lb., so that the displace- 
ment of the full-sized ship of the above length 
would be about 19,000 tons. In the general result 
it was found that the mutual action between the 
models varied with the speed, as the resistance of 
the models and the forces measured are indicated on 
the diagrams in terms of the resistance. The forces 
were measured at points near the bow and stern, 
and it is stated that the results cannot be regarded 
as highly accurate, owing to the difficulty in towing 
the models exactly straight, but they show the 
general tendency very clearly. When towed 
abreast about one-fifth the length of the models 
apart, representing about 33 yards in our full-sized 
ship, there is an attraction between the two vary- 
ing from 1°2 times the resistance at the bow to 
2°2 times at the stern. As one would suppose, this 
attraction reduces rapidly as the distance between 
the vessels is increased. At one quarter the length 
apart, say 40 yards, for the full sized ship, the 
attraction diminishes to two-thirds the resistance 
at the bow to a force equal to the resistance at the 
stern, and so on, until when the distance has 
increased to half the length of the vessel or more, 
the suction has almost entirely disappeared. When 
one vessel is overtaking another there is a change 
in the direction and magnitude of the forces, begin- 
ning with a repulsion which is greater at the stern 
than at the bow of the overtaking vessel. When 
the bow of the overtaking vessel is abreast of the 
overtaken, the force at the bow changes to one of 
attraction, but the repulsion at the stern has in- 
creased in magnitude. From this point onward the 
attraction at the bow increases rapidly, while the 
repulsion at the stern diminishes rapidly, and 
eventually changes again, so that both forces at bow 
and stern become attractive. This continues until 
the vessels are abreast, after which the forces 
undergo change3 in reverse order as the overtaking 
vessel passes the overtaken. It is pointed out that 
the existence of these forces makes the avoidance of 
collisions difficult after certain positions have been 
reached. There is a strong course acting on the 
overtaking ship tending to swing its bow in towards 
the overtaken ship which it would be probably 
Impossible to counteract entirely by putting the 





helms over, and it is also pointed out that the 
magnitude of the forces would also be greater in 
shallow water, such as in the fairway of a river, 
where these conditions are of practical importance 
owing to the nearness with which it is often neces- 
sary for vessels to pass one another. The general 
results could have been predicted from the applica- 
tion of the stream line theory, although it would not 
be possible to evaluate the magnitude of the forces. 
We know that if the particles in a stream line are 
diverted, there is no resultant pressure so long as the 
particles return to their original direction with their 
original velocity, for in that case there is no perma- 
nent change of momentum. In the case of two 
vessels close together abreast, the momentum of the 
water flowing between them is reduced to a greater 
extent than that of the water flowing outside them, 
and the result is a pressure on each tending to force 
them together. Everybody has probably seen this 
phenomena exemplified in the tendency of boats to 
drift together in a tideway. The case of vessels 
approaching one another in parallel lines is more 
complex, but the direction of the resilient forces 
can be seen by drawing the stream lines round 
the two vessels. The magnitude of the forces 
appears greater than one would suppose to be the 
case, and as the figures given in the paper make no 
great claim to accuracy, the subject may well 
receive further experimental investigation. 

The practical application of the results may not 
be great. No seaman wants to pass another vessel 
within a distance less than half the length of his 
ship if he can possibly avoid it, neither does he 
require to be told that in a narrow channel in close 
proximity to other vessels, reduced speed is essential 
to safety. On the other hand, if the magnitude of 
the forces are as great as found in these experiments, 
some light may be thrown on such cases as the 
Gladiator and St. Paul collision, for the conclusion 
to be drawn from the results given in Naval Con- 
structor Taylor's paper is that once a certain 
relative position between two vessels has been 
reached, it is impossible to avoid a collision unless 
the way on both vessels is instantly checked. 


Iron Trade Revival. 


THE iron trade is reviving. Of that there is no 
doubt. News of the change comes from all parts 
of the country. And, better than all, the account 
of quickened buying from one districtis simultaneous 
with equally satisfactory reports from competing 
areas. Look where one may, the market informa- 
tion is the same. To say that the intelligence is 
gratifying is to express only a fraction of the fact. 
Under any circumstances, prosperity, if only at the 
start, must bea pleasing substitute for bad trade; 
but the present revival is doubly welcome because 
so long delayed. Commencing in the iron 
manufacturing States of the great Republic across 
the Atlantic, where the depression had been unre- 
lieved since the panic, now nearly two years ago, 
it had been a surprise to iron producers in this 
country that the revival had not earlier affected the 
works and furnaces, and attention had been strained 
to catch the first reliable indications of the 
improvement having reached the Scotch and 
English iron districts in sufficient volume to 
warrant sensible recognition. It is in the raw 
iron trade that, so far, the revival is most pronounced, 
and, happily, each week is adding to the number of 
those exchanges where a better state of things is 
appearing. The Midland market has been the last to 
be touched, but the reports of the pig iron situation 
emanating from that part of the kingdom just now 
are all that could be desired. In common with the 
West of Scotland and the North of England, prices 
in the Midlands are steadily moving up, and the 
hesitancy of masters to book forward as far as 
buyers would like is speaking evidence of the belief 
which producers entertain that the improvement 
will continue. This week news comes of the first 
kindlings of the revival in the manufactured iron 
industry. The Scotch malleable iron makers have 
put on 7s. 6d. a ton on all sections of bars, and the 
influence of the advance is bound to be felt in the 
other iron-making districts. Cleveland should be 
the first to benefit, and probably will be, and next 
Lancashire and Staffordshire. 








PRUSSIAN RAILWAY ELECTRIFICATION. 


AFTER much procrastination, the Prussian Railway Ad- 
ministration has at last decided to take the first decisive 
step towards the electrification of the main Prussian rail- 
way lines, and the 2,000,000 marks required for the equip- 
ment of the first trial section were sanctioned by the 
Prussian Chamber of Deputies last month. The section 








on which the first trials are to be made,is 30 kiloms. long, 
and extends from Bitterfeld to Dessau.’ The service is to 
be so arranged that the steam locomotives which draw 
the trains over the main lines to Bitterfeld and Dessau 
are to be changed at these stations for electric locomo- 
tives, this form of traction alone being employed to work 
the trains over the trial section. If the experiment proves 
a success, the électrification of the main lines extending 
between Leipzig, Bitterfeld, Magdeburg, and of the branch 
line from Bitterfeld to Halle will probably soon after be 
proceeded with. 

There are several reasons for saying that the section for 
these first trials has been most happily chosen. The 
first is, because other parallel lines exist over which the 
traffic intended for the electrical line could be diverted in 
the case of a temporary breakdown on the latter. 
Secondly, the line is in the interior of the country, which 
precludes any possibility of the military authorities rais- 
ing any objections to it from strategical reasons. Thirdly, 
the line chosen is a section of a main line running to 
Berlin, so that the electrification could be easily extended 
right up to the capital. Fourthly, there are large brown 
coal deposits near Bitterfeld which will provide cheap 
fuel for the power station. 

In the elaboration of the entire scheme, the experience 
gained by the working of the Hamburg electric railway 
has been turned to account. The overhead trolley system 
and the power-house have been so projected as to allow 
of the electrification scheme being readily extended, and 
hopes are entertained that the 26,000,000 marks which 
would be required for the whole extension will eventually 
be sanctioned by the Chamber of Deputies. At a meeting 
which was held in the Prussian Ministry of Public Works, 
and attended by Privy Councillor Wittfeld and a number 
of distinguished engineers, the principal points in con- 
nection with the proposed electric line were fixed. It 
was decided that although a frequency of 25 periods is 
being used on the Hamburg city railway, 15 period single- 
phase current should be adopted on the new line, 
because it has been found that electric motors for 15 
periods last longer than motors built for 25 periods. It 
was also urged that in America 25 periods had first been 
tried, and subsequently superseded by 15, this lower fre- 
quency having beenintroduced there by the Westinghouse 
Company. An objection raised against the application of 15 
periods was that this lower frequency entailed a considerably 
higher expenditure for the central power station. But it 
was shown, on the other hand, that the losses in traus- 
mission were lower with 15 periods than with 25. The 
tension at which the current is to be transmitted is to be 
60,000 volts, and it is thought probable that this tension 
will be used on all the main lines converted in the future. 

As has been mentioned above, the present section is 
about 30 kiloms. long, and the current will be trans- . 
mitted to the locomotives through overhead trolley wires. 
The initial equipment of the power station will consist 
of a steam turbo-generator, capable of developing 3000 
kilowatts, power factor 0.8, 3000 volts, 15 periods, single 
phase. The turbine will, in accordance with the generai 
practice in vogue in Germany, be of the horizontal type. 
Two transformers will. be installed which will step up 
from 3000 to 60,000 volts. The transformers will be 
cooled by oil, which will itself be kept cool by means of 
water passed through spirally woand pipes immersed 
in it. It has been found by experience in Hamburg that 
extremely severe short circuits occur on electric railways, 
and for this reason special care will be taken to construct 
all parts of the switchboards, that will have to withstand 
the effects of these short circuits, as substantially as 
possible. This refers particularly to the oil switches, and 
it will be interesting to observe how the various firms 
will solve the oil switch question. 

Since it will be necessary to reconcile the speed of revo- 
lution resulting from the given periodicity with the speed 
at which a favourable steam consumption by the turbine 
is obtainable, it is to be expected that a two-pole turbo- 
generator will be decided upon, and that the revolutions 
per minute will be 900. To develop the necessary power 
at this speed the generating set will have to be made 
heavy, and will in consequence be expensive. The steam 
turbine will be designed for a pressure of admission of 
13 atmospheres, in accordance with the general practice 
in Germany. The exhaust steam will be condensed in 
surface condensers. 

In the specifications recently sent to the various firms 
which were asked to prepare tenders itis required that 
the condenser pumps shall be driven by a separate steam 
turbine. For several months now this method of driving 
condenser pumps has been gaining favour—more in Ger- 
many, perhaps, than anywhere else. Compared with the 
electrical driving of condenser pumps, it is claimed to have 
the advantage of being more reliable, for with electrically- 
driven condenser pumps it has happened that, through 
heavy short circuits, these pumps have been brought to 
a standstill, and this has resulted in the stoppage of the 
whole generating set. Such contingencies need, of 
course, not be feared with steam-driven pumps. The 
cooling water for the condensers and the additional 
boiler feed-water will be drawn by the condenser pumps 
direct from the river Mulde. The boilers will be erected 
in a separate building adjoining the engine-house, and 
will have to be specially arranged for the burning of 
brown coal fuel. The boilers generally used for brown 
coal fuel in Germany have pipes which slope more steeply 
than in ordinary boilers. For electric power stations 
water-tube boilers only are used, and these will pre- 
sumably be employed in the present case. Endeavours 
have been made in Germany lately to introduce a new type 
of boiler known as the “ Garbe” boiler. The results deduced 
from practical experience of these boilers are not yet 
sufficient to enable a sound opinion of their merits to 
be formed; but it is stated that the experience gained 
with them in small power stations has so far been satis- 
factory. The space taken up by these new boilers is 
small, although this advantage is somewhat offset by their 
requiring a higher boiler-house than ordinary land boilers. 
Superheaters are to be provided, and economisers will 
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also be installed. In view of the large quantities of | The sides of the tunnel below the level of the hatchways over 


brown coal required for a power station of such magni- | the belts are open for free access to the belts and carriers at | 
tube, hand firing will, of course, not be entertained, but | all times. Over these conveyor belts are placed strong iron | 


mechanical stokers will be employed. The coal will be | guide plates extending the full length of the hold and partially 
brought direct from the mine to the power station in rail- | covering the belts, leaving a 24in. hatch over a 36in. belt. 





Fig. i—VIEW.“SHOWING OPENING OVER CONVEYOR 


way trucks, and will be conveyed automatically to a bunker | This space is covered in the holds by cross-laid hatch covers, 

arranged above the boiler, whence it will fall through | 9in. in length and 3in. thickness, which support the cargo 

tubular chutes on to the grates. | and leave the conveyors free to work without carrying the 
It is hoped in engineering circles in Germany that the | load. At the after end of the hold a portion of the hatch, 

new trial plant described above will turn out a success, 

in order that the other railway lines, which would ther | 
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| guide shoots in the stern of the vessel. These carry the 
load on to return belts, which are extended forward on both 
sides on the deck. Ina simple form these conveyors would 
terminate at the fore end of the machinery space, or poop 
| front, and the load would be delivered into side shoots which 





Fig. 2—VERTICAL SLIDE DOORS IN THE HOLDS 


telescope and are adjustable for loading barges on either side 
of the vessel, the shoots being suspended from derricks or 
other suitable means. In cases where the discharge is re- 
quired at a higher level than is attained at the poop front and 





be converted, may provide more work and better times 
for the electrical industry, which has been suffering 
severely from the effects of the present depression. 








A NEW TYPE OF SELF-DISCHARGING 
COALING VESSEL. 


A NEW system of belt conveyor discharge has recently been 
patented by William Doxford and Sons, Limited, and | 
adopted in a new vessel—the steamship Pallion—which they | 
have recently built at the Pallion Shipyard, Sunderland, to | 
the order of the Dunrobin Shipping Company, Limited, of | 
Newcastle-upon-Tyne. This vessel has a length between | 
perpendiculars of 270ft.; a breadth, moulded, of 44ft. 6in.; | 
and a depth, moulded, of 23ft. 6in. She is a single deck 
self-trimming steamer, with large hatches and subdivisions | 
in the hold, and she has a carrying capacity of 3100 tons | 
on @ 17ft. 10in. draught. - The machinery, comprising | 
triple-expansion engines, 2lin., 35in., and 59in. diameter by | 
39in. stroke, and multitubular boilers of 1801b. pressure, is | 
placed aft. The cabin accommodation is fitted in the bridge, | 
and the crew space in the forecastle, whilst the navigation | 
accommodation -is ‘about amidships, The after hatchways | 
are extended by+trunks to the poop deck level, and have | 
been so arranged: as to give the vessel a proper trim when 
loaded with full~bunkers, and the usual high coamings are 
fitted on the poop deck and on the main deck forward. 
The bottom ‘of the vessel is constructed on the cellular | over which the 9in. hatch cover is omitted, is covered by a 
system for a portion-of the breadth, and the inner bottom is | horizontal iron slide door, operated by a ratchet in the tunnel. 
raised and sloped upwards in the wings and built into the sides | On the foreside of the bulkhead is constructed an access 
of the vessel, forming a suitable incline for gravitating the | chamber in free communication with the tunnel, which is of 
cargo.‘te- the conveyors, and also giving the vessel the ' such a form as partially to protect the slide door from the 
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Fig. 4—LONGITUDINAL SECTION AND PLAN OF THE PALLION 


advantage of being about half-loaded when in ballast | cargo when loading, and in the floor of this projection of the 
and bunkers. In the centre line is constructed a slope top | chamber is fitted a flap hatch to give access to the hold from 
fore peak throughout the hold, and between this tunneland the | the tunnel. At the after end of the cargo space the con- 
tunnel—Figs. 4 and 5—extending from the engine space to the | veyors rise from the horizontal and pass upwards in iron 
raised portions of the double bottom are placed the conveyor | chambers through the machinery space, and thence into the | 
belts, of the Robins pattern, one on either side of the vessel. conveyor-driving engine-room, and discharge the load into 











Fig. 3-SIMULTANEOUS DISCHARGE OF COAL INTO TRUCK AND LIGHTER 


a large range of elevation is necessary, as, for instance, for 
delivery on high quays into trucks and into barges alongside, 
the conveyors are carried forward and hinged at the poop 
front, and the delivery end is suspended by suitable tackle 
from twin masts or framework, and is raised or lowered 
according to circumstances, delivering the load into telescopic 
shoots suspended therefrom. When the delivery is into trucks, 
the ‘‘ offside ’’ belt delivers amidships into a cross conveyor 
suspended on the masts, which carries the load to the shore 
side and delivers by shoots into the trucks. A development 
of this principle has, however, been applied to the steamship 
Pallion, as, in order to obviate the use of delivery shoots, 











Fig. 5-CROSS SECTION=OF THE PALLION 


which result in considerable damage, the terminal conveyors 
are carried in swivel booms, which are raised or lowered and 
swung overboard to the points of delivery, thus permitting of 
the cargo being conveyed direct to the truck or barge without 
shoots. These booms may also be swung across to the reverse 
side of the vessel, so that both booms can deliver simul- 
taneously into trucks or warehouse—Figs. 3 and 4. Another 
important feature of this discharging arrangement lies in the 
method of delivering the cargo on to the belts from the hold, 
and enabling the operator to have full control and free access 
at all times to the conveyors and to the face of the cargo. He 
may thus superintend and direct the continuous flow, and be 
in a position promptly to correct any tendency of the cargo 
to bridge or to choke the aperture leading to the belt, which 
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THE SELF-DISCHARGING COALING VESSEL PALLION 


WILLIAM DOXFORD AND SONS, LIMITED, SUNDERLAND, BUILDERS 





being the smallest space the load has to pass through, ensures 
a continuous and uninterrupted delivery. 

For unloading a coal cargo the following is the modus 
operandi :—Presumably the holds are full and the cargo 
lying solid, except under the overhang of the chamber on the 


bulkhead over the slide door, at which point the space is | 


naturally only partially filled. The slide door in the covers 
over the conveyors, Fig. 1, is drawn back by the operator in the 
tunnel, and the loose coal over it immediately travels on to 
the conveyors, which may or may not have been started. If 
running, then the flow continues ; if standing, no difficulty 
arises because the conveyor is only filled at that point, and 
the aperture becomes blocked and only clears and flows when 
the belt is started. Then, if no ‘‘ bridging’’ occurs, the 
after part of the hold is rapidly emptied on to the conveyor 
which is carrying it on deck and into the receiving trucks or 
barges. If, however, any “‘ bridging’’ is threatened, the 
operator in the tunnel ascends to the chamber, and has free 
access over the aperture to correct any block. If bridging 
occurs higher in the hold, then he breaks it by means of a 
pinch bar through prick-holes in the chamber sides. When 
the after end of the cargo has run to its natural angle of 
repose, the operator now in the hold merely removes the first 
cover and places it aft of the aperture, allowing another 
portion of cargo to run, he being in a free position to maintain 
the run and correct any tendency to bridging and to abnormal 
rushes. If such do occur and incline to block the aperture, 
he again corrects this, and, having run so much more, he 
removes the next segment of cover, and so on, gradually 
transferring the aperture from the after end to the fore end 
of the hold. The wing tanks and central tunnel—Figs. 2 and 
5—being sloped, the cargo gravitates to the aperture, and the 
finals are manipulated by the operator, one man being on 
each side of the hold. 

An important feature is the inclined shoot, over which all 
the cargo passes on to the belt. This shoot is carried on 
travellers on the guide plate sides, and is moved by the 
operator in the hold forward from stop to stop to correspond 
with the movement of the aperture, thus allowing two men 
to manipulate a whole cargo at the rate of 500 tons per hour. 


The conveyor-driving engines are of the compound surface- | 


condensing type, worked from the main boilers, and are 
under the direct control of the engineer of the vessel, who 
has at all times free access to all the gear for oiling, over- 
hauling, or adjustments. The driving engines are connected 
to the conveyors, so that either can be run independently or 
simultaneously, the power arranged being sufficient to deal 
with a full load on both belts delivering at the rate of 500 
tons per hour. Accordingly, it is estimated that in regular 
working the steamship Pallion will be unloaded in six hours, 
or, allowing for stoppages in moving barges, &c., seven to 
eight hours, and this, too, with but one stoker, one engineer, 
two labourers in the hold, and two adjusting the shoots or 
booms into the craft. The gear, being placed quite inde- 
pendent of the cargo, is free to run empty, and all may be 
made ready and _ waiting for a start before the vessel is 
moored and the barges in position. This alone will save 
considerable time as compared with the work of rigging 
derricks, platforms, and the handling of baskets, &c. 

The total cost of discharging the cargo of the Pallion will 


not exceed £12, including the upkeep of the gear ; and it is | 
affirmed that the cost of discharging a similar cargo at, for | 
instance, the port of Hamburg, is about £112, and that in the | 
work no fewer than 110 men are employed for about eleven | 


hours under favourable conditions. The Pallion has 1300 
tons of water ballast carried in her double bottom and wing 
— and the pumps are capable of discharging 300 tons per 

our, 
throughout the tunnel at the various discharge doors, which 
enables the officer on deck to control the supply on either or 
both sides of the vessel. The vessel is fitted with an electric 


installation by the Sunderland Forge and Engineering Com- | 


pany, Limited. She is classed with the British Corporation 
Registry, Glasgow, and was built under the superintendence 
of Mr. G. Milne, of North Shields. 

The advantages claimed by the inventors for this type of 
vessel would appear to be various. Harbour authorities 
will, it is urged, appreciate the accelerated despatch, as 


There is a complete system of signal bells fitted | 


busy ports will be able to deal with a much larger 
import in a given area, and this will form an important 
factor as against the consideration of the probable increase of 
the harbour accommodation and facilities. Barge owners, 
again, will recognise the saving of time, and also the fact 
that the coal is delivered quietly from a reasonable height 
into the barge instead of being dropped in large grab loads as 
is frequently done. Coal merchants and consumers will reap 
an advantage, as there is no great fall, and, consequently, a 
minimum of breakage or loss of weight. 

It should be here noted that the conveyors, whilst passing 


through the poop, are carried over two of Dennison’s auto- | 


matic weigh baulks, each of which give the actual weight of 
cargo delivered. The central tunnel in the hold, being under 
somewhat similar conditions to a mine, is electrically illu- 
minated and fitted with a ventilating fan and upcast ven- 
tilator at the fore end, which is of such size as to form an 
access shaft to and from the deck. The tunnel also has free 
communication with the machinery space by means of a 
watertight door. A steamer such as the Pallion, is inde- 
pendent of shore labour, and so may avoid the frequent delays 
arising from labour troubles. The number of men required 
is so small, and the time occupied so short, that it would be 
a simple matter to agree with the crew of the vessel that they 
receive a fixed extra wage, and the discharge of the cargo 
become part of their ordinary duty. A liberal estimate of 
the cost of discharge, under such conditions, would not reach 
the sum of one penny per ton, and at this cost the cargo is 
also weighed. 








A COMBINED LOCOMOTIVE BOILER AND 
FEED-WATER HEATER. 
THE immense locomotives of the Mallet duplex compound 
system for the Southern Pacific Railway were described 
in THE ENGINEER of May 2ist last, and reference was 
made to the fact that the boiler comprises both a combustion 





boiler check or feed valve. Beyond the feed-water heater 
portion of the boiler is the smoke-box ; this is 8ft. long, and 
contains a superheater consisting of pipe coils against each 
side of the smoke-box shell. 

The steam dome, with connections for outside steam 
pipes, is at the forward end of the barrel proper, about 3tft. 
back from the combustion chamber tube plate. A special 
dome for the safety valves and whistle is placed just forward 
of the fire-box tube plate. The combustion chamber has a 
manhole in the top. 

Owing to the great length of the boiler it is made with a 
separable joint for convenience in making repairs. This, as 
shown, is at the combustion chamber. On the end of each 
section of the shell at this joint is riveted a heavy forged 
ring, the face of one baing concave in V-shape to receive the 
convex V-shaped face of the other ring. This makes an 
annular dovetail. When the sections are put together with 
the ring joint entered and faired up, horizontal bolts are put 
through the rings parallel with the axis of the boiler. 











AMERICAN ENGINEERING NEWS. 


| A waterworks filter plant.—A large number of American 
| cities are treating their water supply by purification pro- 
| cesses, and many others are building plants for this purpose. 
| The city of Evansville, which built waterworks in 1872, is 
| installing a filter plant with a capacity of 12 million gallons 
| per day. The city’s population is about 63,000. The water 
| from the Ohio River is pumped to a channel across the ends 
| of three coagulating basins, and fitted with hydraulically- 
| operated gates for each of these basins. Two of the basins 
| are 60ft. by 90ft., and the third is 30ft. by 90ft., the 
| capacities being 1,000,000 gallons for each of the first and 
| 500,000 gallons for the last. Their combined capacity equals 
five hours’ total filtering capacity, but the basins may be 
operated singly or in combination to give periods of from one 
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LOCOMOTIVE BOILER WITH FEED-WATER HEATER 


chamber and a feed-water heater. We are now enabled to 
give above a longitudinal section of this boiler. 

The boiler has a total length, including fire-box and 
smoke-box, of 50ft. 3in., and it is 7ft. diameter in the barrel. 
The fire-box has a flat crown sheet carried by | -shaped crown 
bars, which are suspended from brackets inside the arched 
shell of the outer fire-box by means of sling stays. The sides 
| of both the inner and outer fire-box are flat and almost 

vertical, There are 27 cross-stays, 1j;in. in diameter; 987 
screw stays, fin. and lin. diameter; 298 Tate flexible lin. 
stay bolts in the side sheets; 95 Tate stay bolts in the back 
head ; and 44 in the throat. The fire-box is 104ft. long and 
| 6}ft. wide, with a sloping back head having a single fire door 
| 18in, by 18in. The engine uses oil fuel. 
The boiler barrel has first a 21ft. length filled with tubes 
| in the usual way, at the end of which is a 4$ft. length form- 
ing a combustion chamber. Beyond this, again, is a length 
of 5}ft., which forms the feed-water heater. This has tubes 
duplicating those of the main part of the barrel in size and 
number. The water is forced continuously into the heater 
by the injectors, and passes out by a pipe leading to the 


to five hours. The coagulants used are lime, iron sulphate, 
and hypochlorite of lime. From the basins the water is 
delivered to any of a set of twelve filters, which are concrete 
tanks, 14ft. by 22ft. At the battom of each filter is a system 
of Zin. pipes with slotted-tube strainers tapped in at 6in. 
intervals. A bed of carefully selected gravel, graded in size, 
is laid so as to cover the strainers, and above this is a 30in. 
bed of filter sand. The water from ihe basins percolates 
downward through the sand and gravel to the strainers, and 
enters the pipe system, from which it is led to a clear-water 
basin having a capacity of 2,000,000 gallons. The rate of 
filtration of each filter is regulated by means of a controller 
fitted to the outlet. The filters are washed by an upward 
current of water or air pumped into the pipe system, the wash 
water overflowing into a conduit fitted with sand catchers. 
A building contains the pumping equipment, air compressors, 
machinery for mixing the chemical solutions, and a labora- 
tory for making daily tests and analyses of the raw and 
treated water. Wis 
Land reclamation for park purposes.—The filling-in of 
low or submerged lands for park purposes is being 
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CHAIN-BELTS DRIVING PUMPS 





At Chicago a large 
hydraulic dredger is used to pump saud and clay into an 


carried out in some American cities. 


area of submerged land enclosed by a masonry wall. At 
Omaha the Park Commission has recently purchased a 
hydraulic dredger for pumping sand from the Missouri River 
in order to reclaim a large area of lowlands. This work will 
continue for about five years. The dredger is designed to 
make a cut 100ft. wide and 24ft. deep, and has a capacity 
of 250 cubic yards per hour. The hull is 7Oft. by 25ft., and 
7ft. deep, built of Oregon fir. A 12in. centrifugal dredging 
pump, 74ft. diameter, directly connected to a marine engine 
having cylinders 14in. by 14in. and 22in. by 14in., is used. 
This engine is designed to run at 250 revolutions. Steam is 
supplied by a boiler of the semi-marine type, 21ft. long and 
6ft. diameter, built fora working pressure of 125 lb. The 
ladder for the cutter and suction pipe is 30ft. long, built of 
steel, and hinged directly to the hull. Upon the ladder is 
mounted the engine which drives the 4in. cutter shaft by 
heavy cast steel gears. The cutters are of cast steel, 3ft. 
gee’ and 3ft. long, built in sections and easily remov- 
able. 
maintained by an independent jet condenser. The dredger 
is equipped with an electric lighting plant. The discharge 
pipe line is 12in. diameter and 2000ft. long, SOOft, being 
designed for floating. For the floating section the pontoons 
are 112ft. by 5ft., each supported by forty-eight oil barrels. 
The flexible pipe connections are 12in. diameter, 6ft. long, 
specially designed to withstand the abrasive effects of the 
materials dredged. 








A NEW AMERICAN DRIVING BELT. 


A NEW American driving belt for power transmission is a 
belt-chain formed of a combination of steel chain and raw- 
hide belt. The chain transmits the power and eliminates 
trouble due to stretching. The rawhide forms a sheath or 
covering for the chain, furnishing the friction surface and 
giving a noiseless drive. The belt-chain is of V-section, 
running in grooved pulleys, any sufficient number of belts 
being used in each case according to the amount of power 
to be transmitted. The belt-chain runs slack, but gets a 
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The engines are run condensing, the vacuum being | 








PEERLESS V-BELT COMPANY, CHICAGO,” ENGINEERS 





and prevent wear, as the chain is bent in running to and 
from the pulleys, The rawhide is used on account of its 
high coefficient of friction, and its durability when not 
subject to tensile stress. This stress, of course, is all taken 
up by the chain.. The strip of rawhide is of sufficient width 
to bend up against the sides of the chain, thus fitting the 
grooves of the pulley. On top of each double link is a leather 
block, having its sides bevelled to fit within the pulley grooves. 

The links are of machine steel, drop forged and case 
hardened. The holes are drilled and the gudgeons turned 
to a close and true fit. Lubrication is required only at 
intervals of two or three months. This belt-chain is manu- 
factured by the Peerless V-Belt Company, 219, South 
Clinton-street, Chicago. It is made in two sizes, ljin. and 
fin. wide. 

The engravings—Figs. 1 and 2—show pumps driven from 
electric motors by these belt-chains. Fig. 1 shows a vertical 
triple-cylinder pump for boiler feed working against a 
pressure of 190 1b. It is driven by a 35 horse-power electric 
motor, with four belt-chains as the means of transmission. 
The pulleys are spaced 5ft. between centres, and the ratio of 
their diameters is about 1 to 5. The machine shown in 
in Fig. 2 is a horizontal duplex pump for the water supply 
service of an office building, and works against 100 Ib. | 
pressure. It is driven from a 15 horse-power motor, and | 
the pulley centres are about 3ft. apart. This pump was 
originally driven from the motor by gearing, but the 
arrangement caused so much noise and vibration as to lead | 
to complaints from the tenants. The belt-chain drive was | 
then substituted, using three V-belts, and since then there | 
has been no trouble. 

Close spacing of centres is generally necessary in plants | 
of this kind, where a large amount of machinery must be 
installed in the restricted space of a basement. This close | 
spacing was the cause of trouble with pumps in another | 
office building. A pump of the triplex type serves the | 
passenger lifts and works against a pressure of 900 lb. It is | 
driven from a 50 horse-power electric motor. The pulleys of | 
the pump and motor are spaced 11ft. between centres, and | 
the ratio of the pulley diameters is 1 to 10. Two sets of 
pulleys are used, and there were originally two 12in. flat 
belts, each of which was pressed down by an idler pulley 
equivalent to 230 1b. weight in order to give the necessary 
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Fig. 3—-SECTION OF VEE CHAIN BELT 


good friction hold in the pulleys due to the wedcing 
— in the grooves, for which an angle of 28 deg. is 
used. 

The construction of the chain-belt is shown in the draw- 
ing, Fig. 3. Each alternate link of the chain is composed 
of a pair of bevel-faced plates having holes drilled in the 
ends, and between them passes a rivet which serves also as a 
separator to prevent binding. The other connecting links 
are single plates having gudgeons at each end to fit into the 
holes in the side plates. A strip of flexible rawhide is 
secured to the bottom of the chain by the rivets, but the 
rivets grip it only against projections on the under sides of 
the plates, so that there is sufficient play between the ends 
of the links and the rawhide sheath to give proper flexibility 


contact and friction. In spite of the use of these idlers 
there was so much slipping that a second pump was required, 
working intermittently to maintain the hydraulic pressure. 
Each 12in. belt has been replaced by four belt-chains, the 
pump fly-wheels being grooved, and grooved pulleys fitted to 
the motor shaft. These drive the pump without slipping, | 
so that the pressure is maintained and the auxiliary pump has 
been disconnected. In addition to this, there is a saving of 
about 6 per cent. in electric power consumption. 

The belt-chain has been used extensively for machinery 
driven from electric motors and gas or petrol engines. The 
applications include ventilating fans and blowers, pumps, 
coal conveyors, machine tools, refrigerating machines, air 
compressors, flour mill rollers, &c, 








For the spacing of the driving and driven shafts with the 
belt-chain transmission it is recommended that the distance 
should be equal to the sum of the diameters of the pulleys 
for a ratio of 1 to 2 or 1 to 3 of the pulley diameters, and 
increasing with the ratio to the diameter of the larger 
pulley by four times that of the smaller pulley for a ratio 
of 1to 10. Under these conditions the jin. belt-chain will need 
about 200 linear feet of contact per minute to transmit one 
indicated horse-power on pulleys of 44in. pitch diameter and 
over, while the 1fin. belt-chain will require about 130 linear 
feet per minute for pulleys of 6in. and upwards. Where the 
spacing is shorter than that noted, of course the linear feet 
per horse-power must be increased. The maximum speed 
for the smaller belt-chain is about 3000 revolutions per 
minute, and the maximum travel about 6000ft. per 
minute. For the larger belt the maximum number of 
revolutions is about 2000 per minute and the maximum 
travel is about 4000ft. per minute. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vj our 
correspo ) 





MARINE PROPULSION, 


Si1r,—In a previous letter I have shown that the conditions of 
marine propulsion are in one sense extremely simple—-that, in a 


word, the energy expended or work done is measured in foot- 


pounds by the distance over which the force concerned acts, 
Thus, in the case of a paddle-wheel, the force exerted on the floats 
is precisely equal to the force exerted on the plummer blocks or 
their equivalent, but the force is exerted over a greater distance 
on the wheel than on the ship. The difference is slip, and is a 
dead but unavoidable loss. Not one of your correspondents has 
attempted to controvert the truth of this very obvious propo- 
sition. 

Incidentally, a 12in. gun has been introduced. Sir George 
Greenhill, writing about this gun, gave the average gas pressure 
inside it as 6.25 tons per square inch. The muzzle energy of an 
850 lb. projectile being 53,000 foot-tons, and the length of the bore 
50ft., I showed in my letter that this must be wrong. Then Sir 
George writes to admit that I was right, and gives about 9 tons as 
the correct figure. 

In last Friday’s ENGINEER I find a letter from Mr. Ramsay, who 
first finds fault with me for saying that ‘‘ Our faith in the very 


| foundation of dynamics is shaken,” and then proceeds to shake them, 
| at all events for me, by a column of algebraical fireworks, which 
| result in giving a gas pressure of 24 tons in the 12in. gun, and an 


average pressure of 12 tons, I may say here at once that nothing 


| like 24 tons has ever been recorded in a modern gun, and I do not 


see how Sir G. Greenhill’s figures are to be reconciled with Mr. 
As a matter of plain fact all this algebra is entirely 


Ramsay’s. 
unnecessary. It is like using a steam hammer to break a butter- 
fly. Mr. Ramsay has referred me to one book. May I be per- 


mitted to refer him to another, D. K. Clark’s ‘‘ Rules, Tables and 
Memoranda,” pages 282-3-4, where he will find fourteen very 
simple equations dealing with every possible problem connected 
with force and motion. 

But let us apply ‘the simple principle which I have already 
recalled to the mind of your readers. We have in the case of the 
12in. gun a muzzle velocity sufficient to give 53,000 foot-tons of 
energy to a projectile weighing 850 lb. With this weight we have, 
however, nothing todo. The velocity does not concern us, We 
only want to know what the average driving pressure behind the 
shot must be. ‘That we get at once by dividing 53,000 by the 
distance over which the force moves I do not know what is the 
precise length of the chase of the gun ; that is to say, of that part 
through which the projectile travels. I believe the total length 
of the gun is 51ft. 4in. The cartridge will take up about 8ft., 
leaving, say, 43ft. for the chase, We divide 53,000 by 48, and, 
get in round numbers, 1232 tons as the force which, moving over 
a distance of 43ft., represents 53,000 tons moving over Ift. 
The area of a circle 12in. in diameter is 113 square inches, and 


1282 = 10,9 tons as the average driving pressure, and 21,8 tons 


| as the initial pressure. 


Sir George Greenhill has taken the length of the chase as 50ft. 
: 5300 1060 _ verage 
The figures then stand -_= 1060, and 73 * 9.38 tons averag 
J 
The 


pressure, The initial pressure is double this, or 18.75 tons. 
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uncertain point is the precise length of the chase. It will be seen 
that no formule or anything beyond the simplest arithmetic is 
needed to determine, as far as calculation can, the pressures in the 
un. 

ad | am met, however, by a difficulty. Lieut. Dawson delivered 
the Gustave Canet lecture on ‘‘ The Engineering of Ordnance ” at 
the twenty-fifth anniversary meeting of the Junior Institution of 
Engineers on the 30th of June last, and in it he gives the maxi- 
muw pressure in the bore of the 12in. gun as 18 tons. This figure 
is quite incompatible with a Jength of chase of 48ft. and a muzzle 
energy of 53,000 foot-tons. The explanation is, of course, that Sir 
George Greenhill and Mr. Ramsay are both wrong in assuming the 
initial pressure to be twice the average pressure. ‘T'o assume that 
the average is half the initial is to postulate that there is no pres- 
sure at all in the gun at the muzzle, whereas, in point of fact, 
there is a very high one. I have followed Sir George Greenhill in 
his methods, and have taken the average as half the initial, but I 
think the time has come to call attention to the obvious error 
involved, which has not been discovered by Mr. Ramsay. 

The range of pressures is determined ‘& the rate at which the 
cordite burns, and the maximum is maintained for a considerable 
distance along the chase. Lieut. Dawson says, ‘“‘In the old 
owders almost complete combustion of the explosive took place 
before the projectile had time to move far down the bore of the 
gun. High pressures were therefore set up in the chamber, 
necessitating a massive breech. As the pressure fell off rapidly 
the gun thinned down considerably toward the muzzle, and was 
comparatively short. For smokeless powders the guns are more 
uniform in outline to suit the more uniform distribution of 
pressure, and they are longer to enable the full effects to be 
obtained from the comparatively slow-burning explosive.” All 
this may be beside the mark, but it is just as well that the facts 
should be stated. Mr. Ramsay is again wrong in giving the recoil 
of the gun as 0.3768ft. I do not know acéurately what the recoil 
of the 12in. gun is, but a gun firing a 660 1b. projectile, and 
weighing 47 tons, recoils through a distance of 36in. in a quarter 
of a second with a maximum speed of 22ft. per second ; a hydraulic 
buffer resisting 1ecoil with a force of about 200 tons, The 
explosion lasts 75 ten thousandths of a second, the muzzle velocity 
is 2950ft. per second, and the energy in the projectile 47,000 foot- 
tons. 

It is perhaps advisable to say that Mr. Ramsay has not in any 
way disputed the soundness of my views concerning the action of 
marine propellers, Fuse. 

August 24th, 





Sin,—lIf Sir George Greephill’s ruling stands, that the work of 
action is not equal in all cases to the work of reaction, then it 
follows logically that work can be done without any action taking 
place. As: 


Action = Reaction, 
So Reaction = Action ; 
And Action = Work 


So that Reaction = Work x 
where X represents an amount of work of action which has no 
counterpart in reaction. 

In other words, according to ‘‘T.S.C.,” work varies inversely 

“as the masses, and, according to Newton, velocities generated by 
one force vary inversely as the masses acted on ; then Work = 
Velocity. ‘* T. S.C.” knows what Euclid would say to that. As 
Sir G. Greenhill recommended us to consult ‘‘ Mach’s Mechanics,” 
will you allow me to cite the following from page 198, &c. 

‘‘Perhaps the most important achievement of Newton with 
respect to the principles is the distinct and general formulation of 
the law of the equality of action and reaction, of pressure and 
counter-pressure. . . . . A body that presses or pulls another 
body is, according to Newton, pressed or pulled in exactly the 
same degree by that other body. Pressure and _ counter- 
pressure, force and counter-force, are always equal to each other. 
As the measure of force is defined by Newton to be the quantity 
of motion or momentum (mass x velocity) generated in a unit of 
time, it consequently follows that bodies that act on each other 
communicate to each other in equal intervals of time equal and 
opposite quantities of motion (momenta), or receive contrary 
velocities reciprocally proportional to their masses. . « we 
know that we do not experience any resistance from a body until 
we seek to set it in motion. The more swiftly we endeavour to 
hurl a heavy stone from us the more our body is forced back 
by it.” 

What I maintain about marine propulsion is:—The more swiftly 
we endeavour to hurl a heavy mass of water from the propeller, 
paddle, or ship generally, the more the ship is forced the other 
way (as back is only relative to the other being forward) by 
it. Is Mach’s interpretation of Newton wrong, or is it not 
possible that the prolific Professor Rankine overlooked the logical 
connections between his mathematics! The essence of Rankine’s 
theorems amounts to ‘‘ the pushing aft of a large amount of water 
without moving it.” But, further, Mach:— ‘‘ Pressure and 
counter-pressure go hand in hand. There exist in the 
domain of statics very many instinctive perceptions that involve 
the equality of pressure and counter-pressure. The trivial experi- 
ence that one cannot lift one’s self by pulling on one’s chair is of 
this character.” 

The endeavour, according to ‘‘ Fuse,” of a paddle wheel or 
screw propeller to do 80 per cent. to 90 per cent. of its work on 
the vessel to which it is rigidly attached, save rotation, is surely 
of the same character. Again, Mach, page 275:—‘‘ Two things, 
however, are confounded—the question of the measure of force 
and the question of the constancy of the sums } mv and & m 2, 
The two have iu reality nothing to do with each other. With 
regard to the second question, the later investigations of Newton 
really proved that for free material systems not acted on by 
external forces the Cartesian sum » mv isa constant, and the 
investigations of Huygens showed that also the sum ¥ m7? is a 
constant, provided work performed by forces does not alter it.” 

So far Mach. Now Professor H. Hertz :— 

Paragraph 511: ‘‘When a force acting on a system does a 

certain amount of work, the counterforce exerted by the system 
always does an equal and opposite amount of work.” 
_ Paragraph 683: ‘Proposition: An impulse and its counter- 
impulse are always equal and opposite—i.e., their components 
along every co-ordinate are equal and opposite, whether we con- 
sider these quantities as vector quantities with regard to the one 
system or with regard to the other system. 

‘Every impulse which is exerted by or on a material system 
can be resolved into a series of elementary impulses,” 

Does this require further elucidation? If, when we choose to 
describe the result of any action as ‘‘ work done,” reaction does a 
different amount of work, wherein consists equality of action or 
reaction / 

The difference in work of action and work of reaction can only 
be brought about by calling velocity work. Whereas work is the 
overcoming of, or the offering of resistance. These are, according 
to “T, S.C.” my ‘‘wrong fallacious” premises, upon which no 
tenable theory of marine propulsion can be built. Seeing that with 
my opinions I am now in company with the late Sir W. Anderson, 
Professor H. Hertz, Dr. Aveling, and, as I imagine, that of Mach, 
Clerk Maxwell, and even Newton, I can rest content with 
“'T, S, C.’s” denunciation. Does anyone really seriously object to 
that propeller being called the most efficient which will relative to 
the ship, with given energy, drive the whole ocean back quickest ! 
My statement of greatest amount at greatest velocity back is 
really the same thing. : W. PREIDEL. 

August 23rd. 





AMERICAN TRAIN FERRIES, RAILS, AND PERMANENT WAY. 


SiR,—-In reference to the description of the interesting train- 
ferry steamer Drottning Victoria in ''HE ENGINEER of July 30th, 





it may be of interest to note that while its journey is 65 miles, 
some of the American train ferries crossing Lake Michigan make 
journeys of 60 to 100 miles ; they have to contend also with heavy 
storms and ice in the winter. These particular train-ferry 
steamers have a higher freeboard than the Drottning Victoria, the 
side plating being carried up to the deck which forms the roof 
over the train deck. The large boats, with four lines of rails, are 
340ft. Jong, and carry thirty double-bogie goods wagons, averaging 
35ft. to 40ft. over couplers. The train-ferry steamers crossing 
some of the straits connecting the Great Lakes have a low free- 
board, the side plating extending only to the train deck, as they 
have not to encounter the heavy seas of an open stormy lake. 
One of these boats, with twin screws at each end, has three lines 
of rails, and can carry twenty-four long goods wagons, or twelve 
70ft. passenger carriages. Some details of these American train 
ferries were given in THE ENGINEER of March 23rd and April 6th, 
1906. 

In your leader on the treatment of rail steel—also in THE 
ENGINEER of July 30th—you imply some doubt as to whether 
ingots are cropped in American rail-making practice. This 
cropping is universal, but for some years the engineers of the 
railways have contended that the amount is insufficient. The rail 
makers have to a great extent held aloof from discussion, and have 
contented themselves with their arbitrary power of doing as they 
pleased, the railways—as represented by the officers responsible 
for purchases—having in the main failed to support the demands 
of their own engineers for better rails and better rail specifica- 
tions. 

The question of cropping the ingots has been one of the actively 
fought points in all attempts by American technical societies to 
formulate standard specifications for rails. The so-called 
‘* manufacturers’ specifications,” adopted and followed by the rail 
makers, omit all reference to this, taking the position that the 
railway —orits engineer—needs to know nothing except thechemical 
and physical properties of the finished rail. The specifications of the 
American Railway Association require that ‘‘there shall be 
sheared from the end of the bloom formed from the top of the 
ingot ‘ sufficient’ discard to ensure sound rails.” The specifications 
of the American Railway Engineering and Maintenance of Way 
Association and those of the American Society of Civil Engineers 
say that ‘‘the shearing shall be not less than 25 per cent.,” and 
shall be continued until the steel shows solid. The specifications 
of the American Society for Testing Materials leave the percentage 
blank, to be filled in according to agreement between the railway 
and the manufacturer. The reason for this is that the higher the 
percentage of cropping the greater will be the cost of the rails. 

There has been vigorous discussion as to whether the specifica- 
tions should require “ sufficient ” or a minimum definite percentage 
of cropping, and the weight of opinion appears to be in favour of 
the latter. Whatever specifications are adopted on the part of the 
railway, the great difficulty-has been to ensure their observance 
by the manufacturers. The latter have entrenched themselves in 
the position that the railways have nothing to do with manufacture 
but are simply purchasers, and are, in fact, quite incompetent to 
say how rails should be made. There is no doubt that the manu- 
facturers do know perfectly well how to make good rails, but the 
trouble is that they do not put their knowledge into practice. If 
rails break, it isdue to some remarkable, mysterious, and quite un- 
discoverable cause, or else to the fault of the railway in operating 
heavy locomotives. Ofcourse, some of the “‘ big” railways enforce 
their own specifications to a greater or less extent, but most of 
them get their rails on the ‘‘ take-’em-or-leave-’em ” basis. 

In your leader you refer to the spacing of sleepers as rail 
supports, and reduce this to the reductio ad absurdum of placing 
them too close to permit of proper packing of the ballast. But 
there is too wide a spacing as well too close a spacing, and it should 
not be so wide as to compel the rail to act as a girder supported 
on piers. Itis very generally considered that the clear spacing 
should be not less than 10in., although where three closely-spaced 
sleepers are used under each rail joint, this is sometimes reduced 
to 5in. A few American railways, in districts where sleepers of 
varying width are furnished, specify a minimum number of inches 
of sleeper bearing for the rail, instead of an arbitrary number of 
sleepers. 

For main lines with heavy traffic American railways use sixteen 
to eighteen sleepers per 30ft. rail, or eighteen to twenty sleepers 
for the 33ft. rail now in common use. The usual width is 8in., 
and the thickness 6in., but there is a strong tendency to increase 
the thickness to 7in. in order to give greater rigidity under 
modern luads.. The 7in. thickness is used by many railways. Mr. 
Jacomb-Hood, in his paper for the International Railway Con- 
gress, suggests the advantages of flange rails over bull-head rails 
for heavy permanent way. Leaving this out of the question, and 
assuming the present chair road construction, the use of sleepers 
Sin. wide, 6in. or 7in. deep, and 8ft. long, spaced sixteen or 
eighteen to the rail, and well packed in good ballast, appears to 
offer a promising development in permanent way, and to relieve 
the rails from some excessive stresses to which they should not be 
subjected. 

The rail is only one part of a permanent way structure, and 
should be relieved of its load by its supports. It is in the same 
position as the V’s of a planing machine, serving to carry and 
guide the load, but well supported from beneath by a bed which 
rests upon the foundation. Apologies for the length of this 
letter. 


Chicago. RalLways. 





PROPELLERS IN TUBES, 


Srr,—My letter whick appeared in your issue of June 11th, and 
to which Mr. Wadagaki takes exception, was not suggested by 
that gentleman’s paper read at Liverpool, but by a letter from 
one of your correspondents, in which a proposal was made to put 
turbine propellers in tubes having an area of inlet very much 
smaller than the area of outlet. The letter referred to was 
illustrated by a sketch showing the form of tube proposed, and 
this sketch I reproduced in my letter. 

Such a form could not possibly give good results for the 
reasons I gave. 

With a Venturi tube of the form shown by Mr. Wadagaki in 
his letter in your issue of the 6th inst:, in which the area of 
inlet is slightly larger than the area of outlet and the outside of 
the tube is made conical, we get a different condition of affairs: 

There will be, as he says, an excess pressure on the outside of 
the tube, having a component in the direction of motion of the 
vessel, and such a tube would give a considerable thrust so long 
as it was not itself moving through the water; but I fear that the 
effect of the surface friction where it does so move would be the 
same as in the case of the stepped tube tried by Sir John Thorny- 
croft, in which the friction outweighed the gain in propeller 
thrust. 

Mr. Wadagaki is, however, quite justified in saying that this 
can best be judged by actual experiment. With his remarks on 
‘* cavitation,” however, I cannot agree at all, and he would seem 
to have quite a different conception as to what “cavitation” 
means from that usually accepted. He says, ‘‘thus we have what 
is called ‘cavitation,’ and known as a serious cause of lost work 
with the common type of screw propeller, turned into a veritable 
boon in this system of yropulsion.” 

Now I cannot conceive any circumstances under which “‘ cavi- 
tation” can be anything but destructive to efficiency of propul- 
sion. 

Mr. Wadagaki objects to my statement that the limiting thrust 
per unit of area necessary to avoid “‘ cavitation” would still be 
measured on the area of the propeller itself and not on the area 
of the discharge end of the tube, because, he says, the thrust on 
the propeller itself is not the total thrust in this particular system 
of propulsion, but only about two-thirds of it, and that therefore 
I am not justified in measuring its intensity by the area of the 





propeller alone. Now it must be remembered that with a tube 
shaped in the manner I was criticising, that is, with the largest 
area at the after end, the tube was gee a against the 
propeller and giving a negative thrust. ith a tube of Mr. 
Wadagaki’s form, I have already stated that the thrust shown by 
experiments made with the whole apparatus stationary is likely 
to disappear when the system is in motion; but if we admit that 
some effective thrust will be given by the tube, then undoubtedly 
the thrust to be measured on the propeller is less than the whole 
thrust, but the reduction in hydrostatic head at the neck of the 
tube where the propeller is situated causes ‘‘ cavitation” to 
commence at a lower pressure per square inch of blade surface 
than if the tube were not there, and the result is the same. In 
fact, it is analogons to the case of a propeller working in a tunnel, 
the crown of which rises above the surface of the water. The 
limiting thrust to avoid ‘‘ cavitation” is then reduced in propor- 
tion to the height to which the water is lifted in the tunnel, and, 
similarly, the limiting thrust which can be usefully applied per 
unit of blade surface of a propeller in the neck of a Venturi tube 
is reduced in proportion to the reduction of water pressure there. 

Since writing my last letter I have read the article in your 
contemporary Engineering of April 30th, 1909, on Mr. Wadagaki’s 
Newcastle paper, and I must say I am in complete agreement with 
the writer, who sums up by saying, ‘‘If the increased velocity at 
the neck of the tube could be obtained without reduction of 
hydrostatic head there would be something to be said for the idea 
but even then the energy would have to come from somewhere 
and to be paid for in some way or other. As we have already 
said, the idea is founded on a fallacy, though it is a very persistent 
one.” 

Southampton, August 17th. 5S. W. Barnaby. 





LOCOMOTIVE CRANK AXLES, 


S1r,—In the discussions at the recent meetings of the Institution 
of Mechanical Engineers at Liverpool, Mr. T. Hurry Riches 
suggested that results obtained from marine engines might be 
applied to locomotive work. 

I am permitted to state that the Newburn Steel Works has 
supplied to several railway companies during the last five years a 
considerable number of built-up steel crank axles, some of which 
were designed to suit special requirements. Calculating these 
according to my communication in your issue of June 18th, page 
637, on ‘The Diameter and Length of Bosses,” to the formula (1), 

Dt — & _ 8 . coefficient. 
D t 
Where D = outside diameter of boss ; 

5 = diameter of shaft in journal ; 

¢ = length of boss ; 
the resulting coefficients for these built-up crank axles range from 
4.5, 4.8, 5.5 to 6.3. Since the coefficient 4.2 represents the 
average proportions prevailing among the webs of built-up steel 
marine crank shafts, where the thickness of the web generally is 
= .66 5, the above resulting coefficients for built-up locomotive 
crank axles compare very satisfactorily, considering that the 
thickness of their webs is occasionally as low as .43 6 and .45 4, 
necessitating also an increased percentage of allowance for 
shrinkage. : 

I trust that these figures may be of interest to you, and to 
some who are taking advantage of the special benefit offered by 
built-up locomotive crank axles, 

R. A. LEwIs, 


August 23rd. 
Newburn Steel Works. 








BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—The article published in your last week’s issue on ‘‘Simple 
v. Compound: A Footplate Experience,” is very interesting, but 
somewhat misleading. Your contributor says he has been careful 
to obtain accurate figures, and I do not for one moment doubt 
their accuracy. Howeyer, any educated engineer will agree with 
me when I say that the tests cited by your contributor are by no 
means conclusive. It must be borne in mind that the compound 
had an advantage over the simple — of no less than 40 lb. per 
square inch in steam pressure, besides the advantage of a larger 
fire-box. The value of the trials would have been enhanced if one 
of the newest simple 4-4-0 engines-. 999 class—had been selected. 
These engines, I believe, have boilers similar in all respects to 
those of the compounds. As a practical engineer, however, | 
contend that if locomotive trials are to be of any real value the 
engines to be tested must be on an absolute equality. Boilers 
should be of the same size and type, and worked at the same 
pressure. The engine wheels should be identical both as regards 
disposition and diameter. The cylinders also should be equal in 
number. Mr. Deeley would probably think it not worth while to 
alter one of his existing compounds into a three-cylinder simple 
engine ; but it is interesting to note that Mr. J. G. Robinson has 
so altered one of his 4-4-2 express engines on the Great Central 
Railway, with, I understand, distinctly favourable results, Only 
under the above conditions can any test be considered satisfactory. 

Birmingham, August 2\st. Cuas W, DAUNcEY. 





SAND IN CONCRETE. 


Sir,— With reference to your article in this week's issue of THE 
ENGINEER on the above subject, seventeen or eighteen years ago I 
had occasion to make a number of experiments on the strength of 
concrete beams and arch ribs, the results of which were communi- 
cated to the Institution of Civil Engineers, and were published in 
the ‘‘ Proceedings,” vols. cxiii, and ecxvili. The conclusions I 
then arrived at were :—(1) That a very small admixture of clay had 
a most detrimental effect, as it appeared to prevent the cement 
from adhering to the sand at ail ; (2) that pit sand was inferior to 
sand made by crushing sandstone ; but (3) that the best results 
were obtained from an admixture of crushed sandstone and whin- 
stone dust from the stone breakers, the last providing the greatest 
variety of size of grain, and therefore forming the denser mortar. 
I have in the course of my experience been occasionally unable to 
obtain sand free from dust, and no harm has apparently resulted 
from its use; but it has deen dust of a gritty nature, not clay. 
Where dirt has a distinctly deleterious effect is where it envelops 
the particles of sand in a soapy film. In my opinion dirty sand 
should always be regarded with suspicion, and if circumstances 
render it impossible to wash it, it should certainly not be used 
without being first tested with cement. 

Ealing, August 2\1st. A. FAIRLIE BrucE, M. Inst, CE, 








Sewers at Salt Lake City, states an American con- 
temporary, are flushed by automatic flush tanks which discharge 
280 gals. of water during each cycle of operations. The tanks are 
the Miller-Potter type, and are situated at various points along a 
sewerage system 106 miles in length, which is divided into a 
number of districts. An attendant starts at the beginning of one 
district, and proceeds along the line to its end, turning on the 
water at each of the tanks which he passes. When he has put the 
last tank of the district inte action he returns to the starting point 
and shuts off the water successively in each tank, until he again 
reaches the end of the district. During the interval which 
elapses between the turning on of the water at any point and the 
closing of the valve after the attendant has completed the circuit 
of the district, each flush tank has had time to fill and discharge 
several times. This method is said to be economical, and effective 
maintaining the entire system in a clean and satisfactory con- 
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THE WHITE STAR LINERS OLYMPIC AND 
TITANIC. 


IN the building of a modern liner there are well-defined 
steps in the construction besides the five familiar stages of 
the laying of the keel, framing, plating, launching, and 
completion. These are the terms used to denote the main 
op rations, but in the larger and more complicated struc- 
tures of the present day there are many intermediate stages 
that have an interest of their own, and afford an indication of 
the progress of the work. This, of course, is especially the 
case in such gigantic vessels as the new White Star liners 
Olympic and Titanic, now under construction at Belfast, and 
the reports that have already appeared describing one of these 
intermediate stages—viz., the construction of the cellular 
double bottom—have dealt with a number of interesting 
points regarding the keel, centre-plate (or inner vertical keel), 
floors, and other parts forming this portion of the ship, special 
attention having been directed to the large amount of 
hydraulic riveting and the appliances for carrying out this 
work. 

The double bottom—which in these vessels is more exten- 
sive than usual, being carried round the bilge—as is well 
known, serves several purposes. It provides space for water 
ballast, which, being so far down in the ship, has an 
important influence on the stability, in that the latter can by 
its means be regulated as desired under certain conditions. 
Then, while contributing greatly to the strength of the whole 
structure, it forms an important element of safety in the 
event of the vessel grounding at any time, the ship, in fact, 
having, as the term implies, a double bottom. 

It will be seen from the accompanying reproductions of 
photographs taken on July 30th, little more than six months 
after the laying of the keel, that the tank top plating is now 
well advanced, and that the next important stage is being 
proceeded with—viz., the main framing of the vessel. These 
frames form the ribs of the ship, and it will be observed that 
numbers of the Olympic’s ribs have already been set up near 
the after end. It is expected that the stern frame will be 
placed in position shortly, when the progress of construction 
will be even more apparent than it is now. 








TESTING CONDENSERS FOR LEAKAGES. 
(By a Correspondent.) 

IN view of the fact that the number of condensing plants— 
chiefly surface condensers—yearly installed is rapidly in- 
creasing, also seeing the keen competition that is constantly 
going on between engine builders with regard to water con- 
sumption or pounds of water per B.H.P on the various 
engines, these tests are often carried to the third decimal 
place when speaking of pounds of water per B.H.P. or E.H.P., 
as the case may be. 

If this minute estimation is likely to continue, I think it 
high time we had it more widely known how simple yet very 
reliable tests can be made for leaky condensers. The maker’s 
usual practice is to put a light water pressure first on the 
cooling-surface side and afterwards on the condensed-water 
side, at the same time carefully looking out for any water 
trickling through. 

The station engineer, if doubtful, will run the condensing 
plant for several hours with only the circulating water going 
through the cooling surface, and carefully note if any con- 
densed water is thrown up by the pump. Both of these 
methods for ordinary working conditions may suffice, but for 
a close competitive test they would not be, to my mind, 
sufficiently accurate, because I have known the behaviour of 
leakages to be very different when both waters are going 
through than when only one. My contention is that a 
condenser, like any other machine, should be tested under 
its full-load working conditions, and, so far as I know, there 
is no mechanical means of doing this; it is purely one for 
chemistry, and personally I consider the silver-nitrate test 
for chlorine or chloride to be the most suitable. 

Even in the hands of an amateur it is possible to trace | 


salt in water, although it may be only one part to one | very reliable test for any leakages in a condenser.- To-carry | 








hundred thousand parts. Therefore the leakage, however 
slight, is quickly disclosed by the test mentioned. 

The water frequently used for cooling purposes is that 
generally known as surface water, drawn from rivers, canals, 


| out the test we shall require a standard solution of gilyey 
nitrate, which can be purchased from any qualified chemist 
| or tor those who care to make it themselves, the particulars 
| are as follows :—Dissolve 2.394 grammes of pure re-crystal. 
lised silver nitrate in distilled water and make solution up to 
one litre. We shall also require a solution of potassium 
chromate made by dissolving potassium chromate in distilleq 
water—one part chromate, ten parts by weight of water, 
This potassium chromate solution is used as a colour indi. 
cator. The principle upon which the indicator depends ig, 
that silver combines with chlorine in preference to chromic 
acid, and that accordingly no red chromate of silver jg 
capable of being formed so long as chlorides are in the water, 
but that red chromate of silver instantly forms the moment 
| nitrate of silver is in the slightest excess. Therefore, if we 
take a sample of water known to contain chlorine salts and 
| into this drop, spot by spot, the silver nitrate solution, a 
| white precipitate of chloride of silver will form, and con- 
| tinue to do so, until all the chlorine in the water has been pre- 
| cipitated. But as will be seen upon making the experiment, 
| there is a difficulty in observing the exact point at which the 
| formation of the precipitate ceases; this difficulty is over. 
come by the use of the colour indicator potassium chromate, 
| The details of analysis are as follows:—Measure out 
carefully 50 cubic centimetres of the condensed water, which 
| should then be passed through a filter paper into a clean 
| porcelain dish. To this add about half-a-dozen spots of the 
colour indicator, potassium chromate, at the same time 
stirring with a glass rod, the colour of water then will be 
distinctly yellow ; this being so, the silver nitrate solution, 
| which should be contained in a properly graduated burette, 
| is carefully dropped spot, by spot, into the water, which should 
| be constantly stirred the whole of the time. As will be 
| observed, the first few spots will become red instantly they 
| touch water, and die away to a pale yellow onstirring, that is 
if sodium chlorides are present. The dropping in of silver 
nitrate solution should be continued, also the stirring, until 
| the water becomes permanently red. The very earliest point at 
| which the chromate of silver begins to form, or the redness 
becomes persistent, the addition of silver solution should be 
stopped, and the amount used read off from the graduated 
burette; from this we can ascertain the quantity of salt 
present in the water. One cubic centimetre of silver nitrate 
solution practically corresponds to one grain of salt per 
gallon of water. If, on adding the first one or two spots of 
silver nitrate solution, the condensed water—which had 
previously been coloured by indicator—becomes permanently 
red, it is quite certain that there is little or no salt in water, 
consequently the condenser might be considered quite bottle- 
tight. If, on the other hand, it requires several cubic 
centimetres of silver nitrate solution to bring about a 











8.8. OLYMPIC—VIEW FROM COFFERDAM SHOWING FRAMES, ETC, 


&c., and such is always found to contain—among other 
things—sodium chloride or common salt in variable. quanti- 
ties. This, together with the fact that condensed water 
should never contain sodium salts, enables one to make a 


permanent red colour, then the condenser is certainly 
leaking, to what extent may be judged by the quantity of 
| salt found to be present. 
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THE BRITISH ASSOCIATION : SECTION G— 
ENGINEERING. 


Address by Sir W. H. WHITE, K.C.B., Sc.D., LL.D., F.R.S., 
President of the Section. 


On the present occasion, when the meetings of the British 

Association for the Advancement of Science are held in the heart 
of this great dominion, it is natural that the proceedings of 
Section G (Engineering) should be largely concerned with the 
consideration ot great engineering enterprises by means of which 
the resources of Canada have been and are being developed and 
the needs of its rapidly increasing population met. It will not be 
ina propriate, therefoe, if the Presidential Address is mainly 
devoted to an illustration of the close connection which exists 
between the work of civil engineers and the foundation as well 
as the development of British Colonies and dominions beyond 
he seas, 
: British Colonies and Possessions have started from the sea front 
and have gradually pushed inland. Apart from maritime enter- 
prise, therefore, and the pcssession of shipping, the British 
Empire could never have been created. An old English toast, 
once familiar, but which bas cf late years unfortunately falien into 
comparative desuetude, wished success to ‘“‘Ships, Colonies and 
Commerce.” A great truth lies behind the phrase: these three 
interests are interdependent, and their prosperity means much for 
both the Mother Country and its offspring. Ascolonies have been 
multiplied, their resources developed, and their populations 
increased, over-sea commerce between them and the Mother 
Country bas been enlarged ; greater demands have been made 
upon shipping for the over-:ea \ranspurt of passengers, pri duce 
and manufactures; there has been a growing necessity tor free 
and uninterrupted communication between wildly scat.ered 
portions of the Kmpire, the maintenance of which has depended 
primarily and still depends on the possessi.n of a supreme war 
fleet, under whose protection peaceful operations of the mercantile 
marine can proceed in safety, unchecked by foreign interference, 
but ever ready to meet foreign competition. 

Now that our Colonies have become the homes of new nations it 
is as true as ever that the maintenance of British supremacy at sea 
in both the mercantile marine and the war fleet is essential to 1he 
continued existence and prosperity of the Ewpire. The trackless 
ocezn supplies the cheapest and most convenient means of 
transport and intercommunication ; continuous improvements in 
shipbuilding and marine engineering have abridged distances and 
given to sea passages a regularity and certainty forinerly unknown. 
it is @ literal fact that in ube Briush Empire the ‘‘ seas but join 
the nations they divide.” Every triuinph of engineering draws 
closer the links which bind together its several parts, Greater 
facilities for frequent and rapid interchange of information of 
what is happening 1n ail sections of the Empire, and of knowing 
each other better, should lead, and has ied, tu increased sympathy, 
and a tuiler realisation of common interest in all that effects the 
well-being of the Empire. Within the last few years the events 
of the boer Way have given remarkable proofs of the practical 
interest of the Colonies in Imperial concerns, and their readiness 
to share 1ts buruens, The present year will always be remembered 
as that in which generous offers of assistance from ihe Colonies in 
the task of strengthening the Royal Navy at a cntical period have 
led to a copference whose labours should produce important 
practical results, and make our future secure. Organised co- 
operation between the Mother Country and the Dominions beyond 
the seas in the maintenance cf an Imperial Navy adequa’e for the 
protection cf vita! interests is essential to that securi.y, and at 
jast there is a prospect that this end wil be attained. 

While claiming tor the shipbuilder and marine engineer an 
important place in the creation ad maintenance cf the Empire, it 
is recognised that the work ot other branches of civil eugineering 
vas been equally important. ‘Lhe profession of the civil engineer 
was described in the Chaiter granted to the parent instituvion in 
1828 as ‘‘the art of directing the Great Sources of Power in 
Navure for the use and convenience of man ; as the means of pro- 
duction and of traffic in states both fur internal and external 
trade, as applied in the construction of roads, bridges, aqueducts, 
canals, river navigation, aud docks, for internal intercourse and 
exchange ; and 1n the construction of ports, harbours, woles, 
breakwaters, and lighthouses ; and in the art uf navigation by 
artiticial power for the purposes of commerce ; and in the construc- 
tion and adaptation of machinery, and in the drainage of cities and 
towns.” Since this description was penned there have been great 
and unforeseen developments in many directions, including those re- 
lating toimprovementsin the use of steam, the generation and practi- 
cal applications of electrical power, the manufacture and ex.vended 
employment of steel. The main ideas expressed eighty years ago, 
however, still remain applicable to the beneficent work of the civil 
engineer, His skill ana enterprise, backed by adequate financial 
provision, are continuously being applied to improve and extend 
means of production, internal and external means of communica- 
tion, inland and over-sea navigation, the use of mechanical 
power and appliances, the acceleration and cheapening of trans- 
port, the development and utilisation of natural resources, and 
the direction of the sources of power in Nature for the use and 
convenience of man. One of the chief fields uf engineering 
operations at the present time is to be found in the Dominion cf 
Canada, whose governing authorities have appreciated the fact 
that bold enterprise aud generous financial provision for the 
execution of great engineering works are essential to the progress 
and prosperity of the country. Its vast extent, its magnificent 
lakes and rivers, its agricultural and mineral riches, its forests, its 
unrivalled water power, and many other potental sources of future 
wealth and progress, furnish exceptional incentives and oppor- 
tunities to the engineer. From an early period in the history of 
Canada this fact has been realised, and attempts have been made 
vo utilise natural advantages; while the same policy has been 
energetically adopted since the Dominion was established forty- 
two yearsago. it is impossible in this Address even to enumerate 
the great engineering works which have been accomplished or are 
in process ot execution ; and it might be thought impertinent if 
the attempt were made by one who has only an outside knowledge 
of the facts. On the other band, it may ve of interest to illus- 
trate by means of Canadian examples the truth of the general 
statement that civil engineering has exercised and must continue 
to exercise great influence upon the well-being and development 
of the British Empire. 

By the kindness of the High Commissioner of Canada, Lord 
Strathcona—who has himself done so much for the development 
vf the Dominion, including a great part in the construction of the 
Canadian Pacific Railway—the writer has been favoured with 
official reports and statistics bearing on the subject. These have 
been freely used in the statement which follows. ‘ 

The subject is so extensive, and the time available for this 
address so short, that it will be necessary to omit detailed 
reference to important applications of engineering which are neces- 
sarily made, under mogern conditions, in ali great centres of 
population, Amongst these may be mentioned building construc- 
uon, sanitation, water supply, heating, lighting, telegraphy, 
telephony, tramways, electric generating stations and their plant, 
and gas manufacture. No attempt will be made to deal with the 
important assistance given by engineers to the operations of agri- 
culture, mining, ana manufacture, or to the utilisation of the 
splendid forests of the Dominion, although the demands for 
machinery and mechanical power is, in these respects, exceptionally 
great, owing to the sparseness of the population and the magnituae 
of the work to be dune. Notwithstanding the large immigration 
and rapid increase of population, these demands will certainly con- 
tinue, and will probably become greater as the area under cultiva- 
tion is increased, as manufactures are developed, and the natural 
resources of the country more largely utilised. The example of 
the United States places this anticipation beyond doubt, and 


demonstrates the great part which the engineer must continue to 
play in the development of Canada. 

Even when the limitations described have been imposed upon 
the scope of this address, the field to be traversed is a wide one, 
and, without further preface, an endeavour will be made to 
describe a few of the most important services which the engineer 
has already rendered to the Dominion and will render in the imme- 
diate fature. 


RAILWays, 


It has well been said that the great problem of to-day in Canada 

is that of providing ample re cheap transport for her agricul- 
tural, mineral, and furest procucts from the interior to the sea, 
and so to the markets of the world. Important as inland naviga- 
tion may be as an aid to this enterprise, it cannot possibly compare 
with railway development in actual and potentia! results. Apart 
from that development, the one united Dominion must have 
remained a dream. ‘Thanks to the rapid and efficient inter- 
communication furnished by railways, widely scattered provinces 
are knit together in friendly and heipful union literally by ‘‘ bonds 
of steel,” which stretch frcm the Atlantic to the Pacific, and reach 
fartber and farther north each year. Regions which would other- 
wise have remained inaccessible and unproductive have been turned 
into new provinces, whose fertility and fuiure development it is 
not easy to forecast, and practically impossible to exaggerate. 

In this department successive Administrations, both Federal and 
provincial, have realised the {acts and possibilities of the position, 
and have given substantial assistance to private enterprise in the 
execution of great engineering vorks. Progress in railway develop- 
ment has been remarkable since Federation was accomplished forty- 
two years ago. During the preceding thirty years the total railway 
mileage in operation had been raised to 2278 miles ; in 1887 it was 
12,184 miles ; in 1897, 16,550 miles ; in 1907, 22,452miles. The num- 
ter of milesot railway actually under construction in 107 wasofficially 
estimated at 3000, exclusive of lines projected but not yet under 
contract. In 1406, when the lines in operation were 21,353, it was 
estimated by competent anthorities that the railways under 
construction, and } rojects for extensions likely to be carried into 
effect in the immediate future, reached a total of at least 10,000 
miles, while probable further extensions of about 3500 miles w. re 
under consideration. Further, it was estimated that the capital 
expenditure required to complete these schemes would be about 
60 millions sterling. These figures may need amendment, but 
there are others representing ascertained facts which equally well 
illustrate the magnitude of the railway interests of the Dominion.* 
The total capital invested in Canadian reilways in 1907 was 
officially reported to be about £234,390,000; the aid given to 
railways up to that date by Dominion and Provincial Governments, 
and by municipalities, considerably exceeded £36,000,000 sterling 
in money; the land grants from the Doninion Governmert 
approached 32 million acres, while the Provincial Governments of 
Quebec, British Columbia, New Brunswick, and Nova Scotia had 
granted about 204 willion acres. The Governments have also 
guaranteed the bouds of railway companies to the extent of many 
millions of dollars. The capitalisation per mile of railway lines 
owned by the Governments—amounting to 1890 miles—is reported 
as being £11,400; this is practically the same amount as that for 
Indian railways, that for the United States being £13,600, and for 
New South’ Wales and Victoria about £12,600. For British 
railways the figure given is £54,700 per mile. The freight carried 
by Canadian railways in 1907 amounted to nearly 63,400,000 tons 
—of 2.001b.—which included about 14,000,000 tons of coal and 
coke, nearly 4,500,000 tons of ores and minerais, 10,250,000 tons ot 
lumber and other forest piroaucts, nearly 7,900,00U 10ns of 
manufactures, and 2,309,000 tons of merchandise. In 1875, when 
4800 miles of railway were in operation, the corresponding freight- 
tonnage was 5,670,000 tons; so that while the length of railway 
increased nearly 4.7 times, the tonnage increased nearly 11.3 
times. During the same pericd passengers increased from 
5,190,000 to 32,137,000. For twenty-eight railways making 
returns the average revenue per passenger per mile was 2.232 
cents, and for the four principal railways it was 2.07 cents. For 
freight fifty-nine railways showed an average rate of 2.328 cents 
per ton-mile; and for the five principal railways it was .702 cent 
per ton-mile. The average distance travelled by a passenger was 
64 miles, the corresponding figure for the United States 
teing 40.3 miles. The average distance a ton of freight was hauled 
was 183 miles, as against lo2 miles for the United States. In 
Canada, as the official reporter remarks, there is a small amount of 
suburban railway traffic and a low density of population. The 
following table is taken from the official Canadian Railway 
Statistics for 1907 :— 

For each mile of railway. 
Population. Square miles of territory. 
United States .. a 7 13.61 


United Kingdom 1,621 .. 0.29 
|. eer 2. ees 8 46 
New South Wales .. 68—« 146.09 
New Zealand .. .. 308 43.42 
Victoria 360 25.89 
India .. 10,119 61.09 
Canada 289 161.8 


Canada has, therefore, the highest mileage measured against 
—S and the lowest against territory. 

‘he earliest great railway system of Canada, the Grand Trunk, 
had its beginnings in 1845; in 1907 it was working about 3600 
miles within the Dominion. In association with the Government 
it is now engaged on the construction of the Grand Trunk Pacific 
Line, which will cross the continent wholly in Canadian territory, 
and have a length of 3600 miles, exclusive of branches. 

The story of the Canadian Pacfic Railway is well known, and 
need not be repeated ; the influence which its existence and work- 
ing have had upon the prosperity of the Dominion has been enor- 
mous and beneticial since its opening in 1885, and experience of its 
effect has led to the promotion of other trans-continental lines. 
In June, 1907, the total length in operation was nearly 9000 miles, 
and the company owned in addition great lines of steamships em- 
ployed on Atlantic and Pacitic services. 

The Canadian Northern Railway system represents one of the 
most striking esamples of recent railway development in the 
Dominion. in 1907 1t was working nearly 2600 miles in the North- 
Western provinces, about 150 miles in Omario, 500 miles in the 
Province ot Quebec, and 430 miles in Nova Scotia and Cape Breton, 
making a total of nearly 3700 miles. In 1908 its mileage on the 
main system was reported to have increased to nearly 3400 miles, 
and the total] length in operation had become 4800 miles. The 
North-Western Provinces have given substantial assistance to this 
great system, and its promoters are said to aim at a complete 
trans-continental route, as well as the development of railway 
communication to Hudson’s Bay and the establishment of a line of 
steamships therefrom to Great Britain. 

Besides these three great railway organisations, which in 1907 
controlled about 75 per cent. of the mileage in operation, there 
are a large number of smaller companies, making up a total of 
about 80, Their total earnings in 1407 amounted to £29,350,000, 
the total working expenses being £20,750,000. Earnings from 
freight service were (in round tigures) £19,000,000; from 
passenger service, £7,837,000 ; from express services, £655,000 ; 
from mails, £325,000, the balance coming from miscellaneous 
items. The total number of persons employed by the railways 
was 124,000; their salaries and wages amounted to £11,750,000. 
It was officially estimated that if to the railway employés were 
added persons employed in factories for rolling stock and railway 
materials, as weil as those engaged in the casual service and 
shipping, with an allowance for their families, ‘‘ quite 25 per cent. 
of the population win their daily bread from the carrying trade” 
of the Dominion. 





*Most of these statistics are taken from the valuable Report for 1907, 






The equipment of the Canadian railways in 1907 included 3504 
locomotives, 3642 passenger cars, and 113,514 freight cars. In the 
opinion of the official reporter on railway statistics, based chiefly 
on a comparison of the proportion of rolling stock to mileage in 
Canada and the United Btates, a considerable increase of rolling 
stock is required, and there is a possibility of greater efficiency 
being obtained in the utilisation of existing freight cars. The 
manufacturing resources of the Dominion are declared to be fully 
capable of meeting all requirements, as in 1907 they produced 227 
locomotives, 3897 passenger cars, and 13,350 freight cars. A 
reduction of grades and curvatures has been carried out on the 
— railways in recent years, and this has permitted the 

uling of heavier loads. It is estimated that in 1907 the average 
earnings per ton of freight hauled were 1.472 dols., and the 
average earnings per passenger carried were 1.219 dols. The 
earnings per train mile were 1.953 dols., and the working ex- 
penses 1.481 dols. The total earnings per mile of railway were 
6535.64 dols., and the working expenses were 4620.9 dols. The 
working expenses were divided as follows in the official report :-- 


Maintenance of way and structures. . .. 20.13 per cent. 
aa equipment .. .. .. .. 20.88 o 

Conducting transportation. . a 55.25 ze 

Generalexpenses .. .. .. ae: ss 


Allowing two cords of wood fuel to be equal to one ton, 5,609,000 
tons of fuel—of which 5,578,000 tons were coal—were consumed 
by Canadian railway locomotives in 1907 in running 100,155,000 
miles. The total cost was about £3,027,500, equal to 14.59 per 
cent. of the working expenses. 

From this brief summary of facts some idea may be gained of the 
ws development of Canadian railways, their immense capital 
value and traffic, and the remarkable influence they have had upon 
the progress and population of the Dominion. It is a matter for 
satisfaction that British capital and engineering skill have con- 
tributed in nosmall measure to produce this development, and it 
may be hoped that in the future they may render even greater 
service. 

INLAND NAVIGATION. 


The most important system of inland navigation which Canada 
possesses is primarily dus to the existence of the Great Lakes and the 
St. Lawrence River ; but the utilisation of these natural advantages 
and the construction of a continuous navigable channel from the 
sea to the head of Lake Superior is due to the work of engineers. 
The importance of such a navigable waterway leading to the heart 
of the Dominion was recognised long ago by the Government. 
The first canal is said to have been opened in 1821, and from that 
time onwards the canal system has been developed, but the 
greatest prcegress has been made during the last forty years under 
successive Administrations. Up to March 3lst, 1907, the capital 
expenditure on Canadian canals, exclusive of outlay by the 
Imperial Government, has approached £18,350,000 sterling, of 
which more than ten millions have been spent on enlargements. 
Besides minor canal systems, many of which are important, a great 
‘trunk system ” of water transit has been created from Montreal 
to Port Arthur, at the head of Lake Superior, this all-water route 
being nearly 1300 miles in length, having a minimum depth of 
water of 14ft. and effecting a total vertical rise of about 600ft. 
from tidal water in the St. Lawrence to Lake Superior. In order 
to effect this rise forty-nine locks are provided, most of which are 
270ft. long and 45ft. wide, enabling vessels 255ft. long to be 
accommodated. Out of the total length of more than 1200 miles 
only 734 miles consist of artificial channeis. The Welland Canal, 
connecting Lakes Erie and Cnta1io—witb a total rise from lake to 
lake of 3827ft., effected in twenty-five locks—is 26}? miles long. 
This canal dates from 1824 ; its enlargement to present dimensions 
was begun in 1872, and occupied fifteen years ; the total expendi- 
ture on the canal has been nearly five and a-half millions sterling. 
Another important section of the waterway is the Sault Ste. Marie 
Canal—about 6000ft. in length and from 142ft. to 150ft. wide 
between the pier ends, with a lock 900ft. long, 60ft. wide, having 
20}ft. cf water over the sills. The difference of level between 
Lakes Superior and Huron is 18ft. Commenced in 1888, the Sault 
Ste. Marie Canal was opened for traffic in 1895, the cost being 
about £930,000. Like its predecessor on the United States side of 
St. Mary’s River—the so-called ‘‘ Soo” Canal affords free passage 
for the ships of both countries. In 1898 about two and three- 
quarter millions represented the tonnage of vessels passing through 
the Canadian Canal, and of this total about 403,000 tons was in 
Canadian vessels. In 1907 the total tonnage had risen to 12,176,000 
tons, of which 2,288,000 was in Canadian vessels. The Soulanges 
Canal is 14 miles long, with a rise of 84ft., effected in four locks. 
Commenced in 1892, it was opened for traffic in 1899, and cost 
nearly £1,400,000. The Lachine Canal was commenced in 1821, 
enlarged in 1843 and 1873, and, as completed in 1901, is 84 mules 
long, has 45ft. rise, effected in five locks, and has cost from first to 
last about £2,300,000. 

In the construction of this great waterway many difficult engi- 
neering problems have been solved, and every modern improve- 
ment has been introduced; electricity has been utilised in its 
equipment, both for power and lighting, so that navigation can 
proceed by night as well as by day. For the years 1903-7 the 
canals were deciared free of tolls, but it is estimated officially that 
if tolls on the ordinary scale had been coilected, the revenue for 
1907 would have exceeded £91,000. In these five years the water- 
borne traffic of the Dominion increased from 9,204,000 tons in 1903 
to 20,544,000 tons in 1907 ; in the same period the increase in 
Canadian railway traffic was from 47,373,000 tons to 63,866,000 
tons, The official repurter justly remarks that ‘‘ these results are 
exceedingly encouraging.” 

It was recognised long ago that the utilisation of the waterways 
of Canada from the Great Lakes to the sea would yield consider- 
able advantages by facilitating cheap transport of agricultural 

roducts of the fervile regions from the great North-West, bat the 

nadian portions of that territory were then regarded as ‘‘a 
great lone land.” Subsequent developments of the corn-growing 
regions of Canada have emphasised the value of the water route 
and its great potentialities. In bis ‘‘ History of Merchant 
Shipping ” (published 1876), Lindsay dwelt upon this point, and 
foresaw that if the waterways of Canada were made continuously 
navigable, a struggle for supremacy in over-sea trade must 
arise between New York and the Vanadian ports of Montreal and 
Quebec. The struggle is now in full force, so far as the grain 
trade is concerned, and it is likely to grow keener. The quantity 
of grain passed down the whule length of the St. Lawrence navi- 
gation to Montreal increased from about 450.000 tons in 1906 to 
685,000 tons in 1907, while the quantity carried to Montreal by 
the Canadian Pacific Railway was about 387,000 tons for 1906 and 
384,000 tons for 1907. On the other band, the quantity carried 
by canals in the United States to New York fell from 294,500 tons 
in 1906 to 230,800 tons in 1907. 

_An important addition to the Canadian canal system has been 
proposed, and its execution will probably be undertaken when 
great works now in progress have been completed. This route 
extends from Georgian Bay on Lake Huron to the St. Lawrence, and 
would utilise Lake Nipissing as well as the French and Ottawa 
rivers, The distance to be traversed would be 450 miles, less than 
that of the present all-water route. On the basis of careful 
surveys it has been estimtaed that a canal having 20ft. depth of 
water could be constructed at a cost of twelve millions sterling, 
upon which capital a reasonable dividend could be paid, even if 
the charges made for transport were one-third less than the lowest 
rates of treight possible on the United States routes to New York. 
It would, of course, be most advantageous to have the available 
depth of water increased from 14ft. to 20ft., thus making possible 
the employment of larger and deeper draught vessels between the 
Lakes and Montreal. Considerable economies in the ratio of 
working expenses to freight earnings would be effected, break of 
bulk in transit to the sea would be avoided, and the cost of trans- 
port greatly reduced. 








—— to the Minister of Railways aud Canals by Mr. Butler, Deputy 
inister, and Chief Engineer of the Department. 





The magnitude of the grain trade and its growth may be 
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illustrated by the following figures for recent years :—In 1897 the 
grain cargoes passed down the Welland Canal to the ports of 
Kingston and Prescott numbered 377 and represented 515,000 
tons; for 1907 the corresponding figures were 518 cargoes, 
weighing 841,000 tons. As to the elevators and mechanical 
appliances for handling economically these huge quantities of 
geain, nothing can be said here, although they involve the solution 
of many difficult engineering problems, and have been greatly 
simplified and improved as experience has been gained. 

The bulk of the canal traffic, of course, moves eastwards and 
outwards from the interior provinces. For example, of the total 
quantity of freight (1,604 321 tons) passed through the whcle 
length of the Welland Canal in 1£07. about 75 per cent. moved 
eastwards, and more than 62 per cent. of the 2,100,000 tons which 
passed through the St. Lawrence canals moved in the same 
direction. 

SHIPPING ON THE GREAT LAKES. 


Canadian shipping and shipbuilding on the Lakes have made 
considerable progress in recent years, although they do not rival 
those of the United States. According to authoritative state- 
ments, there were not twenty Canadian steamers engaged in the 
transport of grain fifteen years ago ; only three of these were steel 
built, and the largest carried on.y 20,000 bushels. The total 
carrying capacity of Canadian grain-carriers at the present time 
has been estimated at ten million bushels, and the capital invested 
in the fleet is said to be about three millions sterling. Between the 
harvest and the close of navigation in winter it is estimated that 
no less than sixty million bushels of grain can be moved from port 
to port in Canadian steamers. 

Many special engineeriog features have been introduced into 
the structures and equipment of these Lake grain-carriers. They 
are really huge steel barges of full form, of uniform cross-section 
for a cunsiderable portion of their length, and they possess 
enormous cargo capacity, moderate engine power and speed, with 
structures of a simple nature which can be largely standardised 
and made to resemble bridge construction rather than ordinary 
shipbuilding. They can be built in a short time, the largest 
vessels occupying about four months in construction. In this way 
the cost of construction is cheapened, but the rates for labour and 
materials prevailing in the Lake shipyards are so high relatively 
to British costs that at present these grain carriers are said to cost 
about 40 per cent. more (per ton deadweight carried) than the 
cost of ordinary ‘‘ tramp ” steamers built in Great Britain. Their 
holds and hatchways are arranged so as to facilitate the rapid 
shipment and discharge of cargoes. At their ports of call special 

hanical appli are provided for dealing with cargoes, most 
of which consist of grain, ore or coal. 

In the design and construction of these cargo-handling appli- 
ances the mechanical engineer has displayed great ingenuity, and 
the results obtained in rate of shipment and discharge of cargoes 
of grain, ore and coal are remarkable. Cases are on record where 
vessels carrying 7000 tons deadweight have been loaded in four 
hours and discharged in ten hours ; more than 5000 tons of ore 
have been discharged in about four hours. The draught of water 
of the steamers must be kept within moderate limits and the 
breadths of the locks are moderate, so that increase in carrying 
power must be chiefly obtained by increase in length; con- 
sequently, as individual cargoes are increased, a greater number 
of lifting appliances can be brought to bear simultaneously, and 
the rate of loading or discharge can be maintained or accelerated. 

The season of navigation extends over only seven or eight 
months in the year; consequently, ‘‘ quick despatch ” is essential 
to success. A large vessel of this class has the following approxi- 
mate dimensions:—Length about 600ft.; breadth, 58ft. to 60ft.; 
depth, 32ft.; draughtof water, 19ft. to 194ft. when carrying 
10,000 to 11,000 tums of cargo; corresponding displacement, 
16,000 tons. The engines of such a ship develop about 2000 horse- 
power, and drive her at eleven to twelve statute miles per hour in 
fair weather. The large size and moderate speed result in very 
economical conditions of working, and the freight rates are 
exceedingly low. From official returns it appears that for these 
deadweight cargoes the freight per ton-mile across the Lakes is 
from .04 to .05 of a penny per ton-mile, the corresponding railway 
rate being about ten times that amount. The multiplication of 
this type of vessel on the Great Lakes is a proof that it 
satisfactorily fulfils the conditions of service. Similar vessels 
would not be well adapted for ocean work, which demands greater 
structural strength, different proportions, and a more liberal 
equipment ; but shipbuilders generally may benefit from a study of 
the Lake steamers. 

Toe greater portion of the traffic on the Lakes passes through 
the ‘‘Soo” canais. The voyages are comparatively short, the average 
length of the trip being about 840 miles. Consequently, iadi- 
vidual vessels make several passages during the season when 
pavigation is open, and the total number of passages, as well as 
the total aggregate tonnage of the ships, reaches very, high figures. 
In the seasoa of 1907, for example, when the canals were open less 
than 240 days 20,440 vessels—counting as a vessel each passage— 
with an aggregate registered tonnage exceeding 44 million tons, 
passed througa the United States and Canadian canals at the Soo. 
The aggregate freight tonnage carried exceeded 58 million tons, 
the weight of coal approached 114 million tons, the iron ore 
carried weighed 39,600,000 tons, and the grain transported 
amounted to 136 million boshels. The conditions of the Suez 
Canal are, of course, entirely different, as vessels passing through 
are engaged on long voyages, and individual sbips make few 
passages in the year. On the other hand, Suez Canal traffic pro- 
ceeds uninterruptedly throughout the year, while the Soo canals 
are closed during the winter months. Subject to these differences 
in working conditions, it may be of interest to state that in 1907 
4267 vessels of 14,728,000 tons passed through the Suez Canal, 
and paid transit dues which amounted to £4,460,000, whereas the 
passage of the Soo canals was free. 





THE St. LAWRENCE SHip CHANNEL. 


Closely ailied with the waterway from Montreal to Lake Superior 
is the improvement of the channel of the St. Lawrence from Mon- 
treal to Quebec and beyond towards the sea. From the Straits of 
Belleisle to Mcntreal the distance is 986 miles; from Quebec to 
Montreal it is 160 miles. Formerly the minimum depth of water 
between Quebec and Montreal prevented the passage of vessels 
drawing more than 10ft. to 12ft. during the greater part of the 
season of navigation. In 1826 the question of deepening the river 
channel was raised ; in 1844 the work was begun, but was aban- 
doned three years later; in 1851 it was resumed, and has since 
been continued. In 1869 the minimum depth of the channel at 
low-water was increased to 20ft.; in 1882 it was 25ft.; in 1888 
27ft. for 108 miles from Montreal toa point within tidal influence, 
A channel having a minimum width of 450ft., and 550ft. to 750ft. 











| 
Mini- — 

na ¥ | wens Estimated 
Length. depth Minimum breadth. excavation. 
miles, ft. ft. cubic yards. 

Suez Canal .. .. 100 295 | 100 (bottom) _ 
Panama Canal .. .. 49 41 i{ 4 eee } 89,000,000 
St. Lawrence Channel | 220° 30 | {450 (minimum) | 70,000,000 


1.1000 (maximum) f 


| 
| 
| 





* Length of channel requiring improvement demands dredging and 
excavation over a length of about 70 miles. 


wide at the bends, with a minimum depth of 30ft., was completed 
in 1906 from Montreal to tide water at Batiscan. Certain work 
remains to be done between this point and Quebec in order tu com- 
plete the project adopted in 1889 and amended in 1906, but it is 
anticipated this will be finished in about four years. Below 





Quebee the channel is 1000ft. wide. When once dredged it is 
stated that the channel remains permanent. Accidents in the 
channel are few. The superinteoding engineer, in his Report of 
July, 1908, indicates the magnitude of the work done by compari- 
sons with the Suez and Panama Canals, the figures standing as 
in table. 

In 1844 the largest vessels navigating the St. Lawrence to Mon- 
treal were of 500 tons ; now the Virginian and Victorian, of the 
Allan Line (12,000 tons), and the Laurentic and Megantic, of the 
White Star Line (15,000 tons), proceed to that port, and have 
made the passage from Qubcc in less than ten hours. Ordinarily 
this passage occupies eleven to twelve hours, the return passage 
being made in nine to ten hours. 

Ia the execution of these great works a specially designed 
dredging plant, including several types, has been employed, and 
works about seven months in the year, and the rock dredging and 
blasting in the section below Quebec has involved great difficulty. 
The total amount of rock to be removed amounted to 1,700,000 
cubic yards, extending over nearly three miles, and tbe whole 
bottom was covered with huge bou'ders, some of which were 30 to 
40 tons in weight. ‘These great masses had to be lifted before 
blasting and dredging was done. During the fiscal year 1907 8 
the expenditure on dredging plant and dredging was nearly 
£132,000, and 4,832,000 cubic yards of material were removed. 
At the close of that year 56 millions of cubic yards out of the 
estimated total of 70 millions had been dredged ; the length com- 

leted to 30ft. minimum depth was 59 miles out of 70 miles. 
hese facts indicate 1he advanced condition of the undertaking, and 
the prospect of its completion at an early date, 

In order to secure the safe and continuous navigation of this 
channel by night as well as by day, under all conditions of weather, 
during the season when the river is open, every precaution and aid 
which engineering skill and invention can provide has been laid 
under contribution. A marine signal service with telephonic 
equipment has been provided ; submarine bells have been esta- 
blished for use in foggy weather ; a complete system of buoys and 
lighting has been installed ; the channel is periodically examined 
and swept to ensure that there are no obstructions ; the question 
of prolongation of the season for navigation by the use of ice- 
breakers is being studied. Tbe harbour of Montreal has been 
greatly improved in accommodation and equipment, and the aggre- 
gate tonnage, as well as average size of sea-going vessels, using the 
port have been much increased. In 1898, 868 such vessels aggre- 
gating 1,584,000 tons arrived at Montreal ; in 1907, 742 vessels 
aggregating 1,926,000 tons arrived. Of the latter, 522 vessels 
aggregating 1,525,000 tons were British, At the St. Charles 
Docks and Wharves, Quebec, in the season of 1907, 235 vessels of 
1,009,000 tons were entered inwards, and 67 vessels of 249,000 tons 
outwards, the first outward steamer leaving on April 7th, and the 
first ocean steamer arriving on April 26th. The last arrival from 
the sea was on December 9th, and the ice formed in the tidal 
basin on December 12th. 

Still farther improvements of the St. Lawrence navigation are 
now proposed, and the work was commenced in 1907. It is 
intended to increase the depth of the channel to a minimum of 
35ft. from the sea to Montreal, and the superintending engineer 
reported in 1908 that with certain moderate additions to the 
dredging and steam plant this work could be completed in six 
seasons, The widths and curves of the existing channel will not 
require any important changes, as they were designed from the first 
for the largest classes of steamships. When this increased depth 
has been obtained Montreal as a port will have an approach 
channel comparing favourably with that of other ports available 
for transatlantic traffic. At Southampton the existing depth at 
low water in the approach channel is about 32ft., and it is proposed 
to obtain 34ft. At Liverpool the minimum depth at low water 
over the bar and in the approach channel in the Mersey is about 
28ft. The Ambrose Channel leading to New York is to have 40ft. 
depth at low water when the works are completed. Ample depth 
of water is of the first importance in the economical working of the 
largest and swiftest ships, and the Canadian Government has been 
well-advised in deciding to carry out the great scheme above 
described. 


WATER-POWER. 


Canada has unrivalled resources in water-power, and its extent 
and possible utilisation have been made the subject of investigation 
by engineers for many years past. One of the most important 
memoirs on the subject was presented to the Royal Society of 
Canada in his presideatial address of 1899 by Mr. Keefer, C.M.G. 
In recent times many other engineers have studied the subject and 
carried out important works. Exact knowledge of the total power 
represented by the waterfalls and rapids of the Dominion is not 
available, nor can any close estimate be made of the power which 
may be employed hereafter in factories, mills, or industrial 
processes, because profitable employment obviously depends upon 
commercial considerations, which mast be governed largely by the 
localities in which water-power may be found, and the cost of 
works and of transmission of energy to places where it can be 
utilised. It has been estimated that on the line from Lake 
Superior through the chain of Jakes and rivers leading to Niagara 
and thence through the St. Lawrence to the sea eleven millions 
horse-power may be developed.* Mr. Langelier has estimated 
that in the Province of Quebec the water-power aggregates more 
than eighteen millions horse-power ; other provinces all possess 
large resources of the same kind as yet untouched. The most 
striking example of the utilisation of water-power is that on the 
Niagara River, which the writer had the good fortune to visit in 
1904. during his Presidency of the Institution of Civil Engineers ; 
the works on the Canadian side were then in full progress, and at 
a stage which enabled one to realise completely their great 
difficuity and immense scale. The three companies whose works 
are near the Falls on the Canadian side have provided for a total 
ultimate development of over 400,000 horse-power, and a fourth 
establishment lower down the river, intended chiefly for the use of 
Hamilton, is to develop 40,000 horse-power. In the construction 
of the works, in the electric generating plant, the arrangements 
for transmitting power over long distances, and other features of 
importance, remarkable engineering skill and daring have been 
displayed. American capital and enterprise have had much to do 
with these undertakings, as they have with many other important 
Canadian enterprises ; but it may be hoped that British capital 
will keep its lead and be freely employed in the development and 
utilisation of all the resources of the Dominion, including that 
magnificent asset its water-power. The applications of water- 
power are already very numerous, including not merely the 
creation of electrical energy and its use for lighting and power in 
towns and factories situated at considerable distances from the 
Falls, but for manufactures and industrial processes carried on 
near the Falls. Amongst these manufactures, that of aluminium 
and carbide of calcium may be mentioned, while paper and pulp 
mills and saw mills constitute important industries. Great 
advances have been made in the transmission of electrical power 
over long distances, and very high pressures are being used. 
Electric traction on railways and tramways also derives its power 
from the same sources, and is being rapidly developed. In 1901 
there were 553 miles of electric railways, and in 1907 815 miles, 


(To be continued. ) 








It is stated in the Industrial World that the Pittsburgh 
Department of Public Works has prepared plans for a reinforced 
concrete bridge in that city. The structure will be 630ft. long, 
with a roadway of 50ft., and 10ft. sidewalks. The main span will 
be 300ft., and will stand 115ft. above the boulevard. 

* The Limes Financial Supplement, April 2nd, 1936, contains a valu- 
~ article on this subject, from which many of the above figures are 
en, 








THE IRON, COAL, AND GENERAL TRADEs 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Revival. 

THE revival in the pig iron trade of this district con 
tinues, and most producers of raw material are now in a strong 
position, and refuse to enter into forward commitments except on 
terms considerably better than those current for prompt deliveries, 
Prices of all brands are firm, and on 'Change to-day (Thursday) in 
Birmingham the expectations noted last week that the improve- 
ment will develop into a good autumn trade were repeated. Con- 
sumers of raw material have been covering, in view of the possibility 
of a further advance in prices, and to-day some further good orders 
were placed at enhanced rates. Prices were fully 6d. per ton 
dearer on the week, and in some cases an increase of ls. 6d. was 
named, but in these latter instances the figures quoted may be 
taken rather as an indication of the strength of makers’ position 
than as an actual business figure. Derbyshire forge iron was 
quoted 50s. per ton; Northampton forge iron, 47s.; Lincolnshire, 
5ls.; South Staffordshire part-mine iron, 493. 6d. to 50s.; and 
common forge iron, 46s. 6d. North Staffordshire iron was worth 
about 50s. There was some stiffening of quotations for Stafford 
shire all-mine and cold-blast qualities, but no actual change is at 
present announced on the former figures of 80s. to 81s. for best all- 
mine and 110s, cold-blast. As the market closed to-day some 
brands of both Staffordshire and Midland pigs were withdrawn. 
It is not at all unlikely that prior to the October quarterly meet- 
ings all-mine iron will be put up—at least, if the revival holds, 


Manufactured Iron Outlook. 


Finished ironmastere attempted to-day in Birmingham to 
get some advance on rolled iron to compensate for the dearer 
situation in raw material, but they were successful in only few 
instances, Should the returning confidence in the pig market be 
continued, however, manufactured iron consumers here must soon 
have to concede better values, particularly now that Scetch and 
Cleveland pricss have advanced 5s, to 7s. 6d. per ton. Unmarked 
bars were £5 17s. 6d. to £6, second grade marked bars £7, and 
best ditto £8 per ton. A fair number of inquiries have come to 
hand recently in connection with the renewal of bar contracts, but 
sales for early delivery have not expanded to any large extent. 
Hoop iron is still £6 15s., and rivet iron £6 15s. to £7. 


Galvanised and Black Sheet Trade. 


Black sheets for galvanising and merchant purposes show 
little improvement, and makers are pressing for orders at 
£7 2s. 6d. for 24 w.g. sheets, though £7 5s, is still maintained as a 
nominal quotation. Sheets of 20 w.g. are £7 and £7 2s. 6d, and 
27 and 28 w.g. £7 15s. to £7 17s. 6d. Galvanised sheets continue 
the subject of severe internal competition amongst the makers 
associated and non-associated. The Welsh and other coast firms 
are carrying off the bulk of the orders; £10 10s. to £11 and 
£11 5s, are regarded as the general quotations of the market for 
doubles f.o.b, Liverpool or equal-distance outports. Large 
London exporters in particular, however, declare that they will 
not give £11, and they call it an ‘‘absurd” price in the present 
severe price-cutting situation. The present position of the indus 
try is a most unenviable one, and no one can tell how the war of 
competition will end. 


Tube Strip Prices. 

The long depression has been very trying to makers of 
gas strip, and the slackness of trade lends colour to some of the 
statements which are frequently made in connection with the Gas 
Tube Strip Association. It has been suggested that though an 
official minimum has been in existence, members have devised 
means of evading it, while in other quarters it has been asserted 
that no hard-and-fast minimum was arranged. It is now once 
again reported that a reduction of 5s, has been declared, making 
the price £6 per ton, less 24 per cent., and it is aiso said that fora 
considerable time past members of the Association have been 
accepting business at £6, less 24 per cent. These statements have 
been officially denied. Unassociated makers, however, have been 
selling at less than £6 per ton for a long time, and the genera! 
belief of the market now is that the combination firms have also 
been authorised todo so. The great trouble in this trade is, of 
course, Belgian competition and the fear that is entertained of its 
renewed outbreak. So long as this trouble threatens native prices 
are certain to be easy and open to mani ronan nie | bnyers. Wisely 
enough, the Staffordshire makers are determined to keep out the 
Belgians at any cost. 


Steel Trade. 

Crude steel is firm at the prices lately stated. ‘There 
is rather more activity as regards sections, but values remain un- 
changed. Bessemer sheet bars are £4 123, 6d. for Bessemer to 
£4 15s. for Siemens. The advance of 5s. per ton this week in steel 
plates in the West of Scotland and on the North-East Coast is 
received with much satisfaction by local steel makers, who con- 
clude that by lessening the severity of Scotch and Cleveland com- 
petition the advance will strengthen Midland prices. Staffordshire 
mild steel bars are quoted £6 7s. 6d. to £6 17s. 6d., angles £5 10s. 
to £5 15s., girder plates £5 15s. to £5 17s. 6d., and boiler 
plates £7. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, ‘hursday. 


Sharp Advance in Pig Iron. 

THE predictions of the past few weeks with regard to pig 
iron have been more than verified by the advances of the past few 
days. Up to Friday they seemed to be confined mainly to 
warrants, but under the influence of strong American advices, 
something like a ‘‘ boom” has set in, not only in this centre, but 
throughout the country generally. This is not confined to one 
brand of iron, but all classes have participated, and a good trade 
during the autumn seems now to be assured. There was a good 
attendance on the Iron Exchange on Tuesday, and the under 
current was admittedly strong. Prices advanced rapidly, Middles- 
brough and hematite taking the lead. Lincolnshire on Friday 
was Officially advanced 6d. per ton, but merchants held out for Is., 
and even ls, 6d. was freely talked of. Derbyshire and Stafford- 
shire followed suit, although, perhaps, not to the same extent. 
On the month the following advances may be noted :—Lincoln- 
shire, 2s, 6d.; Staffordshire, 2s. to 2s, 64.; Derbyshire, 1s.; 
Middlesbrough, 2s. to 23. 6d. Scotch: Gartsherrie, 1s. 9d.; 
Glengarnock, 1s. 6d.; Ezlinton, 1s. to 1s. 6d.; Dalmellington, 1s. 
to 1s, 6d.; West Coast hematite, 2s. 6d.; East Coast ditto, ls, 6d. 
to 2s, 6d. per ton. Forge iron appears to have been in better 
inquiry, and closes about 2s, to 23. 6d. per ton higher on the 
month. 


Finished Iron and Steel. 

There is no change to note in the first named, although in 
steel and steel products the feeling is strong. The Scottish 
advance, however, has not been followed here, although it is 
stated there is an upward movement in marine boiler plates. 


Copper, Sheet Lead, and Tin. 
Tough ingots higher, but manufactured unchanged, 
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Sheet lead: Easier. 
£2 per ton. 
Quotations. 

Lincolnshire, No, 3 foundry, quoted 54s. 6d. to 55s.; 
Staffordshire, 53s. 6d. to 54s.; Derbyshire, 53s, 6d. to 54s.; Mid- 
dlesbrough, open brands, 60s. to 90s. 4d. Scotch: Gartsherrie, 
60s. 6d. to 603, 9d.; Glengarnock, 60s. 6d.; Eglinton, 593, to 
59s, 6d.; Dalmellington, 58s. 6d. to 59s., delivered Manchester. 
West Coast hematite, 61s.; East Coast ditto, 57s. 6d., 
58s. 6d. both f.o.t. Delivered Heysham: Gartsherrie, 583, 6d. 
to 58s. 9d.; Glengarnock, 58s, 6d.; Eglinton, 57s. to 57s, 6d.; 
Dalmellington, 56s. 6d. to 57s. Delivered Preston: Gartsherrie, 
59s. 6d. to 59s. 9d.; Glengarnock, 59s. 6d.; Eglinton, 58s, to 
58s. 6d.; Dalmellington, 57s. 6d. to 58s. Finished iron: Bars, 
£6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire ditto, 
£6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler plates, 
£7 2s. 6d.; plates for tank, girder, and bridge work, £6 5s.; 
English billets, £4 12s, 6d. to £4 15s.; foreign ditto, £4 10s. 
to £4 12s, 6d.; cold-drawn steel, £9 5s. to £9 10s. Copper: 
Sheets, £72; tough ingot, £63; best selected, £63 per ton. 
Copper tubes, 84d.; brass tubes, 6jd.; condenser, 7{d.; rolled 
brass, 64d.; brass wire, 64d.; brass turning rods, 64d.; yellow 
metal, 6d. per lb. Sheet lead, £16 15s, per ton. English 
tin ingots, £135 10s. per ton. 


The Lancashire Coal Trade. 

There was a better attendance on the Coal Exchange 
than usual, but owing to the open weather, and the Lancashire 
holidays, actual business continued dull. There is no change to 
report in either demand or official quotations, 

, 


Tin: English ingots again dearer by about 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The improvement in the hematite pig iron trade referred 
to last week has been further demonstrated, as not only has the 
demand from several sources increased, but buyers have been 
making inquiries for fuller deliveries at forward dates, a good in- 
dication of their idea that before many weeks are over there will 
be a bigger trade done at fuller prices. Indeed, prices which 
began to move last week have shown a further upward 
tendency this week, and now makers are quoting 61s. to 
62s. for mixed Bessemer numbers net f.o.b., and warrant 
sellers are asking 59s. 9d. net cash, buyers 59s. 6d. There 
is much more business in the hands of makers, and they are 
preparing to put additional furnaces in blast. Two furnaces at the 
Solway Works, belonging to the new Cumberland combination, 
are to be lighted at once, and it is probable that other furnaces in 
the Furness district will shortly be put into operation. A better 
business is being done in special hematite iron, and makers are now 
quoting up to 63s, for this high graded metal. Several of the 
makers of iron have taken up the work of making special hematites 
according to specifications supplied. Only the best of raw material 
is used for this pprpose, and it is believed that, in future, those using 
this class of iron for purposes in which the most reliable article is 
essential will prefer to specify what they want now that they know 
they can get it. Ferro-manganese is selling better, and thera is a 
good trade in spiegeleisen. Iron ore is in better inquiry, and the 
best classes are most sought after. Prices range from lls. to 
17s, 6d. for ordinary and best net at mines. 


Steel. 

There are much better prospects in the steel trade, and 
the rail mills are better employed than they have been of late, and 
orders are coming in more freely. There is also the prospect of a 
revival in the demand for steel shipbuilding pe tort 5 Prices are 
somewhat higher, in harmony with the advance in the price of iron. 


Shipbuilding and Engineering. 

Shipbuilders are quoting for some new work which is now 
in the market, as they are anxious to get orders to keep their 
works going during the winter months. Prospects for next spring 
are satisfactory. Engineers are short of orders in the marine 
department. 


Shipping and Coal. 

More activity is shown in the shipping trade. The 
exports of iron and steel last week from West Coast ports were 
15,297 tons—7728 tons of iron and 7569 tons of steel—as compared 
with 8930 tons in the corresponding week of last year, an increase 
of 6367 tons. The aggregate of exports to date this year has 
reached 390,129 tons, compared with 320,620 tons in the corre- 
sponding period of last year, an increase of 69,509 tons. Coal and 
coke are firmer and in rather better sale. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade. 


As to demand, the coal trade at the present time is very 
active, but, unfortunately, the difficulties arising from ‘ Feasts,” 
the Eight Hours Act, and pit boys are affecting adversely the 
working at the collieries. There is considerable unrest as to the 
results of the working of the Act in particular, the men not earn- 
ing what they think is sufficient money and the new arrangements 
necessarily causing some friction. Barnsley is the ‘‘ head-centre”’ 
of the ‘‘ Feast” institution, and the holidays extended from last 
Saturday to Tuesday night, in some instances a little longer. 
Advantage is now taken of this holiday time more largely than 
used to be the case for going to the seaside, the different railway 
companies encouraging the colliers’ exodus by liberal inducements 
in the way of travelling facilities. 


House and Steam Coal Firm. 


Though the absence of householders at the seaside and 
other resorts naturally tells upon the call for coal, business con- 
tinues — and stocking orders are freely forthcoming, mainly 
for the higher grade qualities. Rather less is being done with 
London merchants, deliveries on contract account showing some 
shrinkage, due, no doubt, to the holiday influence. Qoutations ars 
maintained for best Barnsley at lls. 6d. to 13s. per ton at pit ; 
secondary descriptions from 10s, to lls, per ton at pit. Steam 
coal is as actively inquired for as ever, the briskness in shipments 
being expected to continue to the end of the season. For the 
last week or two the weight forwarded from Hull has not’ been 
equal to that for the corresponding week of last year ; but this 
has been largely due to the lessened ‘quantity sent to Sweden 
during the industrial trouble there. Now that this is settling 
down, the return will, no doubt, soon begin to show different 
results, The last issued, however—for the week ending 17th 
August—shows the coal exports from Hull to have been 68 196 
tons, compared with 85,698 tons for the similar week of 1908. 
Cronstadt again resumes first place in the list with 11,022 tons, 
pga coming second with 7999 tons, and Hamburg third with 

586 tons, 


Small Coal and Coke. 


The better qualities of small coal keep in good demand, 
and values are fully maintained. In coke the hardening ten- 
dencies noted last week are still evident, and values are firmly 
maintained at the advanced quotations then given, best washed 
coke making from 11s, to 11s, 6d. per ton, unwashed 10s, 6d. to 
11s, per ton, 





Iron—Derbyshire again Advanced. 

Producers of pig iron are asking higher prices than have 
been ruling for some weeks back. This is rather in consequence 
of a more hopeful feeling in trade than owing to actual demand, 
though there has been increased buying for local purposes, more 
especially in hematite, cf late. Supplies wanted for forward 
delivery can only be obtained at an advance of ls. to 2s, a ton. 
For Lincolnshire the official quotations remain, but prices are 
stiffening, and makers are not disposed to sell freely even at pre- 
sent quotations, believing that before long, as trade improves, 
better values will be obtainable, Lincolnshire, No. 3 foundry, 
50s. 6d. per ton; No, 4 foundry, 49s, 6d. per ton; No. 4 forge, 
493. 6d. perton; No. 5 forge, mottled and white, 49s. 6d. per ton ; 
basic, 50s. 6d. per ton net, delivered in Sheffield and Rotherham. 
Derbyshire irons are advanced another shilling a ton, No. 3 
foundry being now 51s. per ton, and No. 4 forge 50s. per ton net, 
delivered in Sheffield and Rotherham. 


Bars, Hoops, and Sheets. 


Quotations unaltered. Bars, £6 10s. per ton; hoops, 
£7 103. per ton ; sheets, £8 10s. per ton. 


The Heavy Industries. 


There is nothing fresh to report in the steel trade, which 
continues languid for all markets, at home and abroad. Engineer- 
ing establishments are still inadequately employed, and will 
remain in that condition until there is greater activity on the part 
of railway companies and shipowners. A hopeful sign in the latter 
direction is the report that more vessels are being employed. The 
strike in Sweden is practically over, and its effects have not been 
felt much, except by several firms who are large users of Swedish 
iron, and even these, having considerable stocks, were only tem- 
‘gems inconvenienced. During the past few days paragraphs 

ave appeared in the papers with respect to large orders from the 
British and other Governments given, or to be given, to the 
Coventry Ordnance Works, Limited. These would be very welcome, 
both at Coventry and at Sheffield, where the firms of John Brown 
and Co, and Cammell, Laird and Co. are much interested as the 
principal proprietors, The work would, no doubt, be of a heavy 
character, and provide a considerable amount of employment to 
the Sheffield works in the early stages. The order recently placed 
in Darlington for 500 40-ton all-steel bogie freight wagons for 
Argentina is of considerable importance to this district in these 
times of small orders and simple replacements, and, it is antici- 
pated, will add materially to the requirements of several makers 
of axles, tires, and springs, 


Colliery Development in South Yorkshire. 


Sinking operations are to be begun, within about a 
month’s time, at a new colliery at Thorne Moore, three miles from 
Thorne. It is expected that the famous Barnsley bed of coal will 
be found to be 9ft. thick, and of rich quality ; but it will not be 
reached until at a depth of 920 yards. Messrs. Pease and Co. are 
the owners, and Messrs. J. Eaton and Son are the sinkers. 
Messrs. Eaton sank the new pit at Bentley, nearer to Doncaster, 
where the Barnsley bed was reached at a depth of 623 yards. 
The two shafts for the new Thorne colliery will each be 22ft. in 
diameter inside the walling. It is estimated that when coal is 
reached, and operations are in full swing, there will be work for 
between 3000 and 4000 employés, and that an output of 4000 tons 
a day will be obtained. 


Derwent Valley Waterworks. 


Mr. O. B. Steward, clerk to the Derwent Valley Water 
Board, has issued a report showing the progress of the works. 
The period covered is the three mouths from March to June. At 
the Bole Hill quarries 271 men are employed, and up to the 10th 
of June 1,071,712 tons of stone had been obtained. At Howden 
reservoir 443 men are engaged, and on the Derwent dam 332. 
The work at both these places is proceeding satisfactorily. The 
Howden dam will be 1080ft. long, and the reservoir 1} miles in 
length, its capacity being 1886 million gallons, The Derwent dam 
will be 1110ft. long, and the reservoir 1} miles long ; its capacity 
2000 million gallons. All the other works are making satis- 
factory progress. The population of Birchinlee is 949. With 
regard to the afforestation of the catchment area, the 32 acres 
authorised by the Board have been completed, and the engineer 
has been authorised to proceed with the planting of a further area 
not exceeding 50 acres. The total number of workmen engaged 
on June 10th was 2025, and of these 1088 were in the direct 
employ of the Board. The cost of the works to June has been 
£2,434,619 93, 11d. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 


QUITE a little ‘‘boom ” has sprung up this week in the 
iron and steel industries of this district ; buying in several branches 
has been brisk, and advances in prices the order of the day. The 
tone was altogether optimistic, and buyers have been much keener 
to operate than the sellers. The former wanted to purchase for 
delivery a long time ahead, but sellers did not want to commit 
themselves too heavily in the face of a rising market, the rise 
being.due as much to an increase in legitimate trade as to an influx 
of speculation. Evidence is accumulating of the improvement in 
trade, and there appears to be a general upward movement, it 
being as noticeable in the finished as in the pig iron branches. A 
large business has been done during the last few days, and the 
price of Cleveland warrants touched a higher figure than has been 
known since last October—5ls. 44d. cash buyers, that being 1s. 3d. 
advance in a week, 2s, advance since the present month 
commenced, and 5s. 44d. rise from the minimum of the current 
year, that being reported. about the middle of March. It is 
said that the outside public have come in to speculate in warrants, 
and on Wednesday some of the operators were endeavouring to 
take their profits, which action rather weakened the price; in 
fact, at the close of the day buyers would give only 50s. 11d. 
cash. Makers of Cleveland pig iron have improved their posi- 
tion considerably this week, and have sold No. 3 somewhat freely 
up to5ls, 3d. per ton for early delivery, but Wednesday’s quota- 
tion was at 51s. for prompt and 51s. 9d. for delivery up to the end 
of the year. No. 1 has risen to 53s. 6d., No. 4 foundry to 49s. 9d., 
and No. 4 forge to 49s, 6d. per ton, all for prompt delivery. 


Hematite Pig Iron. 


Producers of East Coast hematite pig iron have waited 
long for a revival of their trade, and have had a very bad time 
during the last two years, but now a genuine and general 
improvement has come with a rush, demand having become very 
active all at once, and a substantial rise in prices has at last to be 
recorded. In the main the welcome change has been brought 
about by the improving condition of the shipbuilding industry. 
Consumers and merchants have arrived at the conclusion that the 
time to buy has come, and that if they wait they will have to pay 
higher prices. Very good orders have therefore been distributed, 
and more could have been secured if the makers had seen their 
way to sell: freely ahead, but they do not want to commit 
themselves too heavily in face of a rising market. At the close of 
last week mixed numbers: of East Coast hematite iron could 
readily be got at 558. 6d. per ton for early delivery, that 
being 6d. per ton above the price that had ruled for weeks, 
but now fully 57s. 6d. must be paid ; indeed, it is regularly given, 
and 57s, 9d. and 58s, has been forthcoming for prompt 


delivery, while 60s. is asked for: the first ‘quarter of next: 





year, This jis a sharp rise, and yet quotations are still 
relatively cheaper than those of Cleveland pig iron. Makers of 
hematite pig iron are this week in high spirits, and certainly their 
position is considerably better than it was; indeed, some iron- 
masters are able to par their customers. No. 1 for early 
delivery is at 58s., and No. 4 forgeat57s. The sellers of foreign ore 
have lost no time in advancing quotations, and do not give the 
iron producer much opportunity of securing profits. Ore has long 
been too dear compared with the prices realisable for pigiron. This 
week the price of Rubio ore has been advanced from 16s, 3d. to 
17s. per ton by most merchants, and some are asking 17s. 6d. per 
ton c.i.f. Tees. Likewise the sellers of coke have run up their 
prices, and quotations indeed are somewhat erratic. Some are 
asking 17s. per ton delivered Middlesbrough furnaces, but the 
general price is 16s. per ton, an advance this month of fully 6d. 
per ton, and this with the rise in ore absorbs almost all the extra 
that is being obtained for hematite pig iron. 


Stocks of Pig Iron. 


If statistics had their usual influence on the market the 
prices would be dropping instead of rising, for it must be acknow- 
ledged that the figures of the stocks are very bad indeed. But 
apparently holders just now ignore the rapid increase in stocks, as 
the quantity now held will not be excessive if trade improves to 
the extent now promised. Connal’s stock of Cleveland pig iron 
on the 25th was 280,265 tons—an increase this month of 21,094 
tons. The stock consisted of 268,625 tons of No. 3, 8770 tons of 
No. 4 foundry, and 2870 tons of other iron not deliverable as 
standard. 


Exports of Pig Iron. 


Fair shipments of pig iron from the Cleveland district can 
be reported, and prospects of their increasing are good, for the 
autumn export demand will shortly have to be satistied. The worst 
is that there is so little wanted by Germany this year, though this 
is not surprising when one takes into account the wretched condi- 
tion of trade in that country. The exports up to the 25th were 
89,912 tons, compared with 70,811 tons last month, 77,805 tons in 
August last year, and 109,268 tons in August, 1907, all to the 
25th. 


Manufactured Iron and Steel. 


A decided improvement in business is manifesting itself 
in the finished branches of the iron and steel industries, and this 
is one of the most encouraging features of the trade, emphasising, 
as it does, the fact that there is a real revival in trade, and not a 
spurt only brought about chiefly by speculative operations. Prices 
have long been stationary, but this week there are substantial 
advances to be reported, chiefly as a result of the improvement in 
shipbuilding. Iron and steel plates, iron angles, and iron 
bars have all been advanced 5s, per ton—the first advances 
for at least two years, and there is every reison to believe that the 
upward movement will continue. Steel ship plates are now up to 
£6, steel boiler plates to £7, iron ship plates to £6 5s., iron ship 
angles to £7, common iron bars to £7, best iron bars to 
£7 7s. 6d., and best best iron bars to £7 15s. per ton, all less 24 
per cent. f.o.t. The daily papers have made a good deal of 
capital recently about the importation of German steel ship plates 
into the Wear, but evidently the North of England manufacturers 
attach little importance to this or prices would not have been 
raised within the last few days. The fact isthe quantity imported 
is small. The prices paid could hardly pay the exporters. It is 
not at all likely that a competition will spring up in this district 
between German and British plates, and the producers of the 
latter are not disquieted. Steel ship angles have not yet been 
advanced, but can still be bought at £57s. 6d. per ton, and packing 
iron and steel at £5 5s., while steel stanchions are kept ut £6 15s., 
all less 24 per cent. Early advances, however, are expected in 
these as well as in ship rivets, and, indeed, all other ship- 
building materials that have not been raised in value this week. 
Steel bars are quoted at £6, steel hoops at £6 5s., and steel 
strip at £6 2s. 6d., all Tess 24 per cent., while steel joists are at 
£5 7s. 6d., less 24 per cent. Heavy steel rails are certainly in 
brisker request, and prospects are as ; they can generally 
be bought at £5 5s. net f.0.b. Galvanised and corrugated iron or 
steel sheets are selling well at the recently reduced price—£10 10s., 
less 4 per cent. for 24 gauge in bundles f.0.b. 


Shipbuilding. 


There can be no question that there is a brighter outlook 
for those engaged in shipbuilding, and the conditions are certainly 
more satisfactory than they have been for the past two years. 
The Government orders, present and prospective, have no doubt 
had a good effect upon the shipbuilding industry, and general ship- 
owners are being tempted to distribute orders more freely, so that 
the number of empty berths at the yards is steadily being 
lessened. Orders for tramp steamers, as well as liners, are begin- 
ning to come in, as it will be necessary to increase quotations for 
new steamers. As a rule, there is greater confidence al] round, 
and those who would get their needs supplied at anything near the 
bottom in prices have to lose no more time in giving out their 
orders. The inquiry for anew Cunarder has tended to strengthon 
the shipbuilding industry in this district. There are many indica- 
tions of improvement. in shipbuilding, and it is expected that in 
the coming winter depression will be much less felt than it was 
a year ago. Not only is there more new work, but the repairing 
yards are once more busy, and the marine engine works are more 
fully employed. 


Engineering, &c. 


Trade is showing improvement at the engineering shops, 
and at works where departments had to be closed for lack of 
orders they have been re-opened. The Blake Boiler, Wagon and 
Engineering Company, Limited, Darlington, which during the past 
twelve months has supplied 325 wagons for the Buenos Aires and 
Western Railway Company, in Argentina, has secured an order 
from the same company for a still larger number. The wagons 
are to carry 40 tons, and will be built for the 5ft. 6in. gauge. 
There is more being done in locomotive work, also in points and 
crossings, and more regular work than fora long time is afforded at 
establishments producing these. Sir W. G. Armstrong, Whitworth 
and Co. have applied to the Newcastle Corporation for a much 
larger site at Walker for shipbuilding purposes than they originally 
asked for. The company desires to make such alterations that 
there will be sufficient space for the building of a Dreadnought, 
and for the accommodation of the largest vessels afloat. The new 
shipbuilding yard at Southbank, near Middlesbrough, which is 
being laid out by Smith’s Dock Company, Limited, will be brought 
into use towards the end of the present year, and the site of the 
present yard at North Shields will be utilised for a gravirig dock. 
At Southbank there will be accommodation for the simultaneous 
construction of the hulls of twelve steam trawlers. 


Coal and Coke. 

It is curious to note that while best steam coals continue 
to decline in price, best gas coals are firm, and whereas the former 
were not long ago realising 133. per ton f.o.b., they can now be 
bought at 10s. 9d., but best gas coals have been maintained at 
lls. to 1ls. 6d. for a long time. It is very unusual to see best 
steam coal below best gas coal in price. The trade in the latter 
is, however, steady and legitimate, while that in steam coal has 
lately been inflated by reason of the Welsh and Scotch labour 
difficulties, and these having been settled amicably prices have 
come down witharun. Coke is very stiff in price, and supply is 
hardly equal to demand. Some sellers have advanced their 
quotations for furnace coke to 17s. per ton, delivered at Middles- 
brough, or equal thereto, but generally 16s. will be accepted. 
The Executive Committee of the Durham Miners’ Association 
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t 
have issued a circular to their members protesting against 


the practice of ceasing work without giving notice to the 
masters. Pits were stopped, and the men’s agents knew 
nothing until they saw the fact announced in the papers. No 
opportunity was given to remedy any grievance, though no trade 
organisation possessed such complete machinery for settling dis- 
putes as theirs. Messrs. Doxford and Sons have patented what 
they term a ‘‘ Belt Conveyor Discharge,” and have this week at 
their yard at Sunderland given a demonstration of its working. 
It has been fitted to the steamer Pallion. The new machinery 
elevates the coal from the holds by means of running belts, and 
discharges on to either side of the ship into barges or on to the 
quay. We refer in detail to this vessel in another column. 
The Warrenby Relief Fund, which was opened in 1895, after 
the boiler explosion at the Redcar Ironworks, when a dozen 
men were killed, has now been closed. In addition to assisting 
the widows directly, the fund, which reached £2300, was used to 
help the children until they attained fourteen years of age. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Revival in Trade. 

ADDITIONAL evidence has been furnished since last report 
of the revival in trade. It would seem that the upward move- 
ment in the values of raw iron, which at the first was admittedly 
of a speculative nature, is now being accelerated hy reports as to 
the placing of contracts for which large supplies of iron will be 
required. How far the upward trend of prices may go it is 
impossible to forecast. Many industries in which iron is employed 
are experiencing an improvement in business, and the demand for 
the raw material is arcordingly becoming more general and 
widespread. The bullish feeling in the markets has been gather- 
ing force, but makers of iron and steel are apparently anxious 
that its influence should be restrained, so that prices may not 
be rushed in such a manner as to check the outcome of orders. 
Fortunately stocks of iron are not so heavy as they have some- 
times been in times of boom, and warrants in circulation are also 
limited ; so that if the speculative market is pushed too rapidly 
the ** bears” are likely to come in for their share of the business, 


Pig Iron Market. 

The Glasgow warrant market has been active since last 
reyort, and an increasing amount of iron has changed hands, the 
prices reaching a higher point, despite occasional fluctuations, 
Business has been done in Cleveland warrants from 50s. 7d. to 
hls. 4d. cash, 50s. 114d. to 51s. 7d. one month, and 5ls. 34d. to 
52s. three months. Transactions are also recorded at 50s. 114d. 
to 51s. for delivery in twenty-two days, 51s. twenty-seven days, 
5ls, 4d. cleven days, 51s. 5d. eighteen days, and 51s. 9d. for 
15th October. The amount of iron turned over in the last few 
days has been greater than for a long time past. The upward 
movement in Cleveland iron has been attended by an advance in 
other classes of warrants. Scotch warrants have risen from 56s. 9d. 
to 58s. 3d., receding subsequently to 57s. 3d., but the stock is so 
low, and warrants so few, that transactions involving delivery of 
iron are all but impossible. Standard foundry pig iron has 
advanced from 49s. 3d. to 50s. 3d. per ton, 


Hematite Ore and Pigs. 

The imports of hematite ore into the Clyde are increasing 
as might have been expected owing to the anticipation that larger 
quantities of it will be required. The quantity received for the 
year to date is about 100,000 tons greater than in the same period 
of last year, and the past week’s imports consist of eighteen Jarge 
steamboat cargoes, three of which came from England and the 
rest from abroad. There has been more life in hematite warrants 
in the last few days than for a long period, and as the quantity 
in circulation iscomparatively limited, priceshave sharply increased. 
Business has been done in our market in Cumberland warrants 
58s. 9d. cash, 59s. for delivery in November, and 60s. 2d. 
and 60s. 3d. for delivery in twenty-seven days. There has 
also been a material rise in Scotch hematite, which is now quoted 
by merchants at 60s. for delivery at the West of Scotland steel- 
works. This latter figure marks an advance of 3s, 6d. per ton 
from the lowest point touched this year. 


Scotch Makers’ Pig Iron. 


The position of the Scotch makers is becoming stronger. 
The inquiry for both G.M.B. and special brands has been active 
and general, both for local and English consumption as well as 
for shipment. Two additional furnaces have been lighted since 
last report to produce ordinary iron, one at Gartsherrie and 
the other at Ardeer, and the number now in blast in Scotland 
is 82, compared with 80 last week, and 75 at this time last 
year. There are now 39 furnaces producing ordinary, 38 
hematite, and 5 basic pig iron. Some of the makers have this 
week intimated a further advance of ls. per ton in prices. The 
f.a.s, prices at Glasgow at the time of writing are, for Govan 
and Monkland Nos. 1, 58s.; Nos. 3, 56s.; Carnbroe, No. 1, 
59s, 6d.; No. 3, 56s. 6d.; Clyde, No. 1, 62s; No. 3, 57s.; 
Gartsherrie, Langloan, and Calder, Nos. 1, 62s. 6d.; Nos. 3, 
57s. 6d.; Summerlee, No. 1, 63s. 6d.; No, 3, 58s. 6d.; Colt- 
ness, No. 1, 88s.; No. 3, 58s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 58s.; No. 3, 56s.; Glengarnock, at Ardrossan, 
No. 1, 63s, 6d.; No. 3, 58s. 6d.; Dalmellington, at Ayr, No. 1, 
60s, 6d.; No. 3, 55s, 6d.; Shotts, at Leith, No. 1, 62s, 6d.; 
No. 3, 53s. 6d.; Carron, at Grangemouth, No. 1, 64s. 6d.; 
No. 3, 57s. 6d. per ton. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 4774 tons, comparing with 5462 in the corre- 
sponding week of last year. There were despatched to Canada 
525 tons, South America 180, India 185, Australia 795, France 
250, Germany 140, Holland 260, Russia 10, Belgium 45, China and 
Japan 27, other countries 255, the coastwise shipments being 
2102 tons, against 2887 in the sare week of 1908. The arrivals at 
Grangemouth of pig iron from Cleveland and district were 9415 
tons, being 579 tons less than in the corresponding week of last 
year. 


Finished Iron and Steel. 


Orders have been coming to hand more freely, especially 
in the steel trade, and the inquiries seem to point to a considerable 
expansion in demand. The rise in the prices of pig iron led the 
makers of malleable iron to advance their prices 7s. 6d. per ton. 
The steel makers have had several meetings discussing prices, but 
the general feeling has been that the matter at this stage requires 
to be dealt with cautiously. There can be no doubt that the ten- 
dency of prices is upwards, and it is reported that, as a rule, the 
steel makers are quoting present rates only against prompt 
specifications. This policy will enable them to put their machioery 
into fuller operation. The impression increases that there 
are orders in reserve for a very respectable quantity of steel 
material both for shipbuilding and other purposes. The export 
trade also promises well, and there is a large amount of this kind 
of business in hand, merchants and shippers pressing for early 
delivery. Some steelmakers have in prospect good lines of ship- 
building material. There isa good demand for tubes for a variety 
of purposes. Plain and galvanised sheets are also in demand. 
Ironfounders in some instances find business better than for a 
considerable time past, general and miscellaneous castings being 
more plentiful, while there is more life in the domestic branch 
of the foundry trade, 


Engineering and Shipbuilding. 

The outlook in the engineering trade is more encouraging, 
and business is coming forward more freely. The marine branch 
has fair prospects, with a good business in progress. The Cale- 
donian Railway has placed with a Glasgow firm orders for nine- 
teen renewal bridges, which will provide employment during a 
lengthened period and absorb a large amount of material. A 
large order for railway plant has also been secured by a Glasgow 
company for the Argentine Repub!ic. Some fair shipbuilding 
orders have been received, and it is understood that there are 
others of importance in prospect, 


The Coal Trade. 

The coal markets are generally quiet, but shipments have 
been heavier than usual, and the current business for export is 
good, especially on the East Coast. Home consumers are pur- 
chasing only for present requirements, and prices for all kinds of 
coal are practically unchanged. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of the Coal Trade. 

COLLIERIES are now getting into fuller work as the holiday 
season wanes, and it is satisfactory to note that there is a fair 
maintenance of prices. Many believed that prices would advance 
quietly into the 18s. net, but the older attendants on ‘Change, 
who have been somewhat disappointed that house coals have not 
declined more during the hot season, are satisfied if prices can be 
retained about present rates until the autumnal season is more 
advanced. It will be seen that prices have only moved slightly. 
There has been a betterattendance this week, and a little moreanima- 
tion, but on Change chief interest is being directed to the contest 
in the Committee Courts, where the issue will have a most important 
effect on business. Best steam and seconds are in strong demand, 
and while Monday brought about substantial dealings—consider- 
ing that it was the first day of the week—Tuesday was still more 
animated, and dry coals were again in strong demand. The latest 
quotations were as follows :—Best large steam, 17s, 9d. to 18s.; 
best seconds, 16s, 3d. to 17s. 3d.; ordinary seconds, 15s. 6d. to 
lis. 9d.; best drys, 16s. 6d. to 17s.; ordinary drys, 14s. to 14s, 6d.; 
best washed nuts, 14s. to 15s.; seconds, 13s. to 13s. 6d.; best 
washed peas, 12s. 6d. to 13s.; seconds, lls. to 12s.; very best 
small steam, 9s. to 9s. 61.; best ordinaries, 7s. 3d. to 8s. 3d.; 
inferior sorts, 6s. 6d. to 6s. 9d.; best Monmouthshire black vein, 
15s. 9d. to 16s.; ordinary Western Valleys, 15s. 3d. to lis. 6d.; 
best Eastern Valleys, 13s. 9d. to 14s. 3d.; seconds, 13s. to 13s, 3d. 
Bituminous coal: Very best households, 16s. 6d. to 17s.; best 
ordinaries, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, 17s. 3d. to 
17s. 6d.; brush, 13s. 6d. to 13s. 9d.; small, 10s, 6d. to 1ls.; No. 2 
Rhondda, 12s. to 12s. 6d ; through, 9s. 6d. to 10s.; small, 8s. 
to 8s. 3d. Patent fuel, 15s. 6d. to 17s. 6d. Coke: Special 
foundry, 24s. 6d. to 27s. 6d.; ordinary foundry, 19s. to 22s.; fur- 
nace, 17s. to 18s. Pitwood, 203. 6d to 2ls. Public interest 
has been diverted to the results of using the best Welsh steam 
coal on leading steamers, where some striking figures are shown. 
This has been the case with the Cunard liner Lusitania, which 
arrived at New York at 9.55 p.m. on August 12th in 4 days 
16 h. 40 min., thus lowering her time record by 2h. and 55 min. 
The average speed was for 2890 miles 25.65 knots, The last 247 
miles figured at the rate of 25.77 knots. 


Last Week’s Coal Trade. 

Those who watch keenly the changes of the trade say 
that it is not the higher-priced coals which show the earliest indi- 
cations of change. These forsome time will exhibit firmness when 
the inferior coals are beginning to waver. For some weeks the 
inferior coals, fairly good in quality but inferior as regards the 
best steam or bituminous, have been in better demand. Last 
week a better supply enabled coalowners to sell more freely, and 
to accept also a slight reduction in price. In several instances 
there were deductions of 3d. from the past quotations, Dry coals 
remained stiff and rather scarce. The coal prospects are against 
the likelihood this time of an ascent in price from 18s. This figure 
was obtainable last week, and in some quarters 18s. 3d. was asked, 
but the tendency is downwards, and one prominent reason is to be 
seen in the fact that bookings for September are not at all largely 
placed. Buyers are waiting to see reduced quotations, 


Newport Coal. 

Newport has again given evidence of its healthy condi- 
tion and steady increase in coal development by having shipped 
92,449 tons of coal in the course of last week. The large new 
collieries now in progress, the great dock equipment, and the future 
of the Rhymney Valley are all significant. What the Rhondda 
has been, the Rhymney Valley promises to emulate, if not surpass. 
This is the site of the new Rhondda, and the only point of contest 
between authorities is whether its best coals will rival those of 
which the 4ft. Mertbyr is one of the finest examples. The late 
Richard Fothergill, who was one of the successful advocates in the 
House for the selection of steam coals for the Admiralty, used to 
describe it as the finest in the earth. opening like a cauliflower. 
Newport steam coal is now in strong demand. The only falling off 
has been in placing forward, which has not been so urgently done 
during the last week or two. Latest prices :—Lower figures are 
being accepted for second quality Eastern Valleys, Best Newport 
black vein, 15s, 6d. to 15s.+d.; Western Valleys, 15s. to lds. 6d.; 
Eastern Valleys, 13s. 6d. to 14s.; other kinds, 12s. 9d. to 13s.; 
best smalls, 8s, to 8s. 3d.; seconds, 7s. 3d. to 7s. 6d.; inferiors, 
6s. 9d. to 7s.; best house coal, 15s. to 15s. 3d.; seconds, 14s. 
to 14s. 3d.; patent fuel, 15s. 3d. tol5s. 6d. Coke: Foundry, 
18s. 6d. to 19s. 6d.; furnace, 17s, to 17s. 6d. Pitwood, ex ship, 


20s. to 20s. 6d. Steam coals are beginning todroop. A ncticeabie 
circumstance last week connected with the smaller port was that 
Port Talbot cleared in two cargoes 7400 tons coal to Bordeaux. 


Swansea Coal. 

The port, which is recovering from coy | influence, 
showed last week a gratifying increase. Close upon 90,000 tons of 
coal were despatched. The collieries are now working with greater 
regularity, and there is a strong impression prevailing that the 
season of winter coals now at hand will be a brisk one. From the 
margin of the Neath valleys to Pembrokeshire the famous seams 
of anthracite now in steady development are well placed for the 
increasing demand which is obtained every season. Strength and 
firmness were shown when the market opened this week, and best 
large Swansea was in good demand. Red vein not in good form, 
and a reduction appears to be setting in ; machine coals scarce ; 
rubbly culm firm. Lowest prices:—Anthracite coal, large hand 
picked, 24s. to 25s. net ; seconds, net, 21s. 6d. to 22s, 6d.; big 
vein, large, 19s. 6d. to 21s., less 24; red vein, 12s, to 12s. 6d., 
less 24 ; machine-made cobbles, 23s, 6d. to 24s, net; Paris nuts, 
25s. to 25s. 6d. net; French nuts, 25s, to 263, net ; German nuts 
same; beans, 17s. 6d. to 18s. net; machine-made large peas, 
lls. 6d. to 12s, 6d. net ; fine peas, 10s. to 11s. net; rubbly culm, 
5s. 6d. to 6s., less 24; duff, 3s, to 3s. 3d. net. Steam coal :— 











Best large, 17s. to 17s. 6d., less 24; seconds, 14s, to 15s., less 24 ; 
bunkers, 10s. to 10s, 9d., less 24; small, 8s. to 10s., less 24. 
Bituminous coal: No. 3 Rhondda, 18s, to 18s. 6d., less 24; 
through, 15s, to 15s. 6d., less 2}; small, 10s, 3d. to 10s, 9d., 
less 24. Patent fuel, 13s, 9d. to 14s., less 24. 


Shipping ‘* Combine.” 
The progress of the ship era, as regards the coal ports of 
Wales, is on the eve, to all appearances, of receiving a striking 
addition, When the era opened the coal fleet was limited to 





sailing vessels trading to Bristol and London, and all of small 
dimensions. From the thirties these have increased in size, and 
with the advent of steam power have received an intruder, as o!d 
sailors consider, which has gradually displaced sailing vessels by 
steamers, some of large dimensions. Leading coalowners, such as 
Radford, now have large fleets, chiefly steamers. One, Messrs, 
Tatem and Co., have now fifteen large steamers, and it is proposed 
to amalgamate these and form one large undertaking. The 
capital is to be £330,000 in £1 shares, The lowest value of any 
vessel of the fleet is set at 42 per cent. of the original, while 
the Lady Lewis, which is only two years old, is credited with 
2 per cent,” 


Iron and Steel. 

There are significant rumours of changes in the iron and 
steel trades of the district, but it will be wise to discountenancy 
them for atime. At the first glance they appear to be improbable, 
but the trade is evidently entering upon a course so distinct from 
that pursued by the founders that it is not safe to deny the pos- 
sibility of alterations which may be forced by the turn of affairs, 
or for economical reasons. At one time the exis‘ence of ironstone in 
a district determined the site of thefurnace. Now Welsh ironstone 
only comes in as a very small accessory ; the position on the coast 
has followed that of Rubio ore, The substitution of hot for cold 
is the chief consideration. The importation of pig iron from Spain 
blast was not a more vital change than that of increased produc- 
tion. Dowlais, for example, is being laid out for a very great in- 
crease, so large as to make it imperative to have a corresponding 
increase indemand. Trade continuesin a very unsatisfactory state. 
Up to a late period, while the principal works remained in a weak 
state, Dowlais displayed a great deal of vitality. A smart business 
was being done in rails for the Colonies, and the development 
‘employed a number of men. Of late there is less being done in 
reconstruction, and the operatives are being reduced. A large 
number of mechanics and others are under notice, and at the stee! 
works the regular time is now getting to be four days per week ; 
foundry and locomotive shops are being similarly treated. The 
stoppage of important work and the issue of notices suggests some 
radical changes, and now that Cyfarthfa works are practically 
stopped, the outlook becomes serious. Dumping continues, 
and appears to be steadily increasing. Imports this week 
small. In the Swansea Valley the make of pig continues 
satisfactory. Metal Exchange quotations:—Hematite mixed 
numbers, 59s. 104d. cash and month ; Middlesbrough, 51s. 4d, 
cash, 51s, 7d. month ; Scotch, 57s. 3d. cash and month; Welsh 
hematite, 62s. 6d. to 63s. 6d., delivered ; Kass Coast hematite 
62s. to 62s, 6d., c.i.f.; steel bars, Siemens, £4 10s.; Bessemer, 
£4 8s. 9d. to £4 10s. Other quotations: Block tin, £137 17s. 6d. 
cash, and £139 2s. 6d. three months ; copper, £59 17s 6d. cash, 
and £60 16s, 3d. three months ; lead, £13 ; spelter, £22 2s.; silver, 
234d. per ounce. According to a telegraphic dispatch received 
as we go to press the prices of rails, bars, and ore were slightly 
advanced, while the prospects generally in Wales and the Midlands 
assumed a brighter aspect. 


Tin-plate. 

The harbour returns, Swansea, last week were as follows : 
—Received from works 84,186 boxes ; shipped during the week, 
90,964 boxes ; stock remaining, 130,257 boxes. ‘The importaut 
event of the week was the annual meeting of the Swansea Metal 
Exchange, Col. Wright in thechair. The review by the chairman 
was received with great interest, and as a reliable commentary on 
trade, and replete with subject matter for discussion, will be 
widely read. In moving the adoption of the report, the chairman 
congratulated the attendance that the make of tin-plate, black 
plate, and galvanised sheets had not suffered so much in Wales as 
elsewhere. Last year when he addressed them the tide of trade 
showed a decline. The tin-plates exported in 1907 amounted to 
406,328 tons, and in 1908 to 402,869 tons, a decrease of 3459 tons. 
Black plates in 1907 totalled 71,531 tons, in 1908 to 61,068 tons, a 
decrease of 10,463 tons. Galvanised sheets exported in 1907 were 
467,889, in 19U8 to 390,124, a decrease of 77,765 tons, or 6 per 
cent. The chairman, after showing the loss sustained by these 
items to the iron and steel industry, went on to comment upon the 
increased dumping. Up to 1907 the imports to which he specially 
alluded were shown as a total under the heading of foreign steei, 
and included blooms, bi'lets, slabs, steel and tin-plate bars. In 
1907 we imported 327,201 tons of these classes. In 1908 the 
classes were divided under three headings, viz :—Ingots, 21,147 
tons ; blooms, billets, and slabs, 409,206 tons ; steel and tin-plate 
bars, 130,187 tons, making a total of 560,540 tons, which 
gave an increase of 233,339. This, the chairman showed, 
if the manufactures could have been confined to Wales, 
would, roughly stated, have kept five blast furnaces, two 
steel works, and two collieries fully employed. Conclud- 
ing a long and able survey of conditions and prospects, 
the chairman deduced a valuavle moral, showing that foreign 
rivalry emphasised the necessity for the retention and improve 
ment of trade relations and freedom from labour troubles, and 
maintaining the excellence of make and manufacture. Latest 
prices: Ordinary tin-plates, Bessemer primes, 123, 14d. to 12s. 3d.; 
Siemens primes, 12s. 1}d. to 12s. 3d.; ternes, 21s. 3d. to 21s. 6d.; 
c.a, roofing sheets, £8 7s. 6d. to£8 lus.; big sheets for galvanising, 
£8 10s. per ton ; finished black plate, £9 10s. per ton; galvanised 
shee.s, 24 g., £10 5s. to £11 nominal. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Vincent S, ALLPRESS asks us to state that in future all letters 
and correspondence, &v., should be addressed to him either at 
39, Victoria-street, Westminster, or to Southwick, Sussex. 

Tue British Griffin Chilled Iron and Stee) Company, Limited, 
asks us to state that the recent fire at 139, Cannon-street, will in 
no way affect its business, but that on and after Wednesday, the 
1st September, its London address will be 81, Cannon-strest, H.C. 

Mr. T. R. Witton, B.A., informs us that he has commenced 
practice at 18, Westminster Chambers, 1, Crosshall-street, Liver- 

l, as a civil engineer, Mr. Wilton was for many years an 
assistant to Mr. A. G. Lyster, M. Inst. C.E., Eagineer in Uhief to 
the Mersey Docks and Harbour Board. 

THe Hon, Alexander Murray, M. Inst. C.E., Colonial Engi- 
neer and Surveyor-General to the Government of the S-raits 
Settlements, is retiring on pension, after a period of no less than 
thirty-eight years’ service in the Eastern Coiunies. He has held his 

resent appointment since January, 1898, when he left the Ceylon 
-ublic Works Department, where he had risen to be Assiscant 
Director of Public Works. During the decade in which he has 
been head of the Straits Settlements Public Works many important 
works have been put through in the three Settlements of Singa- 
pore, Penang, and Malacca, while in the last year or two Labuan 
has been added to the original Settlements. Daring this time the 
expenditure of the Colony on public works has been treb.ed and 
the staff doubled. 











INsTITUTION OF Mininc EvecrricaL Enotneers.—A Council 
Meeting of the Institution of Mining Electrical Eagineers was held 
at the Koyal Victoria Hotel, Sheffield, or Saturday, vhe 21st inst. 
A report was presented by tne Hon. Secretary, Mr. J. G. Williams, 
%, Moresby Parks, Whitenaven, showing that the membership had 
reached 300, with a prospective immeaiate increase to 400 by the 
addition of candidates who had not yet been formally elecsed. The 
Draft Memorandum and Articles of Association were submitted 
and provisionally approved. It was resolved to create a Diploma 
Class of Membership, to which candidates could only obtain 
admission by examination, after having had an approved term of 
practical experience in charge of electrical sp in mines, It was 
turther arranged that entrance fees should be payable by members 
of all Glasses who join after the incorporation of the Institution, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

In spite of a slightly better employment that can be 
noticed in some departments, quotations leave much to be desired, 
and the competing mills have even succeeded in further reducing 
the prices for bars. At a recent meeting of the Steel Convention 
it was stated that the amount of orders booked at present is 
300,000 t. higher than at this time last year. Inland demand in 
semi-finished steel was stated to have slightly improved, exports 
remaining limited. Present quotations are to be maintained during 
the next quarter. In the beginning of the present month the 
orders booked for eectional iron were 75,000 t. bigher than in August, 
1908, while de.iveries during the first seven months of this year 
were 174,000 t. higher than in the corresponding period last year. 


The Silesian Iron Market. 

A greater activity in the building line has caused inland 
demand for girders and sectional iron to rise, and five to six weeks 
are the terms of delivery now generally asked, against two to three 
weeks in last month. Rates have not shown any forward movement ; 
offers of West German firms are plentiful, prices rarely exceeding 
M. 91 p.t., free Rhenish-Westphalian works, while merchant iron 
from the Saar is being sold at M. 88 p.t. at works, and this has 
ferced the Silesian ironworks to maintain their low rates ; export 
to any but the nearest countries is quite out of the question. Of 
the plate market much the same is reported, employment 
showing an improvement, while quotations remain unremunerative. 
Official quotations of the Diisseldorf Change from August 6th are 
as under :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 per ton net at mines. — 
10 to 12 per cent. grade, M. 60 to M. 63; white forge pig, M. 55 to 
M. 58; iron for steel making, M. 54 to M. 56; German Bessemer, 
M. 56to M. 58; basic, free place of consumption, M. 48 to M. 50; 
Luxemburg forge pig, free Luxemburg, M. 43 to M. 45; Luxem- 
burg foundry pig, No. 3 M. 45 to M. 46; German foundry pig, 
No. 1, M. 54 to M. 56; No. 3, M. 53 to M. 55 ; German hematite, 
M. 55 to M. 57 ; common bars in basic, M. 95 to M. 100; iron bars, 
M. 122.50 to M. 125; hoops, M. 120 to M. 122 50; steel plates, 
M. 104 to M. 110; boiler plates, M. 114toM. 120; sheets, M. 117.50 
to M, 125, all per ton, free at works, 


Austria-Hungary. 

There was a little more life felt in the bar and girder 
department, German imports being less, but there was not much 
business done generally, a languid tendency prevailing in most 
branches, In pit coal, as well as in brown coal, a satisfactory busi- 
ness has been transacted, and there will be more life presently, 
the sugar mills now coming forward with more orders. 


Iron and Steel in France. 

Makers of semi-finished steel have been doing a fairly 
remunerative business of late ; buyers have come forward more 
freely with their contracts, and the export trade shows an improve- 
ment of 40 to 50 per cent. against previous months. The rolling 
mills and constructional shops purchase freely, French railway 
companies having placed numerous orders for locomotives and 
wagons, and the rail works are well occupied. A contract of 
20,000 t. rails was recertly placed with some of the leading firms. 
The mills of Pont & Mousson are doing a good export trade, having 
secured 16,000 t. pipes for Mexico, and also for Cairo. For mer- 
chant iron 155f. to 160f. p.t. is generally paid in the North, which 
means an advance of 5f. p.t. against previous months; in the 
Haute-Marne and Centre 1654. to 170f. p.t. are given, and in the 
Loire 180f. p.t. Girders are in improving request at 190f. p.t. 
Heavy Ss being in rising demand, have realised 5f. p.t. more 
thanin last quarter. Inthe Haute-Marne 3 mm. plates are quoted 
190f. to 195f. p.t.; in the East and North 165f. to 170f. p.t. are 
usually given. On the French coal market good trade is reported, 
especially in engine fuel. 


Fair Activity in Belgium. 

There is no change in the character of the trade in iron 
and steel; purchases have rather increased in volume, as more 
work is coming forward in the manufactured iron department. 
Some mills have been able to raise bars to £4 10s. f.o.b, Antwerp, 
while those in less active occupation quote £4 9s. per ton. Plates 
and sheets generally meet with better request. A somewhat 
fluctuating tendency was felt on the pig iron market, foundry pig 
varying between 65f. and 66f. p.t., while forge pig iron only 
realises 65f. p.t. Compared with last year, output in pig iron 
shows an improvement ; of 44 existing blast furnaces 36 only are 
in blow, with a daily output of 4800 t. Production in July was 
148,110 t., against 102,890 t. in the year before, and during the 
first seven months of this year 887,390 t. were produced, against 
681,270 t. during the same period last year. On the Belgian coal 
market a steady and remunerative trade is being done. 








AMERICAN NOTES, 
(From our own Correspondent.) 
New York, August 15th. 


CHANGES of conditions come suddenly in the United States. The 
collapse of railway building two years ago and the cutting down of 
expenses in every conceivable manner left the great iron and steel 
industry with 40 per cent. of its trade practically cut off. Many 
influences have united to keep the railroad companies out of the 
market until recently. The last department in the steel industry 
to improve is the steel rail industry. Within a very short time 
orders have begun to flowin. Western mills are deriving the first 
benefits. The Illinois steel mills and the great Gary plant have 
now more orders for rails than they can complete by the close of 
the year by upwards of 100,000 tons. Overflow orders are being 
sent east. The cause of this sudden burst was the action of three 
large railway systems in ordering equipment amounting in value 
to 23,000,000 dols. Thousands of buyers of securities are again 
buying, and quotations for railway and industrial stocks show a 
steady upward tendency. Large orders for steel are arriving at 
eastern plants, and the possibility of not obtaining deliveries in 
time to suit is leading toa rush of orders by some large buyers. 
During the month of June the orders for cars amounted to 7600, 
for July 25,000, and thus far in August 30,000. The strike at the 
— of the Pressed Steel Car Company, near Pittsburgh, con- 
inues, 

In structural steel the demand is again large, and orders for 
early delivery cannot be taken care of. The plate mills by this 
time are all full of work, and a large amount of business is in sight 
for the autumn months. The furnace interests are rejoicing over 
the complete transformation of their business. Prices are quietly 
moving upwards, especially in steel-meking iron. An addi- 
tional source of activity is found in the shipyards along the Atlantic 
Coast, The rapid development in the Southern States, especially 
in the cotton and mineral belts, has stimulated commercial relations, 
The result is a demand for shipping facilities, All the yards are 
now running to full capacity. Among recent rail orders are 20,000 
tons by the Baltimore and Ohio Road, 10,000 tons by the Chicago 
and Great Western, and 5000 tons by Burlington. The Penn- 
sylvania Company has added to its recent order cars which will 
cost three million dollars. Greater activity prevails in copper. 
During July the Copper Producers’ Association report an increase 
in deliveries of 32,000,000 pounds, Arrivals of tin this month 
10,000 tons in round figures, 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italies. 

When the abridgment is not illustrated the Specification is without 
drawings. 

C Specifications may be obtained at the Patent-ofice Sale Branch, 
25, Sruthen einen erie 98, Tiensery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement af the acceptance of 
the complete specification. 








Any person may on any oy the pane mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


16,314. August Ist, 1908.—IMPROVEMENTS IN APPARATUS FOR 
SUPERHEATING STEAM, Andrew Bolton, of 49, Deansgate, 
Manchester, and Thomas Carter Beeley, of Hyde Junction 
Ironworks, Hyde,both in the County of Lancaster. 

Two separate boxes as A and B are provided placed parallel to 
each other, one box being for the inlet and the other box for the 
outlet of the steam, each box having one or more rows of tubes 
CC! depending therefrom ; the upper ends of these tubes are 
open, and are expanded in the bottom of the separate boxes, and 
the bottom ends of the tubes are closed, Tubes DD! of lesser 
diameter are placed within and extending respectively nearly to 
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the bottom of the closed ended tubes ; the bottom ends of these 
inserted tubes are open, and the upper end of each of the inserted 
tubes D on the inlet side or box is connected to the upper end of 
a corresponding tube D! on the outlet side or box B by a semi- 
circular tube E. By these means the steam entering the inlet box 
A will pass down the set of tubes C whose bottom ends are closed, 
ascend the tubes D inserted therein, pass through the semi- 
circular connecting tubes E, pass down the inserted tubes D! con- 
nected therewith, ascend the closed ended tubes C! in which they 
are inserted, and enter the other or outlet box, passing from 
ge to the outlet pipes. There are seven illustrations. — August 
4th, 1909. 


TURBINES. 


19,744. September 19th, 1908.—IMPROVEMENTS IN AND RELATING 
TO BALANCING MRANS FOR STEAM TURBINES, Carl Roth, of 9, 
Anna Scrarse Zehendort, near Berlin. 

Steam enters by the pipe G and passes through the blades 
below it. At a point J any suitable connection is made to the 
interior of the drum. For instance, an opening is provided in the 
drum D to admit steam to the inside of the drum, and from the 
opening J the blading on the drum and casing is continued to 
the exhaust K. Ata convenient distance between the steam inlet 
G and the opening J, the inlet M from the overload valve is 
arranged. The drum is of constant diameter throughout its 
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length, and no end balancing faces are provided on which there is 
a resultant pressure. The shaft is continued outside the casing 
towards the right, and carries the propeller. The direction of the 
thrust on the propeller is that shown by the arrow S, while the 
direction of the pressure on the turbine blades and also on the 
closed disc F 1s that of the arrow T. When the end pressure on 
the propeller shaft varies, the load on the turbine also varies, and 
in consequence the pressure of steam passing through the opening 
J alters. Thusif the end pressure of the propeller shaft increases 
and the overload valve is opened so that steam passes through the 
opening M, the pressure of steam passing through the opening 
J in the turbine drum is increased, and in consequence the resultant 
end pressure on the closed disc F is also increased. In this way 
automatic control of the end pressure is secured. There are two 
other modifications. — August 4th, 1909, 


TRANSMISSION OF POWER. 


6850. March 22nd, 1909.—IMPROVEMENTS IN FRICTION COUPLINGS 
ADAPTED FOR USE WITH ELECTRO-MOTORS FOR DRIVING 
MACHINE TOOLS AND THE LIKE, La Société Anonyme Electricité 
Electro-mécanique, of 34, Rue du Bosquet, Brussels, Belgium. 

This invention has for its object to avoid the overload and the 
consequent — disabling of electric motors, and to this end 
an improved adjustable friction coupling, of the kind provided 
with friction driving blocks carried by spring arms adjusted by 
screws, is employed. On the shaft W of the electro-motor M one 
member A! of the coupling is secured. A sleeve K turning freely 
on the shaft W carries at one end the second member D of the 
coupling, the other end of the said sleeve having secured thereon 
the tool carrier F or the like, which may, for example, carry a drill 
or boring tool. The outer surface of the member D is provided 
with a V-shaped groove into which friction blocks X X! X2, carried 
by springs D! D2? D® attached to the member A! are pressed by 
means of the screws sss. The power transmitted from the motor 
to the tool thus depends upon the frictional resistance of the 





blocks D! D? D3, which latter may be stn ag proportionally to 
the power. When the load becomes too heavy and tends to over- 


load the motor, the friction blocks D1 D? D%, being adjusted by the 
screws to the overload point of the motor, will slip, thus prevent- 





Section on line A.B. 


ing any overloading of the motor and breaking of the drill or other 
tool.—A ugust 4th, 1909. 


SWITCH GEAR. 


18,623. September 4th, 1908.—IMPROVEMENTS IN ELECTRIC START- 
ING SWITCHES UsING LiquID RESISTANCE, the Sandycroft 
Foundry Company, Limited, engineers, and Thomas Murth- 
waite Dutton, both of Sandycroft, Chester. es 

The liquid is contained in a tall metal cyiinder B, which is cor- 
rugated to assist in the dissipation of heat. The container is 
mounted upon a base C, which has supports of porcelain. Within 
this cylinder there is provided a cylindrical electrode E, which 
may be of wrought iron, and which is joined to a connecting nut 

F. The inner electrode G is also cylindrical, and is preferably of 

cast iron. The casting is closed at the upper end, which, how 
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ever, is protected by a layer H of enamel or other suitable in- 
sulating material. At the lower end the mouth of the cylinder is 
closed by a plate of wood or the like K, between which and the 
edge of the cylinder G a tight joint is made by an india-rubber or 
other packing M. The plate K is pressed against the mouth of 
the cylinder by a bolt N passing through it and through a cross- 
piece P resting against projections in the interior of the cylinder. 
This inner electrode, with its bottom cover, is supported in the 
vessel by means of the conductor Q, through which the current 
passes. This conductor is surrounded with an iron tube R filled 
with bitumen or the like S. Porcelain insulators are preferably 
interposed at the top and bottom of this tube. With cylindrical 
electrodes the insulating screen V also takes the form cf a 
cylinder, which, however, is open at both ends. This cylinder is 
supported by a number of rods W, by means of which it may be 
raised or lowered in the liquid. The screen may be made of 

rcelain or other insulating material, or of enamelled iron or the 
ike,—August 4th, 1909. 


DYNAMOS AND MOTORS. 
18,017. August 27th, 1908.—IMPROVEMENTS IN OR RELATING TO 


THE REGULATION OF ELEcTRIC Motors, Siemens Brothers’ 
Dynamo Works, Limited, of York Mansion, York-street, 


Westminster. 
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This invention has reference to improved arrangements either 
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for regulating the speed of direct and single or polyphase commu- 
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tator motors with separate or shunt excitation, or for improving 
the power factor in the case of alternating current motors. The 
object of the invention is to maintain a high electrical efficiency 
under all conditions of load and speed. A indicates the motor 
whose field and armature voltage are to be altsred as described in 
the complete specification. This motor is driven by a combined 
set consisting of a driving motor B which is coupled mechanically 
toadynamo C for driving the first mentioned motor, and to a 
second dynamo DP for exciting the field A! of the first mentioned 
motor A. The fields C! and D! of the dynamos C and D aresepa- 
rately excited from the mains F, and each has a voltage regulator 
G. regulators are coupled together in such a manner that the 
fields of the two dynamos must be altered simultaneously in the 
manner set forth in the specification. This can be done, for 
example, by merely connecting mechanically together the sliding 
contacts of the regulators G in such a manner that they each 
move to an equal degree, and by suitably grading the resistances 
to give the required variation in the currents of D! and Cl. If, 
however, the resistances cannot be graded in the manner desired 
the sliding contacts may be geared together so that the required 
relative movements are obtained. A vector diagram is given for 
explaining the theory of the arrangement.—August 4th, 1909. 


23,709. November 5th, 1909.—IMPROVEMENTS IN BRUSH GEAR 
FOR DYNAMO-ELECTRIC MACHINERY, by Peter Logan Raeburn 
Fraser, engineer, and the Tudor Accumulator Company, 
Limited, engineers, ali of 119, Victoria-street, London, S.W. 

The object of the present invention is to provide a construction 
in which the brushes are moved over with certainty immediately 
the rotation changes its direction, while during ruaning 
there is no undue friction on the armature shaft. In the 
arrangement shown in the upper engraving, the armature 
shaft A is supported on ball bearings B, placed between an 
inner race ( fixed to the shaft and an outer race D on the 
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ramework E. The brush holders F are carried by a frame G to 
which are fixed the outer races H of the ball bearings J and K, the 
inner races L being fixed to the armature shaft A. The inner 
races are kept in position between the nuts M and a shoulder on 
the armature shaft by distance pieces N. According to another 
form of the invention shown in the lower engraving the arma- 
ture shaft A is extended for a short distance through its bear- 
ings and the inner race of a bal) bearing is fixed on the shaft 
beyond the main bearing. The frame G carrying the brushes F 
is fixed to the outer race of the ball bearing, and can turn freely 
on the shaft. Suitable stops are provided on the frame P of the 
machine, preventing the rotation of the brushes too far in either 
direction.— August 4th, 1909. 


PUMPING AND BLOWING MACHINERY. 


11,558, May 15th, 1909.—IMPROVEMENTS IN CENTRIFUGAL PUMPS, 
Gebriider Sulzer, of Winterthur and Ludwigshafen a-R, in the 
Empire of Germany. 

This invention relates to a multiple coupled centrifugal pump 
in which the coupled pumps may operate in series for producing a 
suitably high pressure, or in parallel for pumping a suitably large 
quantity. The water flows from the suction pipe A through the 
chambers B! C,, the first dise D!, and the duct E into the first 







































delivery chamber F. When the valve G is open the water flows 
from chamber F through chambers B? and C, into the second disc 
D2, and thence through the duct E? and chamber H into the 
delivery pipe S. Since the pressure in the pipe S is in excess of 
that in chamber F, the valve K remains cl ; so also does the 
valve L, for the pressure in chamber B? exceeds that in pipe A. 
When the pump dises D! and D? are to operate in parallel, the 
valve G is closed, so that the first disc delivers water directly into 
pipe S, and the second sucks water directly from pipe A. In the 


right-hand engraving the water circulates from the reservoir M 


ing rings B, each consisting of an outer and an inner ring provided 
with ball-races for the balls, which by mechanical means are 


moving the valve G a device Q is used, which consists of a piston, 
subject on the one hand to the pressure in pipe O, and on the 
other hand to a spring, such that when the pressure in O falls 
below a predetermined value the valve G is shut. The spring is so 
adjusted that the valve G is automatically shut as soon as the pipe 
Z becomes full of water, and therefore acts to assist the lift of the 
pump, diminishing the pressure in pipe O.— August 4t/, 1909. 


‘AERONAUTICS. 
15,924. July 27th, 1908.— IMPROVEMENTS IN AERONAUTICAL 
MACHINES, Thomas Wigston Kingslake Clarke, of St. 


Catherine’s, Mapa-road, Surbiton. 
For steering the machine, either or both of the supporting sur- 
faces, but preferably the leading one, is mounted on a central 
pivot Al, and is provided with a lever F, furnished with a steering 
wheel X, and mounted in a bearing which is pivoted at F'. By 
raising or lowering the lever the plane of the supporting surface 
may be canted to an angle oblique to the main axis of the machine. 
The lever is, moreover, mounted in bearings X'!, to work as a 
spindle, and is furnished with a drum or drums G, to which cords 
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are attached, or about which they are wound, these cords, after 
passing around guide sheaves S, being respectively attached to 
the outer eztremities of the supporting surfaces, or alternatively to 
the frame, so that upon turning the spindle F and its drum or drums, 
either one extremity or the other of the supporting surface A is 
depressed, according to the direction in which the spindle is 
rotated. By these means the angular position of the supporting 
surface A, even when rigid in character, may, by the manipulation 
of a single steering wheel, be set obliquely to the plane of flight, 
or may be tilted laterally about its transverse axis. It may also, 
if deemed desirable, be pivoted about its vertical axis A! at right 
angles thereto.— August 4th, 1909. 


MISCELLANEOUS. 


19,951. September 23rd, 1908.—IMPROVEMENTS IN THE MANUFAC- 
TURE OF TUYERES FOR Bast FURNACES, William Haigh 
Benson, Woodlands, Ashgate-road, Chesterfield. 

The present invention has for its object to reduce to a minimum 

the cost of maintenance of blast furnace tuyeres. The tuyere is 

made as usual in two parts, respectively A and B. The y part 

A, which is made of cast copper, is provided with an inlet C and 

an outlet D, allowing the cooling water to flow freely through 


















the tuyere. This body part Ais made sufficiently strong to last 
for an indefinite period. The renewable nose Bis made of wrought 
drawn copper and screwed in the body part A. The inside joint 
E which is in the blast passage has a sliding joint bevelled at the 
end, and the outside joint F is bevelled and screwed, suitable 
recesses being provided for the purpose in the body partA. This 
method of connecting the two parts has been found the most con- 
venient for changing the noses rapidly.—A wgust 4th, 1909. 


2442, February 2nd, 1909.—IMPROVEMENTS IN BALI BEARINGS, 
The Gelsenkirchener Gussstall and Eisenwerke, vorm. Munscheid 
and Co., and Hermann Sennlaub, both of Gelsenkirchen in 
Westphalia, Prussia. 

In the hub of the wheel A there are contained two sets of bear- 
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structure, the displacement of these bearing rings being prevented 
by means of the distance ring C, the interior D of which serves as 
a receptacle for lubricating material. The axle L with its bearing 
and distance rings are secured in position in the hub hy means of 
a ring or flange G and a cover E, which are clamped together by 
screw bolts K passing through the hub, whilst longitudinal dis- 
placement of the whole of the axle L is prevented by a transversely 
divided ring M that is lodged within the cap E, and engages with 
a peripheral groove in the axle L. The cover E is provided with a 
washer F, and the flange G with a felt ring H ; whilst to the flange 
G there is riveted a leather packing X which prevents the escape 
of the lubricating material and the entry of dust. Upon drawing 
together the flanges G and C by means of the screw-bolts K the 
entire device is firmly clamped together and is kept in position on 
the shaft L by the divided ring M.— August 4th, 1908. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





927,969. Ropk PULLEY MADE IN Two Parts, J. F. Heniy, 
Boulogne-sur-Mer, France.—Filed December 7th, 1908, 
This is a patent for a pulley which can be cpened as shown to 


227,969] 






release a rope, and so save time in overhauling it. 

one claim. 

928,109. Exastic FLvuIp TURBINE, C. G, Curtis, New York, NY, 
aszvgnor, by mesne assignments, to General Electric Company, a 
Corporation of New York.—Filed November 1st, 1907. 

This is a species of covering patent, with ten claims. The second 

gives a good idea of the nature of the patent. A turbine having a 

shell and a drum, there being a passage for working fluid between 


928.109] 


There is only 





the shell and drum, rows of fixed and moving buckets within the 
passage, with large clearances between the relatively moving 
surfaces and a diaphragm dividing the passage into stages of 
different pressures, there being one row at least of fixed anda 
plurality of rows of moving buckets in each stage, the said 
diaphragm having a central opening in which the drum rotates. 
928,280. Process OF SEPARATING WATER FROM OIL, J. W. 
Pittock, Philadelphia, Pa.. assignor to the Oil and Wast. 
Saving Machine Company, Philadelphia, Pa,, a Corporation of 
Pennsylvania,—Filed August 27th, 1908, 
This is a patent for a method of separating lubricating oil from 
water, consisting in forcibly projecting the intimately mixed oil 
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and water as a spray against a surface heated to a temperature 
sufficient to evaporate the water but insufficient to decompose the 
oil, whereby the water is vaporised and the oil remains in a liquid 
state. There are five claims. 













ContTracts.—Hudswell, Clarke and Co., Limited, of Leeds, have 
just received an order for six locomotive boilers from the Rhymney 
Railway Company, South Wales.—The contract for pumping 
plants for the Alexandra Dock, Newport, has just been let. The 
pumping plant proper will consist of two main pumps coupled 
direct to two triple-expansion steam engines, two separate 
500 kilowatts generating sets being installed for lighting and 
power purposes, The pumps will be capable, when working 
simultaneously, of pumping 50,000,000 gallons of water from the 
river Usk into the dock extension in a period of five hours, the 
average quantity of water delivered during this period by one 
pump being 80 000 gallons per minute. The same pumps will ba 
used for emptying the graving dock, which will be built at a 
fature date. In this case the pumps will work against a total 
head of 42ft., and will each deliver an average quantity of 
100,000 gallons per minute. The main contractors for the whole 
of the scheme are Cole, Marchent and Morley, Limited, of Brad- 
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through pipe A, pump N, pipe O, condenser T, and pipe Z. 





pressed between the rings so as to form with them a complete 





ford, while the pumps are being built to the designs of Jens 
Orten-Boving and Co., by Willans and Robinson, of Rugby. 
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On the evening of Saturday, July 14th, a disastrous 
outbreak of fire occurred on board the Cunard liner 
Lucania while lying at her berth in the Liverpool docks. 
The fire, which is believed to have commenced in the 
saloon galley, soon spread into the forward parts of the 
vessel, and when the Liverpool fire brigade arrived at the 
quay, it was found that the entire woodwork in the first- 
class saloon and elsewhere was rapidly being consumed. 
it was soon seen that the efforts of the brigade, which 
was employing two motor fire engines, in addition to 
taking water from the mains and from four fire tenders, 
would be unable to overcome the outbreak. Accordingly, 
it was determined to sink the vessel by admitting the 
water of the dock into her. But difficulties were encoun- 
tered when this came to be carried out, as the ship took a 
lurch towards the quay, damaging her funnels by striking 
some cranes, and imperilling firemen who were on her at 
the time. The services of tugs were then employed to 
restore her to an upright position, and to hold her there 
until she settled. This she finally did, and sank in about 
30ft. of water. After raging for about sixteen hours the 
tire was thus ultimately extinguished. Great damage was 
done, but this would certainly have been considerably 
more had not the engine-room bulkhead prevented the 
flames from reaching the afterpart of the ship. 


Ir will be remembered that when the Chancellor of the 
Exchequer presented his Budget in the end of April he 
made certain promises as to schemes for road im- 
provement, for which he proposed to raise money by 
taxes laid upon motor cars and petrol. The Govern- 
ment have now laid before the House of Commons 
a Bill designed to secure this object. It is called the 
Development and Road Improvement Bill, and is divisible 
into two sections. The first gives the Treasury power to 
devote for five years, half a million pounds per year 
for improvements connected with, agriculture, fish- 
eries, the construction of canals, harbours, tramways, 
andsoon. The money in this case will be drawn from the 
consolidated funds. The second part of the Bill directs 
the employment of the money raised from motor car 
taxation alluded to above. It contemplates the creation 
of a Road Board, whose function will be (a) to construct 
and maintain new roads; (b) to make advances to 
highway authorities towards the construction of new 
roads or the-improvement of existing roads which appear 
to the Board to be required for facilitating motor traffic. 
The roads built under these terms are to be reserved 
wholly for motor traffic, and a toll may be imposed on 
any other traffic desiring to use them. There will, it is 
understood, be no speed limit, but the other clauses of the 
Motor Car Act of 1908 will be enforced. Powers will be 
given for the compulsory acquisition of land, and the 
Board will have the right to secure on each side a width 
of 220 yards from the centre of the road. The amount 
of money available in the first year was estimated by 
Mr. Lloyd George at £600,000, but it will, of course, 
increase as the number of motors augments. 


SEVERAL interesting events connected with the lighting 
and marking of the coasts of the United Kingdom have 
to be noted in the month of August. On August 12th a 
submarine bell was put into service at the Nab Lightship 
in the approaches to Portsmouth, and the experimental 
submarine bell fitted to a buoy at the Bullock Patch 
in neighbouring waters at the end of June is said to 
have given satisfactory results. The submarine bell at 
the head of the Mail Pier in Holyhead harbour, which was 
also established at the end of June, is worked by hand 
when the arrival of steamships is expected during foggy 
weather, and official announcement is now made that the 
bell to be placed on the sea bed in deep water off the 
North Stack, near Holyhead, will be in operation on and 
after October 14th next. This signal, which we have 
already referred to in these columns, will be operated 
from the shore. Notice has also been given that on and 
after the same date the Kish Bank light vessel, between 
Holyhead and Kingston, will sound a submarine bell 
during foggy weather. There will shortly be twelve light 
vessels in home waters, equipped with submarine bells, 
in addition to buoy and shore stations. The unwatched 
gas-lighted boat, which we described and illustrated in our 
last issue, is to be permanently moored in the Lune Deep 
in Morecambe Bay. This vessel is fitted for the recep- 
tion of a submarine bell to be actuated by the motion of 
the vessel, but the bell has not yet been provided, and 
no official announcement respecting it has been made. 
The construction of the Lune Deep boat marks a new 
departure on the part of the Trinity House, although 
numerous similar unattended gas-lighted vessels have been 
in use for several years in Scotland, France, and at Cal- 
cutta and Bombay. The Lune Deep differs, however, 
from earlier examples of the same class in that it is pro- 
vided with a flashing light with revolving optic instead of 
a fixed optic with occulting gas burner. The old revolving 
light at the South Stack lighthouse is now being replaced 





by a more powerful flashing Jight which will be lighted in 
October next, and early in August the occulting light on 
Bardsey Island, off the Carnarvonshire coast, was re- 
placed by a white flashing light giving five short flashes 
in quick succession every 15 seconds. At the same time 
the use of the Cardigan Bay light-vessel was discontinued. 


THE Welsh Railway Bills, which were considered by 
Lord Camperdown’s Committee in May last, and in due 
course of time passed the House of Lords, have been 
before Sir G. Doughty’s Committee in the House of Com- 
mons during July and August. No less than twenty-six 
days were occupied in considering the Taff Vale Bill in 
the Commons, and on August 26th the Committee came 
to the conclusion that the preamble was not proved so far 
as it related to the purchase of the Cardiff Railway Company. 
The purchase clauses formed by far the most important 
part of the Bill, providing for the transfer of the Cardiff 
Railway, whose capital stands at £6,333,300, in exchange 
for a payment of £5,083,300 in Taff Vale Railway Stock. 
The principal petitioners against the Bill were the Barry 
Railway Company, the Alexandra (Newport) Docks and 
Railway Company, and Lord Plymouth. On the other 
hand, the Bill was supported by the Great Western Rail- 
way Company, Lord Bute—who is the principal share- 
holder in the Cardiff Railway Company—the Cardiff Cor- 
poration, and the Rhymney Railway Company. In view 
of the Committee’s decision the promoters decided not 
to proceed with the other Bill for the Amalgamation of 
the Rhymney Railway Company with the Taff Vale Rail- 
way Company, and it was accordingly abandoned. 
The decision of the Commons Committee against the 
fusion of the companies’ interests has come somewhat as 
a surprise, especially after the successful passage of both 
Bills through the Lords. All classes of Cardiff, Taff Vale, 
and Rhymney Railway shares fell considerably on the 
announcement of the Committee’s decision, the Cardiff 
Preferred dropping 6 points to 86. On the other hand, 
there was a corresponding rise in Barry Railway stock. 
It is not unlikely that a fresh attempt to bring about the 
amalgamation of the three South Wales companies will 
be made next session. 


Tax Brazilian Government have placed the contract for 
the floating dock intended for the accommodation of the 
new battleships of the Dreadnought type in the hands of 
Vickers, Sons and Maxim, Limited, of Barrow-in-Furness. 
Eight tenders were submitted to the Government, those 
sent in by the three British firms competing being based 
on designs prepared by Messrs. Clark and Standfield. 
The dock is designed for the reception of battleships of 
the Minas Geraes class, and will be of the “bolted- 
sectional” self-docking type. The pontoon will be divided 
into three sections, having a total length of 550ft. 6in., with 
a clear width at entrance of 100ft. Battleships drawing 
up to 36ft. and displacing 22,000 tons undamaged will be 
lifted by the dock. The contract includes an elaborate 
installation of boilers, engines, cranes, electric lighting, and 
pumping machinery. An interesting feature is the pro- 
vision of a cooking plant for 750 men for use when the 
galley arrangements of the docked ship are not available. 
The dock is to be delivered at Rio de Janeiro within 
eleven months from the commencement of the work, 
which allows the short time of about nine months for 
construction, The work will be watched with consider. 
able interest in this country, in view of the decision of 
the Admiralty to construct two similar docks for British 
Dreadnoughts. The new dock will be the largest ever 
constructed in this country, and, in fact, in any part of 
the world outside Germany, where there are two—one com- 
pleted and one being built—of still larger capacity. The 
Bermuda Dock, the largest floating dock yet built in this 
country, has alifting capacity of 16,500 tons. The cost of 
the dock will be £182,700 complete, which works out at 
under £8 10s. per ton of lifting capacity, or about £7 10s. 
per ton on the value of the work in this country, exclusive 
of cost of towage to Rio. 





THE passing of the London County Council General 
Powers Bill is now assured, and the measure marks an 
important step in the history of building construction in this 
country. Engineersare not primarily concerned in many 
of the details of the Bill, but the clauses which deal with 
steel frame construction and reinforced concrete buildings 
affect them to a considerable extent, although, naturally, 
architects and builders are interested in a still greater 
degree. Hitherto, not only in London, but throughout 
the country generally, except in the case of buildings 
such as those erected by railway companies and 
authorities exempt from local control, the adoption of 
steel frame construction in any form did not relieve the 
building owner from the necessity of erecting walls of the 
thickness specified in the London Building Act of 1894 or the 
numerous local by-laws. The absurdity of encasing steel- 
framed structures adequately stable in themselves with 
stone or brickwork of unnecessary thickness has lon 
been recognised, and the County Council Bill is the 
rather tardy outcome of the deliberations of the Building 








Act Committee of the Council. Clauses are provided 
which will enable a builder, if he so desires, to obtain 
exemption from certain of the requirements of the old 
Act if he satisfies the district surveyor that the design of 
the proposed building warrants such exemption. The 
Bill was met by considerable opposition from professional 
bodies and others, including the Institution of Civil 
Engineers, not on account of the general principles of the 
measure, but in reference to details of administration, 
especially as to the proposed control of the Council over 
internal construction and on the question of appeal. 
Objections were also raised to the stereotyping by Act of 
Parliament of rules relating to methods of construction, 
which are always in a state of development and change. 
In the end the Committee on the Bill admitted the right 
of appeal, and upheld the principle of Parliamentary 
sanction to the proposed regulations. Incidentally the 
Act will give powers to the County Council to make 
regulations in respect of structures of reinforced concrete. 





THERE has been considerable talk in Germany from time 
to time about establishing regular airship communication 
between various places. It is, of course, extremely doubt- 
ful whether regular aérial communication by means of 
balloon airships will ever be possible. But the idea of 
organising more or less regular aérial pleasure trips with 
Zeppelin airships has now assumed a tangible shape. 
During the latter art of the month a large number of 
circulars signed by influential persons was distributed, 
inviting persons to partake in the formation of a company 
whose object it shall be to maintain airships at Frankfort- 
on-Main for pleasure cruises up and down the Rhine, 
round the Taunus mountains and the Odenwald, and for 
trips to Cologne, Baden-Baden, Stuttgart, Nuremberg, 
and other towns. The present plans are to build a station 
with a large round shed having doors on all sides, and to 
commence with two Zeppelin airships. If the experience 
gained with these is encouraging, the airship traffic will 
be gradually extended, and other stations will be built at 
Munich, Cologne, Diisseldorf, Baden-Baden, and Strass- 
burg. Later on other lines are to be established to Leipzig, 
Berlin, Hamburg, Kiel, Liibeck, kc. The question of the 
prospective profits of the concern is dealt with in the 
above-mentioned circular. To begin with a capital of 
three million marks will be required. Half a million will 
be provided by the Zeppelin Airship Building Company. 
Itis estimated that the annual expenses will be 892,000 
marks, the takings 1,050,000 marks, and the profit about 
5 per cent. This calculation is based on the assumption 
that 150 trips of six hours, with twenty passengers, 
will be made by each ship annually, the fare being 
175 marks. 


Tae Irrigation Congress held in the United States in 
August was to some extent international, since about 
twenty foreign countries were represented by delegates. 
The work of the Congress, however, relates only to the 
development of irrigation in the United States, and its 
character is commercial rather than technical. The 
assemblage—which meets annually—was composed of 
officers of the General and State Governments, mayors, and 
city officials, business men as individuals or representatives 
of commercial bodies—such as boards of trade and cham- 
bers of commerce—engineers, farmers, and representatives 
of land organisations. This rather heterogeneous body 
listens to addresses which are largely of a political ten- 
dency, and adopts resolutions requesting the General 
Government to aid the cause of irrigation in various 
ways more or less practicable. The Government is 
committed to a policy of applying irrigation to its lands 
in the arid region, and is engaged in very extensive work 
of this kind. The Congress, however, lessened its own 
importance by demands of a most unreasonable character, 
especially those asking for the issue of bonds for enor- 
mous amounts for work not even planned or inves- 
tigated. In this respect its action resembles that of the 
advocates of inland navigation. It is the popular thing 
now-a-days in America to demand that the Government 
shall endorse policies and undertake projects of various 
kinds—irrigation, drainage, public roads, and inland 
waterways—and shall, as a preliminary, provide vast 
sums of money to be spent under the direction of various 
bodies, which may be well meaning and enthusiastic, but 
which are certainly unfit to be trusted with the expendi- 
tures of public funds or the selection of works upon which 
they are to be expended. One feature of the Congress 
was the reiterated assertion that certain interests are 
absorbing lands and water rights where water power is 
available, and that a huge hydro-electric trust is in 
process of secret formation. It was urged that the 
Government should resume control over resources avail. 
able for hydro-electric development. 


Since the formation of the new French Cabinet, anw 
the appointment of Admiral Boué de Lapeyrére as Minister 
of Marine, the organisation of the navy has undergone an 
entire change. While the Minister is following the pro- 
gramme of his predecessor so far as concerns the sim- 
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plifying of the naval administration, he has modified the 
strategical disposition of the fleet, and instead of continu- 
ing the present division of the fleet into Nord and 
Mediterranean squadrons, there will be two squadrons, 
denominated first and second squadrons, each consisting 
of six battleships, twelve destroyers, four armoured 
cruisers, and one first-class cruiser. All of these vessels 
will be maintained with their full complement of hands. 
Each squadron will have attached to it one battleship 
and one first-class cruiser as reserves. An important 
reform has also been carried out with a view to facilitating 
the control of naval expenditure, and it is, indeed, 
generally recognised that since Admiral Boué de Lapey- 
rére has taken up his duties as Minister he has been 
responsible for a good deal of valuable work in increasing 
the efficiency of the navy. 


Wirt# a view to studying the various systems of street 
lighting as carried on abroad, a deputation of the Corpora- 
tion of the City of London has been making a tour 
through certain of the chief continental cities, and a 
report giving the conclusions arrived at as the result of 
these visits has recently been issued. It is recommended 
that wherever possible streets should be lighted by means 
of centrally-hung lamps with lowering gear. This is 
considered particularly important in the City of London, 
where the number of obstructions upon the footways in 
the form of lamp-posts, bins, letter-boxes, «c., is so large. 
Open spaces, it is maintained, should be lighted by means 
of lamps upon standards, fitted with lowering gear. High- 
pressure incandescent gas lamps, with inverted burners, 
are recommended as the illuminant, but where gas is 
impracticable, and the use of electricity is necessary, 
open are and flame arc lamps are advocated. It is sug- 
gested, however, that before any drastic alterations are 
made in the general lighting of the City, the Streets Com- 
mittee should be authorised to arrange for further 
experiments in the City thoroughfares. In most 
of the cities visited centrally-suspended lamps with 
lowering gear were found. At Munich as many as three 
lamps are hung in a row. In Berlin, Vienna, Brussels, 
and other cities, the practice prevails of using electricity 
from lighting-up time till midnight, and then using gas, 
but Berlin proposes to discard electricity altogether for 
street lighting, and is spending a very large sum on an 
improved gas system. 


Tae first aeronautical meeting has now been brought 
to a most successful termination. That the events at 
Rheims last week indicate the commencement of a fresh 
period in the history of man’s conquest of natural forces 
no one can doubt who has followed with attention the 
series of surprising results which has been almost daily 
added to during the past few months. To the world at 
large the importance of these events lies not so much in 
the fact that one man completed a given distance in a 
few seconds less than another, as in the manner in which 
new difficulties and conditions of flight were met and 
surmounted. Thus we find that one aeronaut, in face of 
a high wind and a threatening storm, flew a distance 
closely approaching a hundred miles, while another, carry- 
ing two passengers, attained a speed of thirty-five miles 
an hour. But perhaps the most striking feature in this 
connection is the freedom from accidents which has so 
characterised the assembly. The early days of this form 
of aeronautics were overshadowed, and the progress of 
the art consequently retarded, by the fatal termination of 
50 many experiments. During last week the mishaps 
were confined mostly to easily repaired breakages caused 
by careless handling, while the personal injuries to the 
pilots of the various machines were without exception of 
a minor kind. Throughout the meeting was carefully 
organised, and the committee of management deserves 
every credit for the care bestowed in connection with the 
comfort and safety not only of those taking part in the 
contests, but also of the large body of spectators who 
gathered from all parts to participate in the events of the 
week. 


On Wednesday, August 18th, an accident occurred at 
the village of Oliginate, a township of 2000 inhabitants on 
the left bank of the Adda River, a few miles south of 
Lecco, Lombardy, which is worth recording because of 
the striking demonstration it affords of the necessity of 
every precaution being used in high-tension installations. 
Like many other Italian villages in the mountainous 
regions, Oliginate is provided with electric power at a 
cheap rate from a neighbouring water-power station, the 
current in this case being supplied at 3000 volts by means 
of an overhead line from a power station at Lecco. It 
seems that during a heavy thunderstorm some high- 
tension transmission wires broke, and in falling came into 
contact with low-pressure distributors, with the result 
that the wiring in all the houses and cottages was imme- 
diately raised to a pressure of 3000 volts. In numerous 
instances the wiring and switches in the buildings started 


which was apparently of the surface type, fell about the 
rooms, and owing to this and the attempts which were 
made to use the switches, a dozen persons were killed 
outright and about thirty received severe shocks and 
burns. All the lamps were, of course, extinguished, and 
there was quite a panic in the village. A point about the 
catastrophe worthy of note is that the casualties occurred 
almost exclusively in the houses of the poorer classes, 
where the wiring was apparently crude as compared with 
that of the better class villas. In those few parts of our 
own country where high-tension transmission lines are in 
use elaborate precautions are taken to protect the public 
from danger. But in some parts of the Continent and 
America such things as guard nets appear to be con- 
sidered altogether unnecessary, and it is somewhat 
surprising that calamities of this kind are not more 
frequent. 


Tue problem of carrying out public works in a city 
without unduly hindering trafic is evidently proving too 
much for M. Pontich, who presides over the thorough- 
fares in Paris. When it was first decided to construct 
the Metropolitan Railway it was understood that the road 
surface was to remain intact, and at first the public had 
little reason to complain, but during the past year or two 
the contractors have become increasingly bold in their 
encroachments upon the roads, until now Paris presents 
a spectacle that has probably never been seen in any 
other city except after an earthquake. It is scarcely 
possible to travel in any part of Paris without meeting 
huge timber structures and other impediments, and the 
present state of the city has become such a scandal that 
the public are clamouring loudly for the removal of these 
hoardings. So far as concerns the Metropolitan, the 
obstruction may be in many cases a disagreeable neces- 
sity, but there is no excuse for the continual pulling up 
of the streets. As soon as a section of the underground 
railway is completed the road is re laid, only to be pulled 
up again a month afterwards for the water or gas mains, 
and after being further re-laid the electrical companies 
resume operations. The loss incurred to the municipal 
funds by this unnecessary pulling up of the streets must be 
enormous. This is given simply as an illustration of the sin- 
gular want of continuity in the public services in Paris. In 
order to put an end to this state of things, it is proposed 
to create a central department which will constitute a 
sort of connection between the different services, so that 
when any particular work has to be carried out it can be 
so arranged that each will do its part with the least in- 
convenience to the public. Paris is suffering so much 
from a want of understanding between the various com- 
panies that a co-ordination of these services has become 
indispensable. 


THE decision of the Cunard Company to make Fish- 
guard a port of call for all their steamers eastward bound 
from New York must be a matter of considerable satis- 
faction to the directors of the Great Western Railway 
Company, who have expended, and are still spending, 
huge sums of money in the formation and further im- 
provement of their new harbour for ocean-going steamers 
at Fishguard. It is said that Brunel, when planning the 
route for the South Wales section of the Great Western 
Railway over fifty years ago, concluded that Fishguard 
Bay formed the most desirable point for the western 
terminus of the line, but engineering difficulties super- 
vened which, for the time, proved insurmountable, and 
Milford Haven was selected as the railway terminal. The 
costly harbour which the Great Western Railway Company 
opened in 1906 was constructed with the immediate object 
of improving the company’s connections with the south 
and east of Ireland, but undoubtedly the directors had 
in view possibilities with reference to Transatlantic 
traffic which have at length been realised. The Maure- 
tania inaugurated the new service on the part of the 
Cunard Company by calling at Fishguard on Monday the 
30th August, and will be followed by the Caronia, Cam- 
pania, and other vessels of the fleet. She established a 
new record across the Atlantic, and on her arrival was 
met by a special Great Western train, which took 
passengers to London. The passage to Daunt’s Rock 
occupied 4 days, 14 hours and 27 minutes, or nearly 
three hours less than the previous record. Fishguard 
was reached at 1.12, and a special mail train leaving at 
2.11 reached Paddington at 6.40, whilst two passenger 
trains leaving later arrived respectively at 7.30 and 7.56. 
There is a possibility that the new arrangement will be ex- 
tended in the future to include calls at Fishguard on the 
outward voyage. The railway company proposes to run 
special express trains carrying mails and passengers to 
London, and also continental passengers direct to Dover. 
The Booth liners homeward bound from Brazil and 
Lisbon already call at Fishguard, and the s.s. Anselm, 
which reached that port at 9.24 a.m. on the 20th August, 
left again at 9.43a.m., having landed passengers who 
reached London by special train at 2.50 p.m., the railway 





to fuse and burn up with disastrous results. The wiring, 


| has varied irregularly between 2000 and 4000 tons. 


THE DEVELOPMENT OF THE INDUSTRIES OF 
PINLAND.* 


FINLAND is a land of forest and lake. Forestry hag 
been for centuries, and still is, its main economic sup- 
port. The spinning and weaving industries were started 
by a Scotchman at the beginning of last century; but all 
the rapid factory development of the country has taken 
place in the last thirty or forty years, and most of it in 
the latter half of that period; moreover, the still most 
important part of it uses timber as its raw material. 

Including the lakes, the country has an area of 
873,600 square kilometres, and a population of a little 
over 3 millions, or only about 9 per square kilometre 
of dry land; indeed, in the northern half of the country 
the population is only 1.9 per square kilometre. In 1810) 
it was just over 1 million, and in 1880 just over 
2 millions. Only 15 per cent. inhabit towns; and, while 
there are some 10,000 villages, there are only forty 
“towns” in the whole country. In the towns 70 per 
cent. of the population is of Finnish and 28} per cent, 
of Swedish race, while in the rural districts these propor. 
tions are 89 per cent. and 10} per cent. The Russian 
population numbers only 1 per cent. in the towns, and 
almost nothing elsewhere, so that the total percentage of 
Russians is only } per cent. Of the ol population 
over 98 per cent. is Lutheran, so that the Russian or 
“Greek” Orthodox Church hardly exists except in the 
form of a few buildings in the cities. Of the whole area 
of the land less than 5 per cent. is agricultural and less 
than 4 per cent. meadow land, the two together being 
only 8} per cent. and all the rest being either forest or 
wild moor. 

In agriculture, from 1880 to 1906 the production of 
rye remained nearly constant at about 4 million hectolitre 
(1 hectolitre 22 gallons = 2} bushels); as did also 
barley at about 2 million hectolitre, while oats increased 
from 3 to 7 millions, potatoes from 3 to 7 millions, and 
beets and other roots from } to2 millions. The produc- 
tion of wheat in the same interval increased from 40 to 
53 thousand hectolitres, and a mixture of wheat and rye 
—called “ blandsiid’’—from 80 to 150 thousand. The flour 
product of this mixture makes a light brown bread, much 
in favour in the country. In this same period of a quarter 
century the growing of buckwheat was increased from 
5 to 30 thousand hectolitres in 1895, but has since fallen 
off again to 3 thousand; while peas and beans have 
fluctuated uncertainly between 70 and 170 thousand. 
The culture of flax and hemp has fallen off seriously 
during this time—from 1500 to 1000 tons of flax, and 
from 1000—in 1889—to 350 tons of hemp. 

The number of horses and oxen have increased about 
20 per cent., and the cows and calves by over 50 per cent., 
in the last 40 years, and the reindeer are 3} times as 
many; while sheep and pigs have been kept stationary, 
and goats have decreased from 25,000 to 5000. 

Thus farming in general has made only moderate and 
somewhat slow progress, except in the production of milk 
and butter. The milk and butter are excellent and cheap ; 
and larger quantities are used per inhabitant than in any 
other European country the writer is acquainted with. 
The exports of butter rose from £200 in 1865 to £400 in 
in 1875; it remained stationary for the next ten years, 
and then increased to £1200 in 1905 and to £1500 in 
1907. It may be interesting to note that while in 1901 
Britain took 61 per cent. of Finland’s butter export, 
she took 91 per cent. of it in 1907. Most of it is sold 
here as Danish. 

One reason of the slow advance in agriculture—which, 

indeed, is slow in every European country—lies in the 
extensive areas covered roughly with granite and other 
rock, with granite sand, and with peat bog; while a 
second is the wretchedly poor quality of the natural 
manure available. Only quite recently has the use of 
artificial manure begun to extend. Many of the forest 
lands cleared by timber felling have a deep and rich leaf- 
mould supersoil, and with suitable enterprising treatment 
there is no reason why they should not yield large and 
valuable harvests. For the most part they lie barren at 
present. The market prices of the various grains have 
shown only very moderate fluctuations and no general 
upward or downward tendency during the last thirty-five 
years. Again, the development of dairy farming for 
export of butter, cheese, and eggs would certainly be 
profitable. The price of butter has risen in the above 
period from 15f. to 23f. per 10 kg., that is per ,},th ton. 
Agricultural labourers’ wages have risen in the same time 
from 1.20 to an average of 2.72 and a maximum of 3.25f. 
per day. 
The rivers and lakes abound in salmon and other fish ; 
but the river fishery industry has not been very fortunate. 
From 1877 to 1906 the quantity of salmon taken has de- 
creased from 444 to 240 tons; that of white fish from 
976 to 433 tons; while the catch of herrings has remained 
nearly constant at about 10,000 tons, and that of — 
j The 
seal fishing rose from 4800 seals in 1877 to 10,300 in 
1887, and has fallen again to 4900 in 1906. 

The only other industry which does not flourish 
exceedingly is mining. There is little metal to mine. 
There has been a little gold washing at one place, 
Ivalojoki. It reached its maximum of 125 lb. of refined 
gold from 7700 cubic metres of gravel washed in 1871, 
and has dwindled irregularly since then to almost zero 
now. Iron is obtained from some of the lakes, from which 
a maximum of 75,000 tons were obtained in 1897; but 
this also has dwindled to 39,000 tons in 1905. Iron 
mines produced a maximum of 80,700 tons in 1900, but the 
output has decreased to little over 9000 in 1905. Including 
mining, all the metal industries yielded £2,600,000 in 1906, 
and £2,460,000 in 1907. 

The total industries of the country have, however, 
shown a most remarkable development during the past 





* This article will be followed by two others upon the railways and 
their electrification and upon the waterways and waterfalls of Finland, 





| journey having been performed in 4} hours. 
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quarter century, as seen in Fig. 1. Their total values 
were in :— 

Year 1884, 1885. 1890. 1895. 1900. 1905. 1906. 1907. 
Million £ 4.4 4.7 6.7 7.64 13.68 15.70 17.58 20.55 

In this development the Viborg district has latterly 
taken the lead, showing no less than 30 per cent. increase 
in the one year 1906-7, while the Helsingfors district, 
which produces a third greater quantity, comes second 
with 26} per cent. increase in the same year. 

For 1906 and 1907 the following shows the values in 
eleven great groups of industry :— 


Production in £10,000 in 1906. 1907. 
Metal industries, including mining 2-60 . 2-46 
Quarrying and stone cutting... -53 6] 
Building trades... ... ... ... 32 172 
Timber trades ... ... ...  «. 433 46] 
Paper and allied manufactures 179 224 
Spinning and weaving mills ... 221 251 
Foodstuffs... ... ... 367 404 
CUI) oe csc 52 58 
Leather goods ... ... ... 73 85 
Chemical manufactures ... 49 51 
Printing, engraving, &c. Oe dx 41 


Of the 20} million pounds worth produced in 1907, the 
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towns produced 124 and the rural districts 8. In this 


year there were over 74,000 workmen employed in the 
towns and over 61,000 outside them. Of the former over 
18,000 belonged to the building trades, nearly 10,000 in 
connection with food stuffs, and another 10,000 in textile 
industries. In the country districts 23,000 were employed 
in the timber trades and 12,000 in the paper industries. 
In the towns less than 9 per cent. of the workers were 
under eighteen years of age, and in the country less than 
8 per cent. Of all these workers only 23} per cent. were 
women. This last fact has particular social interest in 
view of the other fact, that in these last few years the 
banks and other offices have been flooded with women 
clerks of all grades up to the highest, many of them with 
university education, in proportions running from three to 
six women to one man, and the further fact that in Fin- 
land women obtained the political franchise four years 
ago. 
oe important measure of the character and vigour of 
industry is the extent to which mechanical power is used 
therein. Fig. 2 illustrates this. In Finland there were 
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in use 1243 steam engines of 60,000 total horse-power in 
1906, and 1362 of 69,600 horse-power in 1907; 91 internal 
combustion engines of 830 horse-power in 1906 and 123 
of 1200 horse-power in 1907; 726 water wheels and tur- 
bines of 73,300 horse-power in 1906 and 758 of 89,300 
horse-power in 1807 ; 300 electric motors of 1300 horse- 
power in 1906 and 530 of 2800 horse-power in 1907. 

Of the 69,600 steam horse-power in use in 1907, no less 
than 23,500 were used for wood working and 14,700 in 
the textile factories ; 8500 horse-power only in the metal 
industries ; 7200 in paper mills; and under 4000 in elec- 
tric generating stations. Of the 1907 water-wheel 89,300 
horse-power, as much as 66,700 were employed in paper 
mills ; 6800 in chemical works ; 4200 in the textile indus- 
tries ; and 8900 in the timber trade. 

It may be noted that not only does water power take 
the lead of steam power, but its use also increases in a 
slightly faster rate. Of this water power, no less than 
67,000 horse-power is consumed in the paper industries, 
which use only 7000 steam horse-power. On the other 


hand, the timber trade uses 23,600 steam horse-power and 
only 4000 water horse-power, this in consequence of the 
waste of the saw-mills being burnt under the boilers. The 
textile industries employ 14,650 steam horse-power and 
4200 water horse-power. Electric motors are used in the 
chemical and food-stuff factories, in the timber and paper 
works, in the printing shops, and also for cranes in the 
building trade. 

The figures already given show how largely the timber 
trade bulks in the prosperity of Finland. Its progress is 
shown in Fig. 3. Nearly 91 per cent. of the land is still 
wild forest or bog and morass. The felling and exporta- 
tion of timber has increased enormously in recent years. 
In 1870 less than a half million cubic metres of sawn 
timber of 2m. length and over were exported per year; 
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in 1880 about one million cubic metres; 1.8 million in 
1895 ; 2.4 million in 1900; 23 million in 1905; 3 million 
in 1906; and 2.8 million in 1907. In 1906 the value of 
this export was £5,750,000, inclusive of worked wood, 
such as doors, sashes, kc. The forest land belonging to 
the State has, since 1883, decreased from 143 to less 
than 12 million hectares; but their timber produce has 
increased from under } a million to over 1 miilion logs, 
and in small billets for firewood from 74 to nearly 400 
thousand cubic metres; while the total State revenue 
from these forest lands has increased from 1 to 7 million 
francs—that is, from £40,000 to £280,000. From 1886 to 
1906 the number of water-driven saw-mills has increased 
from 139 to 160, and that of steam-driven saw-mills from 
106 to 429, while the number of workpeople employed at 
them has risen from 7370 to 23,770. Their production 
has increased from 1 to 3} million cubic metres, and the 
money value thereof from 23.4 to 96 million francs 
(£8,840,000) in 1906, and to 101.4 million francs in 1907. 
Wood is the raw material of the Finnish paper factories 
and of several chemical works. It is evident that this 
timber trade is a vast and rapidly-growing industry, and that 
the wealth of the nation depends in a large proportion upon 
it. Fears have been entertained of its too rapid extension, 
and new laws have been passed by the Diet to enforce 
reasonable re-afforestation. Some of the large companies 
engaged in this trade have been unscrupulous in their 
neglect of this national and patriotic duty; but others, 
such as Hackman and Co., and the much younger 
Tornato Company, of which Eugene Wolff is managing 
director and the largest shareholder, have done a great 
deal in this direction, both by way of scientific investiga- 
tion and by way of very extensive planting. The car- 
pentry trades represented a production of £271,000 in 
1907, and the turneries of reels and bobbins a production 
valued at £150,000. 

In point of magnitude the production of food ranks 
next in order. The flour mills produced £560,000, and 
the sugar factories £1,200,000 in 1907. The produce of 
the breweries in the same year was valued at £350,000, 
and that of the tobacco factories ati £830,000. The pro- 
duction of brandy has fallen from £964,000 in 1906 to 
£875,000 in 1907, a decrease due partly to growing 
temperance in the habits of the people and partly to 
increase of the tax on spirits. 

The textile industry is the longest established great 
manufacture, but its progress has also been most remark- 


able. The total money value of the cotton stuffs pro- 
duced has been in 
Per year. 1885 1895 1905 1906 1907 
£10,000 x 39 65 102 127 133 


In 1907 woollen goods accounted for £820,000, and linen 
for £162,000; while knitted goods yielded £110,000, the 
total for this year being 24 million pounds. This manu- 
facture is very much concentrated in the Tavastehus 
district, which includes the two towns of Tammerfors and 
Tavastehus. This district alone produces £1,617,000 out 
of the above total. Fig. 4 shows graphically the progress 
of this industry. 

The most striking recent progress, however, has been 
in the creation of the paper trade. Before 1885 this 
industry hardly existed. The following table shows how 
it has advanced since then, and Fig. 5 is the same in 
diagrammatic form. 


Year. 1885 1890 1895 1900 1905 1906 1907 
Horse - power 
of 

Machinery: 7000 14,000 20,000 34,000 52,000 58,000 84,000 
Number of 

Employes: 2000 3000 4000 6350 9000 10,000 13,000 
Yearly Value 

of Product, 
Unit £10,000: 36 49 66 111 164 168 205 
Yearly Value 

of Exports, 
Unit £10,000; 32 34 51 70 135 162 170 





These figures include finished paper and so much of 


paper pulp and cellulose as was not converted into paper. 
In 1885 cellulose formed only 1.2 per cent. of the whole 
manufacture by weight; in 1906 it had become 24 per 
cent. of the whole. Owing to local causes its increase 
has not been so rapid since; but in 1906 and 1907 its 
production was 57,300 and 68,500 tons, and the quantity 
now being produced is much larger. In 1907 the toial 
of the three products was 311,700 tons, of which 47 per 
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cent. was pulp, 20} per cent. cellulose, and 324 per cent. 
paper. In this year the total export was 174,050 tons, of 
which 39 per cent. is pulp, 174 per cent. cellulose, and 
434 per cent. paper. Including book-binding and other 
minor dependent trades, the whole of the 1907 paper 
industries were valued at just under 2} million pounds. 
The writer is informed that Japanese paper is not only 
manufactured in Finland, which he can vouch for, but is 
also exported to and sold in Japan. 

The above 2} million pounds sterling is produced mainly 
in three districts, as follows :— 


DISTRICT. 
Viborg. Tavastehus, Helsingfors. 
£1,130,000 £546,000 £301,000 


At the Tornato works at Tainionkoski the pulp and 
the paper are made entirely without the use of chemicals ; 
at the Kankas works, near Willmanstrand, pulp is made 
by help of sulphide of calcium prepared by burning lime 
in air with sulphur crystals imported from Sicily, and is 
afterwards bleached with chloride of calcium; at the 
newly erected and very modernly designed “ Pulp ” works in 
the same district sulphate of soda alone is used; and at 
a recently erected works north of Elisenvasra a new 
purely mechanical process is employed for making pulp. 
At Kotka the cellulose works, “ Cellulosa,” which went out 
of operation two years ago, is this year (1909) being again 
started into activity under new management. 

The only other industry that calls for special mention 
is building. The years 1906 and 1907 exhibited a quite 
extraordinary development in large tenement and office 
building, and Helsingfors and Viborg vied with each 
other in their architectural ambitions. In this one year 
the activity of this trade increased in the proportion of 
54 to1. This involved a tremendous stimulus to brick 
manufacture, but nearly all the face work is done in 
granite. Native opinion is divided as to the merits of 
what is called the “ new style of architecture,” but among 
foreign visitors there is little hesitation in pronouncing it 
depressingly inartistic in its heaviness and criminally 
uneconomic in its wastefulness of a splendid material. 
The new Finnish architects have yet to learn to distin- 
guish between massiveness and shapeless bigness, and to 
learn that it does not add dignity to make a thing ten 
times too strong for its duty. They have a superabun- 
dance of magnificent and beautiful material in their 
various qualities of granite. They would do well to visit 
Aberdeen and to see there in the new University buildings 
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how wonderful and exquisite grace can be combined with 
admirable simplicity and strength, the whole evolved from 
grey granite. We cannot find that any granite is exported 
from Finland, and the statistics of the quarries and stone- 
cutting yards suggest that no more is produced than is 
needed for home consumption. The whole country is 
filled with granite of fine quality. There is here a mine 
of wealth almost equalling that of the forests. Why 





should not the granite be quarried and exported? The 
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Finns have too much granite and too little money. If 
they will only start the enterprise they can exchange the 
two in foreign lands. The writer is informed that some 
Finnish granite sneaks into England under the pretence 
of being Norwegian. There is no need for such pretence, 
if only the Norwegian stone merchants will allow it to go 
under its real name. 

The following are four tables in which we have set forth 
a condensed résumé of the exports and imports, showing 
the increase from 1903 to 1906. This increase is shown in 
diagram, Fig. 6 :— 


Finnish Exports and Imports. 


Unit £10,000. 
Year. Annual exports. Imports. Ratio, 

1860 a ea 1-90 

*1869 196 305 1-56 

1880 492 555 1-13 

1890 370 562 1-52 

1900 790 1083 1-37 

1905 991 1073 1-08 

1906 1126 1256 1-12 

1907 1069 2s :.. ss 242 
* The figures from 1870 to 1873 are incomparable with the others owing 
to the commerce with Russia being cmitted from them. The other 
figures include that across the Finnish-Ru:sianfrontier. In 1860 this was 


£6 per ct nt. of the whole, 41 per cent. in 1880, 29 }er cent. in 1900, an 
27 per cent. in 1907. It amounted to £510,C00 in 1860, to £2,290,0.0 in 1900, 
and to £2,900,000 in 1$07. 


Proportions of Commerce with Russia, Gre t Britain, and with 
Germany to whole Commerce. 





| 














Waar %, Russia. __% Germany. °. Great Britain. 
Exports: | Imports. Exports. | Imports. | Exports. |[mports. 
1901 | 40-5 29-6 8-5 31-5 28-1 11-9 
1903 | 25-0 | 38-4 | 9-5 36-4 30-1 10-1 
1905 | 27-4 | 35- 10-7 | 37-8 30-3 10-8 
1906} 29-5 | 30-6 10-4 | 39-4 30-5 11-5 
1907 27-1 29-4 11-5 40-4 31-5 12-0 





This table shows how Germany gives much to, but 
takes little from, Finland in goods; while, reversely, 
Britain takes much from her, but sends little back, the 
balance being paid mainly in drafts, which are probably 
sent to Germany, and sent by Germany back to England. 

It would, of course, be much more profitable to Britain 
if she paid for what she takes from Finland directly in 
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goods exported from here to Finland, and that she does 
not do so raises a presumption that she neglects a profit- 
able market that lies open to her. This want of balance 
also occasions serious loss in the shipping trade between 
the two countries, the ships coming to Britain fully laden 
and returning half empty. This is probably the origin of 
the extraordinary fact that the freights from England to 
Helsingfors for steam coal are only about 4s. per ton, and 
that, in consequence, good English steam coal can be 
bought in Helsingfors at cheaper prices than in London. 

To show in what particular directions it might be 
possible for Britain to increase her exports to Finland, 
the writer has compiled the two following tables. 

The first of these tables shows that 514 per cent. of 
Finland’s exports are of timber, while England takes 35 
per cent. of this exported timber. She does not take much 
paper pulp, because a good deal of English capital is in- 
vested in paper making in Finland. She takes a large 
quantity of butter. In the way of buying from Finland 
she could not do much more than she does. In the way 
of selling to Finland, Russia and Germany send their 
own grain, meat, vegetables, fruit, tobacco, and seeds 
there, and England has none to send. These form some 
three-eighths of Finland’s total imports. But there is 
no reason why Britain should allow herself to be so totally 
beaten in this market for groceries, leather, cloth, clothing, 
and, particularly, for machines and tools. These form 
about one-fourth of the total of Finnish imports. It is 
to be hoped especially that English engineers should open 
their eyes to the fact that Finland wishes to buy 
machinery and tools, and that at present she takes almost 


her whole supply from Germany and America. In 
chemicals and “metalwork” England probably does 
nearly as much as her circumstances permit her to to 
economically ; and in textile materials it is to be observed 
that she does very well. 


1906 Exports exceeding 1 per cent. of Total Exports.— Unit £10,000. 
Per cent. of Ger- 


total exporte. Russia, many. Britain. 
14.9 ... Butter, meat, game eee 119 
ie. . ” “OD are: | are -- 
51.3 Timber and woodwork... 37 79 196 
13.7 Paper and pulp ... 98 18 21 
33 Skins, furs, leather 20 ~ — 
1.1 ONS error: | | — 
4.6 Metals and metalwork... 50 — 
4.0 Ships and boats 44 _ 
94.6 Total oo Ok 4s 108 336 


1906 Imports exceeding 1 per cent. oy Total Imports.— Unit £10,000. 


Per cent. of Ger 





total exports, Russia. many. Britain, 
26 ... Meatandgame .. ... 2 ee 1 
23.3 Grain, biscuits, starch... 146 108 3 
28 Vegetables and fruit 17 ll 2 
ll4 Groceries and tobacco... 39 ... 90 2 
1.8 Lo ee eee ee — 
4.5 Skins, furs, leather ... 8 30 1 
4.5 Plants and seeds ... ... 36 15 _ 
6.8 Textile materials .. .. 10 ... 23 ... 48 
22 Yarnandthread... .. 8 .. 8 .. 6 
5.9 ere eee | eee | ae 9 
2.2 Clothing, hats, bonnets 5 ... 18 ... 1 
2.5 Rubber, tar, resin, &e.... 16 ... 10 3 
3.1 Qils, candles, &c.... ... 22 ... 6 ... 4 
6.4 Minerals, chemicals, 
colours, &c. a See 23 
7.0 Metals and metalwork... & ... 29 21 
5.9 Machines and tools... 2 31 10 
92.9 Total ... 063... 457 134 
An important indication of the present wholesome con- 


dition of Finnish industry is that while the number of 
limited companies has greatly decreased since 1903, their 
combined capital has increased from £13,300,000 to over 
£18,000,000 in 1907, and their reserved funds from 
£1,150,000 to £2,160,000. There are ten private banks in 
Finland, whose combined capital accounts have increased 
from £5,360,000 in 1890 to £25,480,000 in 1907; while 
those of the State Bank of Finland have increased from 
£2,100,000 in 1890 to £4,600,000 in 1907. Combining 
these, the sums are £7,460,000 in 1890 and £30,080,000 
in 1907, a fourfold increase in seventeen years. The 
money in circulation issued by the State Bank and the 
Féreningens Bank—which has equal public standing— 
together was, in 1900, £2,850,000 in notes and £744,000 
in coin—of which nearly half in gold—and in 1907 
£3,800,000 in notes and £1,110,000 in coin—of which 534 
per cent. in gold. In the former year, therefore, the ratio 
of coin to notes was 26 per cent., while in 1907 this ratio 
had increased to 29} per cent., while the total circulation 
has inseven years increased 13.7 per cent., or 2 per cent. 
per annum. 

The State debt at the end of 1906 was only £5,556,000, 
and at the end of 1907 it was £5,500,000, all issued at from 
3 to 34 per cent., except a trifling amount issued as far 
back as 1868. The combined debt of the eleven chief 
cities and towns of Finland was £1,640,000 in 1906, and 
£1,618,000 in 1907, these loans being issued at from 34 to 
5 per cent., and the average being at 44 per cent. 

These figures demonstrate a condition of very sound 
credit and a very hopeful all-round situation. It seems 
clear that Finland is bound to advance rapidly and 
successfully in industrial output and enterprise. Although 
in comparison with other countries the budget of the 
Government expenditure, namely, 4} million pounds, may 
appear very modest, it is not really small in proportion 
to the population, being 28s. per head. It may be inter- 
esting to conclude with an approximate summary of how 
this is spent. Nearly half of it is spent soas to bring in 
a direct profit to the State. 





Grand Ducal Residences, Diet, covernor-General, Senate <£ 

and State Secretary ... moat Sees 142,000 
Courts of Justice 170,00 
Civil Administration 468,000 
meonmery, Wrmebome, Be... on. ane ace sce con nce we AOD 
Forests, Civil and Military State Residences, Military... 192,000 
Church, University, Schools, Dumb and Blind Asyiums, 

Science and Art SEE Re ere ee 
Land Survey, Agriculture Department soe cee the SOU 
eS rere ee 
Navigation, Technical Schools, Industrial Control], Geo- 

logical Department... ... ... y 192,000 
State Archives and Printing... 19,000 
General Bede Rikg! Lea des 210,000 
Pensions... 196,000 
Public Debt ... 250,000 

Total ... £4,270,000 


Against the above expenditure on Land and Water 
Ways stands the greater income from the same of 
£1,858,000; while £387,000 is received from State 
Forests, and £49,000 from Lighthouses. 








THE TEHUANTEPEC RAILWAY AND TER- 
MINAL PORTS. 
No. IL.* 


THE engineering works undertaken at the two terminal 
ports of Puerto Mexico (Coatzacoalcos) on the Atlantic 
Coast, and at Salina Cruz, on the Pacific Coast, was 
commenced simultaneously. Coatzacoalcos is one of the 
Gulf ports of Mexico, but previous to the improvements 
effected it was but little used on account of a natural bar, 
the port being rendered inaccessible to vessels draw- 
ing more than 12ft., the normal depth of the water at low 
tide seldom exceeding 14ft. The removal of the bar was 
necessary and was effected partly by dredging, but chiefly 
by the system carried out with conspicuous success by the 
late Captain James B. Eads, an American engineer, referred 








* No. lL. appeared August 27th. 





to in connection with the railway concession, who 
had previously carried out a similar engineering feat 
at the mouth of the Mississippi River, the system 
being also reduced to practice with good results at 
the mouth of the Panucéd River, near Tampico, in 
the State of Tamaulipas, Mexico. The process com. 
prises the construction of two converging jetties, or 
training walls, extending from the mouth of the 
river into the sea, confining the current within the 
limits necessary to secure the scouring-out of the 
channel across the bar by the action of the river itself, 
The length of the two jetties at the mouth of the Coat. 
zacoalcos River is about 1800m. each. The stone used 
for the construction work was obtained from quarries 
situated at a place called Medias Aguas, about 97 kilonis, 
(603 miles) from Puerto Mexico, and was deposited in the 
sea by 20-ton travelling cranes. To the east jetty from the 
western side of the river, the stone was carried in a 250. 
ton barge, worked by an endless chain, and making four 
trips daily. The east jetty was formerly 1395 m. in length, 
and the west jetty 1125m. Since September, 1907, 
however, the western jetty has been carried 50 m. further 
out, and the eastern jetty 30m. The depth of water in 
the channel between the jetties is 8 m., and’ up to the 
month of April of this year the dredgers had removed a 
further 4000 cubic metres of sand and mud. The two 
arms converging towards the outer extremities have an 
entrance width between them of 3800 m., and they consist 
of rubble stone mounds with concrete copings. The depth 
of water at the sites of the jetty-heads was about 2sft. 
before the commencement of the work:, whereas to-day, 
now that they have been completed, the depth of water 
has increased to 10m., or 32.8ft. A dredger, the José 
Limantour, is kept continually at work day and night in 
the harbour of Puerto Mexico, in order to maintain the 
necessary depth for the ocean-going vessels which now 
come to this port. 

The port equipment includes a number of warehouses, 
with a total frontage of 1500 m. (4920ft.), with ample 
wharfage accommodation, electric cranes, conveyors, and 
other facilities. A view of some of the warehouses and 
cranes will be found on page 237. There are altogether 
eight steel wharves and warehouses, while the travelling 
cranes have a reach from vessels to warehouses or cars of 
26.26m. Both warehouses and cars are equipped with 
movable roofs, so as to permit of the handling of freight 
at a single operation, and to permit of the working of 
cranes between vessels and cars and warehouses. There 
are eighteen of these cranes, each of which has a lifting 
capacity of 3 tons; twenty-four capstans; and four con- 
veyors. The electrical equipment by which they are 
operated has a capacity of 1000 kilowatts. 

It will be seen that Puerto Mexico, admirably situated 
as it is, and with the enormous advantages conferred upon 
it by the engineering works described, has been converted 
into one of the most completely-equipped harbours on the 
Gulf of Mexico, the best anchorage outside being 
10 fathoms, while inside the harbour large vessels can be 
dealt with promptly and safely. The bulk of the tonnage 
handled is through-traftic, the exports consisting of hides, 
rubber, tobacco, coffee, mineral ores, hardwoods, and dye- 
woods, while the imports include agricultural implements, 
machinery, coal and coke, hardware, cotton, linen and 
woollen goods, glass, earthenware, and groceries. 

In the opinion of most of those who have seen both the 
Puerto Mexico and Salina Cruz harbour works, the latter 
offer far more features of interest than the former, the 
engineering problems having proved much more serious on 
the Pacific than on the Gulf side. The violent northern 
winds which sweep across the Isthmus of Tehuantepec 
beat the surf out to sea, and since there is no natural 
shelter it was found necessary to construct both an outer, 
or a refuge, harbour and an inner harbour. The one and 
only advantage offered by Nature is a steep rock-pro- 
montory, about 250ft. in height, from the base of which 
breakwaters have been extended. The work at Salina 
Cruz consisted principally in creating a first-class 
artificial port out of an open roadstead by the means 
above stated, viz., constructing both an outer and an 
inner harbour. The outer harbour is formed by massive 
breakwaters, the eastern breakwater being 1 kilom. (j of 
a mile) in length, and the western breakwater 647 m. in 
length. The inner basin was formed by dredgers, and is 
1000 m. in length by 222 m. in width, with 10 m. depth 
of water at low tide. The dredgers have removed 
600,000 cubic metres of sand and clay in the outer and 
inner ports, in order to obtain the necessary depth of 
10m. A wall of concrete monoliths separates the inner 
from the outer harbour, while there is a passage 
30 m. in width, spanned by two steel bridges, tor 
the entrance and exit of ships between the two 
harbours. The inner basin is surrounded by wharves 
supplied with numerous tracks and sheds, and all the 
most modern facilities for handling cargoes, including 
six new electric cranes on each wharf, of a capacity of 
3 tons, and eight capstans with a capacity of 1 ton. At 
the extremity of the western breakwater, as well as at 
that of the eastern breakwater, a luminous buoy has 
been placed to mark the entrance into the port, six 
mooring buoys being provided in the outer port; while 
on the eastern side of the inner port the wharves have 
been paved with concrete. The eastern side of the 
inner port has now been completed, and is provided 
with two sheds with steps leading down to water level, 
bollards, and mooring rings. 

As already mentioned, Salina Cruz is the Pacific 
terminal station of the Tehuantepec Railway, and in the 
grounds 50,000 square metres have been levelled, 22 
miles of terminal track have been laid, and suitable 
dwellings for the yard workpeople have been erected, 
with an altogether admirable installation of electric light 
on all the wharves and sheds. In the town of Salina 
Cruz, which has been rebuilt entirely by S. Pearson and 
Son, Limited, on the site of the old town—which was 
completely destroyed in 1902—some 8000 linear metres 
of sewer pipes with manholes have been held. 

At the north-west corner of the inner basin there has 
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been constructed a dry dock 664ft. long and 80ft. Sin. 
wide. The depth on sill at high water is 35ft. 7in. The 
coping, which is on a level with the top of the break- 
water, is of Norwegian granite. The dry dock can be 
emptied in four hours by — pumps, of which 
there are two sets, twin-coupled, direct-drive, each 
with a 825 horse-power motor, and driven at a velocity of 
360 revolutions per minute. Theoretically, these pumps 
empty the basin at the rate of 12,060,000 gallons in four 
hours ; but actual test has given a much greater capacity. 

One feature of the Salina Cruz dry dock, which will 
accommodate the largest ship on the Pacific Ocean, is 
that it is the only dry dock in the Republic of Mexico, 
with the exception of a small floating dock at Vera Cruz. 
That it is destined to become a highly-important factor 
in the handling of crippled vessels, both in the time of | 
peace and war, there can be no question. 

As regards the traffic which is already passing through 
the port of Salina Cruz, the results are even more | 
encouraging than was anticipated. From the very com- | 
mencement the freights have proved remarkable; and it | 
speaks much in the favour of the contractors that, coming 
upon them as it did somewhat unexpectedly, this rush of 
tratlic was handled with consummate skill and enterprise, 
owing mainly to the far-seeing policy which had secured | 
a perfectly easy working before the first bale of goods was | 
handled. Weeks before a steamer came into dock, the | 
electric cranes, each of 3 tons eapacity, and with a radius | 
of 55ft., were ready and waiting to grapple with the cargo. | 

As already stated, the freight cars on the Tehuantepec | 
route are constructed with movable roofs or hatches, so 
that the cargo can be lifted out and swung across into the 
open roofs of the warehouses awaiting it; thus, one handling 
alone is necessary. The cars are shunted into position 





delivered before the end of the present year; but there is 
now some doubt as to whether this will be the case, and 
in all probability it will be another twelve or eighteen 
months before the guns are mounted. 








THE RHEIMS AERONAUTICAL MEETING. 
No. IL* 


THE Rheims meeting was continued on Thursday of last 
week, and the weather conditions during that day were 
better than had been experienced since the opening of the 
contests on the previous Sunday. As a result, several 
fine flights were made. Those of the morning, although 
made at a time when the wind and other disturbing 
atmospheric influences were least, were, on the whole, 
unimportant, although they would but a short time ago 
have been of the nature of world’s records. 

Among those taking a share in the flights of the earlier 
part of the day were Delagrange, Latham, Sommer, 


| Curtiss, and De Rue. Of these, M. Latham accomplished 


seven laps—about 434 miles—in 1h. 1 min. 51¢sec., 
while Curtiss descended at the end of his third round, 
having flown the 30kiloms. in 28min. 59%sec. These 
were the more noticeable achievements, as the other 
aeronauts contented themselves with carrying out various 
trial flights. 

In the afternoon a change took place in the weather, 
the wind turned cold and gusty, and rain clouds appeared 


|in the north. At about 2.20 p.m. M. Latham, in spite of 


the coming storm, decided to start on a flight for the 
Grand Prix. For the two following hours his efforts 
were followed with intense interest, particularly as no 
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WAREHOUSES AT 


through cross-over tracks, or carried over by transporters, 
and hauled into position by electric capstans. On the | 
quays are six solidly-constructed freight sheds, each with | 
a floor area of 44,100 square feet, and each with a capacity | 
of 10,000 tons of freight. For the marshalling and dis- | 
tribution of the cars more than 22 miles of track are laid | 
down in the yards and sidings st Salina Cruz, while, | 
owing to the peg are lights distributed in all parts of 
the yards and docks, night work is carried on without the 
slightest inconvenience or interruption. 

The Mexican Government have not been content with 
constructing, in conjunction with Messrs. S. Pearson and 
Son, Limited, the Salina Cruz port works for commercial 
purposes only. They have expended several millions of 
pésos in fortifications, which, when completed, will rank 
among the most remarkable in North America. It is 
believed that when finally equipped the port of Salina 
Cruz will be impregnable. Naturally, the plans and 
armaments are kept absolutely secret. 

The guns for the fortifications are now being constructed 
in France, and will be largely of the Mondragon type, of 
which the distinguished Mexican General is the inventor. 








One of the largest pieces, 24 cm. calibre, will be 
erected on the Cerro de Vigia, at 70 m. above the level 
of the sea, and will have a range of 180deg. The gun 
will be able to cover the whole bay and all its approaches 
from the Cerro del Campanario, on the east, as far as 
the Conejo Point, and Chipegua on the west. A second 
large gun will be stationed on the Cerro de Buena Vista, 
at a level of 80m. above the surface of the sea. On this 
om point there has been erected an expensive 
ighthouse, but the position is deemed so important for 
the adequate defence of the port, that the lighthouse is 
now being torn down, ‘and fortifications are being erected 
upon the site. A gun of 24cm. calibre will also be placed 
on Cerro del Moute, and another of 15 cm. on the Lomas 
del Leon. This piece will fire projectiles of 15 kilos. 
weight, In all there will be 48 large pieces of ordnance 
erected for the protection of the port, and although they 





will be of various designs, dependent upon the position 
of the gun, they will, as already indicated, be mainly of 
the Mondragon type. It was hoped that they would be 





PUERTO MEXICO 


other aeronaut attempted to rival him. The wind in- 
creased and rain fell, but M. Latham held on his course, 
and, flying at a height of about 90ft., he made the 
circuit of the plain fifteen times, descending in the middle 
of the sixteenth lap and damaging slightly one of the 
wings of his aeroplane. He had flown for 2h. 18 min., 
and in this time had accomplished 154 kiloms.—about 
963 miles. His time was thus about 25 min. less than 
Paulhan’s on the previous day, but, on the other 
hand, he had covered about fifteen miles more, and it 
was announced that he accordingly held at that moment 
first place for the Grand Prix. 

Shortly after Latham’s descent, Paulhan attempted to 
recover his lost place, and was rapidly followed by de 
Lambert, Tissandier, de Rue, Curtiss, and Blériot. With 
the exception of the Comte de Lambert, all these quickly 
returned to the ground, although Curtiss accomplished 
20kiloms. before doing so. De Lambert meanwhile 
continued to fly, and only descended at the end of 
116 kiloms. on account of his petrol supply having given 
out; he had flown for 1h. 56 min., and as a result of the 
distance traversed had secured the third position at that 
time for the Grand Prix. During this time Blériot had 
started on a trial for the passenger-carrying contest, 
taking as his companion Auzani. His flight, however, 
was short, and, losing control of his machine, he descended 
abruptly, seriously damaging the wings of his machine. 
Neither he nor his companion, however, was hurt in the 
accident. This concluded the official flights for the day, 
but several of the competitors utilised the calm of the 
evening for carrying out practice flights. 

The improvement in the weather continued on Friday, 
which was productive of a series of excellent flights. 
Shortly after 10 a.m. Paulhan, Bunau-Varilla, Blériot, 
Delagrange, and Sommer started, but achieved little of 
importance, M. Blériot, who finished 40 kiloms., being 
the most successful. A second attempt by Paulhan 
ended in disaster, the damage to the machine being of 
such a nature as to exclude this aeronaut from taking 
further part in the Grand Prix contest, of which this 
was the closing day. 

: * No. I. appeared August 27th. 








At 4 p.m. Sommer, Latham, and Farman started in 
close succession, and for a time all three held on their 
courses unrivalled. Sommer stopped at the end of his 
fourth round, and his place was immediately taken by 
Leblanc on a Blériot monoplane, followed by Bunau-Varilla 
ona Voisin biplane. Latham continued flying until the 
fourth round, and the other aeronauts also had soon to 
descend, M. Farman alone remaining in the air. Tissan- 
dier, about 5.80 p.m., rose on his machine, and for the 
remaining hours of the day the main interest of the 
meeting became fixed on his and Farman’s performances. 
Latham and other competitors again rose, but their 
flights were relatively unimportant. When darkness fell 
Farman and Tissandier were still flying, and the former 
remained in the air until 7.45, up to which time he had 
flown 118 miles in 8} hours. Meanwhile Tissandier had 
descended unnoticed at the end of his 110th kilom. 

Farman thus easily won the Grand Prix, for which he 
receives £2000. He had previously been prevented from 
taking part in the meeting by delay caused in effecting 
several alterations which he deemed it necessary ‘to 
make on his machine. He had replaced his engine 
by a 50 horse-power Gnome motor of the type used 
by M. Paulhan on his Voisin biplane. Other altera- 
tions included the propeller, which at the last moment 
he changed for one of wood instead of metal and of 
increased size. 

The weather of Saturday, when the Gordon Bennett 
Cup Race took place, was very favourable for carrying 
out flights, there being but little wind, while the 
atmosphere was warm and clear. In addition to the 
international race, the 10-kilom. speed contest and the 
passenger-carrying competition were decided on this day. 

Soon after the opening hour, Curtiss, the American 
aeronaut, set off on the one lap of the Tour de Piste com- 
petition, and when he had completed the circuit it was 
announced that he had beaten M. Blériot’s record by 
about 9sec. Shortly after this feat he again ascended 
and flew the two laps required for the Gordon Bennett 
Cup in 15 min. 503 sec. Mr. Cockburn, the British repre- 
sentative, then rose, but came to earth after going about 
half-way round the course. As only one attempt was 
allowed each competitor for the Gordon Bennett Cup, 
he was obliged to relinquish his chances of securing the 
trophy. 

The first French competitor, M. Lefebvre, on a Wright 
biplane, then ascended and completed the required dis- 
tance in 20 min. 472sec. Nothing further of importance 
happened until late in the afternoon, when M. Blériot 
made a good flight in the Gordon Bennett race, doing 
the 20 kiloms. in 15 min. 56} sec. Thereafter, M. Latham, 
who had been chosen as the third French representative, 
did the double circuit in 17min. 82sec. Thus, Mr. 
Curtiss’s time remained unbeaten, and the international 
cup was secured to America by the efforts of her repre- 
sentative. 

The passenger-carrying contest was then entered 
upon, and several competitors prepared to start on 
the 10-kilom. journey with a companion. Of these com- 
petitors, M. Farman, the winner of the Grand Prix, was 
the most successful, ‘performing the round of the course 
in 9 min. 524 sec. Next in importance was Lefebvre, 
who, similarly laden, did the like distance in 11 min. 
20% sec. Later on M. Farman, carrying two passengers, 
involving an additional load of nearly 300 lb., flew round 
the course in 10 min. 89 sec. 

The last event of the day calling for mention was 
M. Blériot’s final flight for the Tour de Piste. At the 
last moment he succeeded in regaining the first place 
from Curtiss by flying the single lap in 7 min. 47# sec., 
and thus he secured the prize of £280 offered in this 
competition. 

The events set down on the programme for Sunday, 
29th August, the closing day of the meeting, consisted of 
the final stages of the Prix de Vitesse, the Tour de Piste, 
and the passenger-carrying competition, while the altitude 
contest was also to be competed for on that day. It was, 
however, only in the Prix de Vitesse and the altitude 
competitions that notable performances were done, as 
the records made during the previous days in the two 
other competitions remained unexcelled. Large crowds 
assembled to see the last stages of the meeting, and they 
and the competitors were fortunately favoured with 
agreeable weather, an absence of wind and brilliant 
sunshine adding largely to the day’s successes. 

The early hours were marked by an accident to the 
Blériot’s machine, but although the framework of the 
aeroplane was completely destroyed by the fire which 
originated in the bursting of the petrol tank, the aeronaut 
himself escaped with only slight injury. 

In addition to the aeroplane contests a competition 
had been arranged for dirigible balloons, and on this 
day two balloons, the Colonel Renard and Zodiac IIT. 
competed for the prize of £400 to be given for the best 
time over 50 kiloms. The Colonel Renard won, taking 
1h. 19min. 49sec. for the five laps, while the Zodiac’s 
time for the same distance was 1h. 25 min. 1 sec. 

For the Prix de Vitesse several competitors started on 
a final effort, but interest was mainly confined to the 
rivalry between Latham and Curtiss. Their respective 
times for the 30 kiloms. were 26 min. 322 sec. and 24 min. 
152sec. These figures were afterwards given as 29 min. 
112 sec. and 26 min. 40} sec., the additions in each case 
being by way of penalty for previous improper starts. 
The prize, therefore, fell again to the American repre- 
sentative, who shortly afterwards made renewed efiorts 
to regain the speed record for the 10kiloms. from M. 
Blériot, but failed to do so. 

Towards evening the altitude contest began, when 
Latham, who throughout the meeting had been con- 
spicuous by his flights at altitudes greater than those 
attained by the others, rose to a height of a little over 
500ft., and thereby secured first place. Others taking 
part in this competition were Farman, Paulhan, and 
Rougier, whose distances were respectively 350ft., 
290ft., and 190ft. It is of interest to note that the 
height of ascent was in each case determined by 
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means of a self-recording barometer, officially guaranteed 
by the Paris Observatory. In no case was the descent 
to the ground from those heights attended with any 
excessive difficulty or damage, each machine gliding 
gently down and reaching the earth without shock. 

We reproduce in the accompanying table the figures 
for the more notable flights of the last half of the Rheims 
meeting, the earlier events having been dealt with in our 
previous issue. 

Speeds ard Distances at Rheims, 

References :—G.P. = Grand Prix. P.V. = Prix de 
T.P. = Tour de Piste. G.B. = Gordon Bennett Race, F.P. = 
Flight with Passengers. A.C. = Altitude Competition. D.C. = 
Dirigible Competition. Prize winners in italics. 











pe Distance 
D aa . 10 . 
ate. a Aeronaut. Machine kiloms. | Time. 
3 tothelap 
m 8s 
Aug. 26 G.P. | Latham... ... Antoinette .. 7 Japs 61 5l¢ 
x es Curtiss... ... Herring-Curtiss 3laps | 28 59% 
a af Latham .... Antoinette 153 laps|138 92 
m = De Lambert... Wright ... ll laps 110 59% 
Aug. 27! ,, Fai man Farman ... 18 laps 184 562 
‘ Ne Tissandier Wright ... .. 11 laps -- 
Aug. 28 G.B. | Curtiss ... Herring-Curtiss Zlaps 15 502 
a az Lefebvre Wright ... ... i 20 473 
é a Latham Antoinette .. “ 17 32 
* Blériot ... Blériot ... " 15 563 
Es T.P. | Blériot ... ee ate piel 7 473 
., | Curtiss... Herring-Curtis: x 7 55g 
F.P. | Farman Farman ... .. ” 9 52% 
Be Lefebvre Wright ... .. @ 1l 208 
a ai Farmau Farman ... me 10 33 
Aug. 29/| A. Latham... Antoinette 155 m. _ 
“ s Farman Farman ... 110 m. — 
. a Paulhan Voisin 90 m. _ 
. a Rugier ... si ee _ 
; P.V. | Curtiss ..._ ..., Herring-Curtiss 3 laps | 26 40} 
- 2 Lefebvre Wright ..._.. % 2 60 
; * Latham Antoinette ... a 29 113 
; P.A. | Happferer ...| Col. Renard ... 5 laps | 79 49 
ne De Vaulx Zodiac III... = 8 1 








NILE BRIDGES. 


IN THE ENGINEER of January 3rd, 1908, appeared an 
illustrated notice and some details concerning the combined 
road and railway bridge for the Soudan Government to cross 
the Blue Nile at Halfaya-Khartoum. Such progress has 
since been made on the work by the contractors, the 
Cleveland Bridge and Engineering Company, Limited, of 
Darlington, that on April lst the temporary timber bridge 
required to carry goods trains over the river was taken posses- 
sion of by the Soudan Government, and this notwithstanding 
the fact that during the last Nile flood the staging for several 
of the main river spans was swept away owing to the river bed 
having been scoured by the force of the water. Up to the 
present time the electrically-operated rolling lift span at the 
northern end of the bridge has been completed, and the steel- 
work of five of the main 218ft. 6in. river spans has been 
placed in position and the staging for the same withdrawn. 
As the Soudan Government railway authorities have for four 
months past been able to utilise the temporary timber struc- 
ture for the passage of their goods trains, they have made a 
definite commencement with the southward extension of their 
system, and railhead will be eventually established at Sennar, 
a city of the eastern Soudan on the Blue Nile, 160 miles 
south-east of Khartoum, which has a population of about 
8000. From Sennar it is intended to construct a branch line 
in the westerly direction, so as to open up the district of 
Kordofan, which has an area of about 41,000 square miles 
and a total population of 280,000, but which is separated 
from Sennar by the White Nile. The river is being crossed a 
short distance from the village of Goz Abu Guma, 192 miles 
distant by White Nile from Khartoum. Here the width of 
waterway at Low Nile is 1500ft., but at the flood season it 
is about three miles, and consequently some heavy em- 
bankment approach works are required. The main bridge 
will be of nine spans, each of 156ft. length, and one hand- 
operated swing span of 245ft. 6in. length, giving two 
openings, each 100ft. clear. The height above High 
Nile will be 6ft. The piers are of masonry in steel 
caissons, resting on a foundation of 29ft. by 12ft. sunk by 
compressed air to depths varying from 30ft. to 50ft. below 
low water. The strata at Goz Abu Guma consists of red 
and white clay and sandstone. The bridge, which will have 
a height above High Nile of 6ft., will have a total width over- 
all of 32ft., and will provide accommodation for one 3ft. 6in. 
railway track, together with two footpaths, each 7ft. wide, 
carried on brackets outside the main girders, and designed 
for light traffic. The branch line from Sennar, whilst it will 
develop the important gum industry of Kordofan, is, at the 
outset, intended primarily for strategic purposes. Many 
months will necessarily elapse before the railway reaches 
Goz Abu Guma, and the contractors’ material and steelwork, 
&c., which is being shipped from the Tees direct to Port 
Soudan, thence over the Soudan railway to Khartoum, is being 
transported by water to Goz Abu Guma. The work there 
is being carried on by the Cleveland Bridge Company simul- 
taneously with the Blue Nile bridge at Khartoum, and it is 
expected that the White Nile bridge will be completed within 
eighteen months from date. The conditions of Khartoum 
and Goz Abu Guma vary considerably, as, during flood, the 
White Nile expands very much in width by reason of its low 
banks, and the water has a speed of only about 2 knots, as 
against 10 knots on the Blue Nile. The latter is more of a 
mountain torrent, while the White Nile really acts as a large 
drainage canal. 











FLOODS AT MONTEREY. 


THE disastrous flocd of the Santa Catarina River, which 
has resulted in the destruction of a great part of Monterey 
and the loss of something like 2000 lives, is of especial 
interest to engineers, because the unfortunate city has been 
remarkable for the energy it has shown in the development 
of great engineering works. It has not only a very complete 
electricity supply system, but there have been recently 
finishéd schemes for water supply and drainage which are o 





exceptional importance. In November last we gave a very 
fully illustrated description of these works, which will be 
turned to with interest at the present time. Monterey was 
founded by the Spaniards as long ago as 1560; it is situated 
on a fertile plain and surrounded on all sides by limestone 
mountains, rising in places to 6000ft. above the general level. 
The city itself is 1750ft. above the sea, and has a population 
of 84,000, but is rapidly developing. Part of the water supply 
is taken from the Estanzuela River, which is nearly due south 
of the city, whilst the Santa Catarina, which has caused the 
present floods, is almost due west, but one of the great dis- 
tributing reservoirs, holding 10,000,000 gallons, is close to 
the Santa Catarina, and it is to be feared it must have suffered 
in some degree. This reservoir is a remarkable circular struc- 
ture built in concrete, 268ft. in diameter by 30ft. deep, and is 
entirely covered in. Full details of its construction were 
given in our issue of November 6th, and will be found well 
worth study. The reservoir is seated 164ft. above the central 
part of the city, and it may be that this elevated position has 
saved it from serious damage. There is a second water supply 
at San Geronimo, to the west of the city, and this is even 
more likely to have suffered severely. Further particulars 
will no doubt reach us in a few days. 








BRITISH ASSOCIATION FOR THE ADVANCE. 
MENT OF SCIENCE. 


ADDRESS BY PROFESSOR SIR J. J. THOMSON, M.A., LL.D. 
D.Sce., F.R.S., President. 
(Concluded from page 213.) 

Let us now consider how much ether is carried along by ordinary 
matter, and what effects this might be expected to produce. 

The simplest electrical system we know, an electrified sphere, 
has attached to it a mass of ether proportional to its potential 
energy, and such that if the mass were to move with the velocity 
of light its kinetic energy would equal the electrostatic potential 
energy of the particle, This result can be extended to any elec- 
trified system, and it can be shown that such a system binds a 
mass of the ether proportional to its potential energy. Thus.a 
part of the mass of any system is proportiona! to the potential 
energy of the system. 

The question now arises, Does this part of the mass add anything 
to the weight of the body? If the ether were not subject to 
gravitational attraction it certainly would not; and even if the 
ether were ponderable, we might expect that as the mass is swim- 
ming in a sea of ether it would not increase the weight of the body 
to which it is attached. But if it does not, then a body with a 
large amount of potential energy may have an appreciable amount 
of its mass in a form which does not increase its weight, and thus 
the weight of a given mass of it may be less than that of an equal 
mass of some substance with a smaller amount of potential energy. 
Thus the weights of equal masses of these substances would be 
different. Now, experiments with pendulums, as Newton pointed 
ont, enable us to determine with great accuracy the weights of 
equal masses of different substances. Newton himself made 
experiments of this kind, and found that the weights of equal 
masses were the same for all the materials he tried. Bessel, in 
1830, made some experiments on this subject which are still the 
most accurate we possess, and he showed that the weights of equal 
masses of lead, silver, iron, brass did not differ by as much as one 
part in 60,000. 

The substances tried by Newton and Bessel did not, however, 
include any of those substances which possess the marvellous power 
of radio-activity ; the discovery of these came much later, and is 
one of the most striking achievements of modern physics. 

These radio-active substances are constantly giving out large 
quantities of heat, presumably at the expense of their potential 
energy ; thus when these substances reach their final non-radio- 
active state their potential energy must be less than when they were 
radio-active. Professor Rutherford’s measurements show that the 
energy emitted by one gramme of radium in the course of its 
degradation to non-radio-active forms is equal to the kinetic energy 
of a mass of one-thirteenth of a milligramme moving with the 
velocity of light. 

This energy, according to the rule I have stated, corresponds 
to a mass of ,/, of a milligramme of the ether, and thus a gramme 
of radium in its radio-active state must have at least 4 of a 
milligramme more of ether attached to it than when it has been 
degraded into the non-radio-active forms. Thus, if this ether does 
not increase the weight of the radium, the ratio of mass to weight 
for radium would be greater by about one part in 13,000 than for 
its non-radio-active products. 

I attempted several years ago to find the ratio of mass to weight 
for radium by swinging a little pendulum, the bob of which was 
made of radium. I had only a small quantity of radium, and was 
not, therefore, able to attain any great accuracy. I found that 
the difference, if any, in tbe ratio of the mass to weight between 
radium and other substances was not more than one part in 2000. 
Lately we have been using at the Cavendish Laboratory a pen- 
dulum whose bob was filled with uranium oxide. We have got 
good reasons for supposing that uranium is a parent of radium, so 
that the great potential energy and large ethereal mass possessed 
by the radium will be also in the uranium ; the experiments are 
not yet completed. It is, perhaps, expecting almost too much to 
hope that the radio-active substances may add to the great services 
they have already done to science by furnishing the first case in 
which there is some differentiation in the action of gravity. 

The mass of ether bound by any system is such that if it were to 
move with the velocity of light its kinetic energy would be equal 
to the potential energy of the system. This result suggests a new 
view of the nature of potential energy. Potential energy is usually 
regarded as essentially different from kinetic energy. Potential 
energy depends on the configuration of the system, and can be 
calculated from it when we have the requisite data ; kinetic energy, 
on the other hand, depends upon the velocity of the system. 
According to the principle of the conservation of energy the one 
form can be converted into the other at a fixed rate of exchange, 
so that when one unit of one kind disappears a unit of the other 
simultaneously appears, 

Now in many cases this rule is all that we require to calculate 
the behaviour of the system, and the conception of potential energy 
is of the utmost value in making the knowledge derived from experi- 
ment and observation available for mathematical calculation. It 
must, however, I think, be admitted that from the purely philo- 
sophical point of view it is open to serious objection. It violates, 
for example, the principle of continuity. Whena thing changes 
from a state A to a different state B, the principle of continuity 
requires that it must pass through a number of states intermediate 
between A and B, so that the transition is made gradually, and 
not abruptly. Now, when kinetic energy changes into potential, 
although there is no discontinuity in the quantity of the energy 
there is in its quality, for we do not recognise any kind of energy 
intermediate between that due to the motion and that due to rd 
position of the system, and some portions of energy are supposed 
to change per saltwm from the kinetic to the potential form. In 
the case of the transition of kinetic energy into heat energy in a 
gas, the discontinuity has disappeared with a fuller knowledge of 
what the heat energy in-a gas is due to. When we were ignorant 
of the nature of this energy, the transition from kinetic into 
thermal energy seemed discontinuous; but now we know that this 
energy is the kinetic energy of the molecules of which the gas is 
—— so that there is no change in the type of energy when 
the kinetic energy of visible motion is transformed into the thermal 








energy of a gas—it is just the transference of kinetic energy from 
one body to another. 

If we regard potential energy as the kinetic energy of portions 
of the ether attached to the system, then all energy is kinotic 
energy, due to the motion of matter or of portions of ether 
attached to the matter. I showed, many years ago, in my 
‘* Applications of Dynamics to Physics and Chemistry,” that we 
onl imitate the effects of the potential energy of a system by 
means of the kinetic energy of invisible systems connected in an 
appropriate manner with the main system, and that the potential 
energy of the visible universe may in reality be the kinetic energy 
of an invisible one connected up with it. We naturaliy suppose 
that this invisible universe is the Juminiferous ether, that portions 
of the ether in rapid motion are connected with the visible 
7. and that their kinetic energy is the potential energy of 
the systems. 

We may thus rd the ether as a bank in which we may deposit 
energy and withdraw it at our convenience. The mass of the 
ether attached to the system will change as the potential energy 
changes, and thus the mass of a system whose potential energy is 
changing cannot be constant; the fluctuations in mass under 
ordinary conditions are, however, so small that they cannot be 
detected by any means at present at our disposal. Inasmuch as 
the various forms of potential energy are continually being changed 
into heat energy, which is the kinetic energy of the molecules of 
matter, there isa constant tendency for the mass of a system such 
as the earth or the sun to diminish, and thus as time goes on for 
the mass of ether gripped by the material universe to become 
smaller and smaller ; the rate at which it would diminish would, 
however, get slower as time went on, and there is no reason to 
think that it would ever get below a very large value. 

Radiation of light and heat from an incandescent body like the 
sun involves a constant loss of mass by the body. Each unit of 
energy radiated carries off its quota of mass, but as the mass 
ejected from the sun per year is only one part in 20 billionths 
(1 in 2 x 10!) of the mass of the sun, and as this diminution in 
mass is not necessarily accompanied by any decrease in its gravi- 
tational attraction, we cannot expect to be able to get any evidence 
of this effect. 

As our know.edge of the properties of light has progressed, we 
have been driven to recognise that the ether, when transmitting 
light, possesses properties which, before the introduction of the 
electro-magnetic theory, would have been thought to be peculiar 
to an emission theory of light and to be fatal to the theory that 
light consists of undulations. 

Take, for example, the pressure exerted by light. This would 
follow as a matter of course if we supposed light to be smal! 
particles moving with great velocities, for these, if they struck 
against a body, would manifestly tend to push it forward, while 
on the undulatory theory there seemed no reason why any effect 
of this kind should take place. 

Indeed, in 1792, this very point was regarded as a test between 
the theories, and Bennet made experiments to see whether or not 
he could find any traces of this pressure. We now know that the 
pressure is there, and if Bennet’s instrument had been more sensi- 
tive he must have observed it. It is perhaps fortunate that 
Bennet had not at his cc d more delicate apparatus. Had 
he discovered the pressure of light, it would have shaken confidence 
in the undulatory theory and checked that magnificent work at 
the beginning of the last century which so greatly increased our 
knowledge of optics. 

As another example, take the question of the distribution of 
energy in a wave of light. On the emission theory the energy in 
the light is the kinetic energy of the light particles. Thus the 
energy of light is made up of distinct units, the unit being the 
energy of one of the particles. 

The idea that the energy has a structure of this kind has lately 
received a good deal of support. Planck, in a very remarkable 
series of investigations on the Thermodynamics of Radiation, pointed 
out that the expressions for the energy and entropy of radiant 
energy were of such a form as to suggest that the energy of 
radiation, like that of a gas on the molecular theory, was made 
up of distinct units, the magnitude of the unit depending on the 
colour of the light ; and on this assumption he was able to calculate 
the value of the unit, and from this deduce incidentally the value 
of Avogadro’s constant—the number of molecules in a cubic centi 
metre of gas at standard temperature and pressure. 

This result is most interesting and important because if it were 
a legitimate deduction from the Second Law of [hermodynamics, it 
would appear that only a rgene type of mechanism for the 
vibrators which give out light and the absorbers which absorb it 
could be in accordance with that law. 

If this were so, then, regarding the universe as a collection of 
machines all ubeying the laws of dynamics, the Second Law of 
Thermodynamics would only be true for a particular kind of 
machine. 

There seems, however, grave objection to this view, which I may 
illustrate by the case of the First Law of Thermodynamics, the 
principle of the Conservation of Energy. This must be true 
whatever be the nature of the machines which make up the uni- 
verse, provided they obey the laws of dynamics, any application 
of the principle of the Conservation of Energy could not discrimi- 
nate between one type of machine and another. 

Now, the Second Law of Thermodynamics, though not a 
dynamical principle in as strict a sense as the law of the Conservation 
of Energy, is one that we should expect to hold for a collection of 
a large number of machines of any type, provided that we could 
not directly affect the individual machines, but could only observe 
the average effects produced by an enormous number of them. 
On this view, the Second Law, as well as the First, should be 
incapable of saying that the machines were of any particular type: 
so that investigations founded on thermodynamics, though the 
expressions they lead to may suggest—cannot, I think, be regarded 
as proving—the unit structure of light energy. : 

It would seem as if in the application of thermodynamics to 
radiation some additional assumption has been implicitly intro- 
duced, for these applications lead to definite relations between 
the energy of the light of any particular wave length and the 
temperature of the luminous body. 

Now a possible way of accounting for the light emitted by hot 
bodies is to suppose that it arises from the collisions of corpuscles 
with the molecules of the hot body, but it is only for one particu- 
lar law of force between corpuscles and the molecules that the 
distribution of energy would be the same as that deduced by the 
Second Law of Thermodynamics, so that in this case, as in the 
other, the results obtained by the application of thermodynamics 
to radiation would require us to suppose that the Second Law of 
Thermodynamics is only true for radiation when the radiation is 
produced by mechanism of a special type. 

Quite apart, however, from considerations of thermodynamics, 
we should expect that the light from a luminous source should in 
many cases consist of parcels, possessing, at any rate to begin 
with, a definite amount of energy. Consider, for example, the 
case of a gas like sodium vapour, emitting light of a definite wave 
length ; we may imagine that this light, consisting of electrical 
waves, is emitted by systems resembling Leyden jars. The energy 
originally pap enve by such a system will be the electrostatic 
energy of the charged jar. When the vibrations are started, this 
energy will be radiated away into space, the radiation forming a 
complex system, containing, if the jar has no electrical resistance, 
the energy stored up in the jar. 

The amount of this energy will depend on the size of the jar 
and the quantity of electricity with which it is charged. With 
regard to the charge, we must remember that we are dealing with 
systems formed out of single molecules, so that the charge will 
only consist of one or two natural units of electricity, or, at all 
events, some small multiple of that unit, while for geometrically 
similar Leyden jars the energy for a given charge will be propor- 
tional to the frequency of the vibration; thus, the energy in the 
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bundle of radiation will be proportional to the frequency of the 
vibration. 

We may picture te ourselves the radiation as consisting of the 
lines of electric force which, before the vibrations were started, 
were held bound by the charges on the jar, and which, when the 
vibrations begin, are thrown into rhythmic undulations, liberated 
from the jar, and travel through space with the velocity of light. 

Now, let us suppose that this system strikes against an un- 
charged condenser, and gives it a charge of electricity, the charge 
on the plates of the condenser must be at least one unit of elec- 
tricity, because fractions of this charge do not exist, and each 
unit charge will anchor a unit tube of force, which must come 
from the parcel of radiation falling upon it. Thus a tube in the 
incident light will be anchored by the condenser, and the parcel 
formed by this tube wi'] be anchored and withdrawn as a whole 
from the pencil of light incident on the condenser. If the energ 
required to charge up the condenser with a unit of electricity is 
greater than the energy in the incident parcel, the tube will not 
be anchored, and the light will pass over the condenser and escape 
from it. These principles that radiation is made up of units, and 
that it requires a unit possessing a definite amount of energy to 
excite radiation in a body on which it falls, perhaps receive their 
best illustration in the remarkable laws governing Secondary 
kéntgen radiation, recently discovered by Professor Barkla. Pro- 
fessor Barkla has found that each of the different chemical 
elements, when exposed to Rintgen rays, emit a definite type of 
secondary radiation whatever may have been the type of primary ; 
thus lead emits one type, copper another, and so on ; but these 
radiations are not excited at all if the primary radiation is of a 
softer type than the specific radiation emitted by the substance, 
thus the secondary radiation from lead being harder than that 
from copper ; if copper is exposed to the secondary radiation from 
lead, the copper will radiate, but“lead will not radiate when 
ex to copper. Thus, if we suppose that the energy in a unit 
of hard Réntgen rays is greater that than in one of soft, Barkla’s 
results are strikingly analogous to those which would follow on the 
unit theory of light. 

Though we have, I think, strong reasons for thinking that the 
energy in the light waves of definite wave length is done up into 
bundles, and that these bundles, when emitted, all possess the 
same amount of energy, I do not think there is any reason for 
supposing that in any casual specimen of light of this wave 
length, which may subsequent to its emission have been many 
times refracted or reflected, the bundles possess any definite 
amoant of energy. For consider what must happen when a 
bundle is incident on a surface such as glass, when part of it is 
reflected and part transmitted. The bundle is divided into two 
= in each of which the energy is less than the incident 

undle, and since these portions diverge and may ultimately be 
many thousands of miles apart, it would seem meaningless to still 
regard them as forming one unit. Thus the energy in the 
bundles of light, after they have suffered partial reflection, will 
not be the same as in the bundles when they were emitted. 
The study of the dimensions of these bundles, for example, the 
angle they subgend at the luminous source, is an interesting sub- 
ject for investigation ; experiments on interference between rays 
of light emerging in different directions from the luminous source 
would probably throw light on this point. 

I now pass to a very brief consideration of one of the most im- 
portant and interesting advances ever made in physics, and in 
which Canada, as the place of the labours of Professors Ruther- 
ford and Soddy, has taken a conspicuous part. I mean the dis- 
covery and investigation of radio activity. Radio activity was 
brought to light by the Riintgen rays. One of the many remark- 
able properties of these rays is to excite phosphorescence in 
certain substances, including the salts of uranium, when they fall 
upon them. Since Rintgen rays produce phosphorescence, it 
occurred to Becquerel to try whether phosphorescence would pro- 
duce Rintgen rays. He took some uranium salts which had been 
made to phosphoresce by exposure, not to Rintgen rays but to 
sunlight, tested them, and found that they gave out rays possess- 
ing properties similar to Rintgen rays. Further investigation 
showed, however, that to get these rays it was not necessary to 
make the uranium phosphoresce, that the salts were just as active 
if they had been kept in the dark. It thus appeared that the 
property was due to the metal and not to the phosphorescence, 
and that uranium and itscompounds possessed the power of giving 
out rays which, like Rintgen rays, affect a photographic plate, 
make certain minerals phosphoresce, and make gases through 
which they pass conductors of electricity. 

Niepce de Saint- Victor had observed some years before this dis- 
covery that paper soaked in a solution of uranium nitrate affected 
a photographie plate, but the observation excited but little 
interest. The ground had not then been prepared, by the dis- 
covery of the Rintgen rays, for its reception, and it withered and 
was soon forgotten. 

Shortly after Becquerel’s discovery of uranium, Schmidt found 
that thorium possessed similar properties. Then Monsieur and 
Madame Curie, after a most difficult and laborious investigation, 
discovered two new substances, radium and polonium, possessing 
this property to an enormously greater extent than either thorium 
or uranium, and this was followed by the discovery of actinium by 
Debierne. Now the researches of Rutherford and others have led 
to the discovery of so many new radio-active substances that any 
attempt at christening seems to have been abandoned, and they 
are denoted, like policemen, by the letters of the alphabet. 

Mr. Campbell has recently found that potassium, though far 
inferior in this respect to any of the substances I have named, 
emits an appreciable amount of radiation, the amount depending 
only on the quantity of potassium, and being the same whatever 
the source from which the potassium is obtained, or whatever the 
elements with which it may be in combination. 

The radiation emitted by these substances is of three types, 
known as a, 8B and y rays. The a rays have been shown by 
Rutherford to be positively electrified atoms of helium, moving 
with speeds which reach up to about one-tenth of the velocity of 
light. The 8 rays are negatively electrified corpuscles, moving in 
some cases with very nearly the velocity of light itself, while the 
¥ rays are unelectrified, and are analogous to the Réntgen rays. 

The radio-activity of uranium was shown by Crookes to arise 
from something mixed with the uranium, and which differed 
sufficiently in properties from the uranium itself to enable it to be 
separated by chemical analysis. He took some uranium, and by 
chemical treatment separated it into two portions, one of which 
was radio-active and the other not. 

Next Becquerel found that if these two portions were kept for 
several months, the part which was not radio-active to begin with 
regained radio-activity, while the part which was radio-active to 
begin with had lost its radio-activity. These effects and many 
others receive a complete explanation by the theory of radio-active 
change which we owe to Rutherford and Soddy. 


According to this theory, the radio-active elements are not 
permanent, but are gradually breaking up into elements of lower 
atomic weight ; uranium, for example, is slowly breaking up, one 
of the products being radium, while radium breaks up into a 
radio-active gas called radium emanation, the emanation into 
another radio-active substance, and so on, and that the radiations 
are a kind of swan’s song emitted by the atoms when they pass 
from one form to another ; that, for example, it is when a radium 
atom breaks up and an atom of the emanation appears that the 
rays which constitute the radio-activity are produced. 
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politician, when he imposes death duties, is but imitating a process 
which has been going on for ages in the case of these radio-active 
substances, 

Many points of interest arise when we consider the rate at which 
the atoms of radio-active substance disappear. Rutherford has 
shown that, whatever be the age of these atoms, the percentage 
of atoms which disappear in one second is always the same ; 
another way of putting it is that the expectation of life of an atom 
is independent of its age—that an atom of radium one thousand 
years old is just as likely to live for another thousand years as one 
just sprung into existence. 

Now, this would be the case if the death of the atom were due 
to thing from outside which struck old and young indis- 
criminately ; in a battle, for example, the chance of being shot is 
the same for old and young ; so that we are inclined at first to 
look to something coming from outside as the cause why an atom 
of radium, for example, suddenly changes into an atom of the 
emanation. But here we are met with the difficulty that uo 
changes in the external conditions that we have as yet been able 
to produce have had any effect on the life of the atom ; as far as 
we know at present, the life of a radium atom is the same at the 
temperature of a furnace as at that of liquid air—it is not altered 
by surrounding the radium by thick screens of lead or other dense 
materials to ward off radiation from outside, and what to my mind 
is especially significant, it is the same when the radium is in the 
most concentrated form, when its atoms are ex to the 
vigorous bombardment from the rays given off by the neighbour- 
ing atoms, as when it is in the most dilute solution, when the 
rays are absorbed by the water which separates one atom from 
another. This last result seems to me to make it somewhat 
improbable that we shall be able to split up the atoms of the 
non-radio-active elements by exposing them to the radiation from 
radium ; if this radiation is unable to affect the unstable radio. 
active atoms, it is somewhat unlikely that it will be able to affect 
the much more stable non-radio-active elements. 

The evidence we have at present is against a disturbance coming 
from outside breaking up of the radio-active atoms, and we must 
therefore look to some process of decay in the atom itself ; but if 
this is the case, how are we to reconcile it with the fact that the 
— of life of an atom does not diminish as the atom gets 
older! We cando this if we suppose that the atoms when they 
are first produced have not all the same strength of constitution, 
that some are more robust than others, perhaps because they con- 
tain more intrinsic energy to begin with, and will therefore have 
a longer life. Now, if when the atoms are first produced there are 
some which will live for one year, some for ten, some for a 
thousand, and so on; and if lives of all durations, from nothing 
to infinity, are present in such proportion that the number of 
atoms which will live longer than a certain number of years 
decrease in a constant proportion for each additional year of 
life. we can easily prove that the expectation of life of an atom 
will be the same whatever its age may be. On this view the 
different atoms of a radio-active substance are not, in all 
respects, identical. 

The energy developed by radio-active substances is exceedingly 
large, one gramme of radium developing nearly as much energy 
as would be produced by burning a ton of coal. ‘his energy is 
mainly in the a particles, the positively charged helium atoms 
which are emitted when the change in the atom takes place; if 
this energy were produced by electrical forces it would indicate 
that the helium atom had moved through a potential difference 
of about two million volts on its way out of the atom of radium. 
The source of this energy is a problem of the deepest interest; 
if it arises from the repulsion of similarly electrified systems 
exerting forces varying inversely as the square of the distance, 
then to get the requisite amount of energy the systems, if 
their charges were comparable with the charge on the a 
particle, could not when they start be further apart than the 
radius of a corpuscle, 10—1%cm. If we suppose that the particles 
do not acquire this energy at the explosion, but that before they 
are shot out of the radium atom they move in circles inside 
this atom with the speed with which they emerge, the forces 
required to prevent particles moving with this velocity from 
flying off at a tangent are so great that finite charges of elec- 
tricity could only produce them at distances comparable with the 
radius of a corpuscle. 

One method by which the requisite amount of energy could be 
obtained is suggested by the view to which I have already alluded 
—that in the atom we have electrified systems of very different 
types, one small, the other large ; the radius of one type is com- 
parable with 10—!° cm., that of the other is about 100,000 times 
greater. The electrostatic potential energy in the smaller bodies 
is enormously greater than that in the larger ones ; if one of these 
small bodies were to explode and expand to the size of the larger 
ones, we should have a liberation of energy large enough to endow 
an a particle with the energy it possesses. Is it possible that the 
positive units of electricity were, to begin with, quite as small as 
the negative, but while in the course of ages most of these have 
passed from the smaller stage to the larger, there are some small 
ones still lingering in radio-active substances, and it is the explo- 
sion of these which liberates the energy set free during radio-active 
transformation ? 

The properties of radium have consequences of enormous import- 
ance to the geologist as well as to the physicist or chemist. In 
fact, the discovery of these properties has entirely altered the 
aspect of one of the most interesting —_ problems, that of 
the age of the earth. Before the discovery of radium it was 
supposed that the supplies of heat -furnished by chemical 
changes going on in the earth were quite insignificant, and that 
there was nothing to replace the heat which flows from the hot 
interior of the earth to the colder erust. Now when the earth 
first solidified it only possessed a certain amount of capital in 
the form of heat, and if it is continually spending this capital 
and not gaining any fresh heat it is evident that the process 
cannot have been going on for more than a certain number of 
years, otherwise the earth would be colder than it is. Lord 
Kelvin in this way estimated the age of the earth to be less 
than 100 million years. Though the quantity of radium in the 
earth is an exceedingly small fraction of the mass of the earth, 
only amounting, according to the determinations of Professors 
Strutt and Joly, to about five grammes in a cube whose side is 
100 miles, yet the amount of heat given out by this small quantity 
of radium is so great that it is more than enough to replace the 
heat which flows from the inside to the outside of theearth. This, 
as Rutherford has pointed out, entirely vitiates the previous 
method of determining the age of the earth. The fact is that the 
radium gives out so much heat that we do not quite know what 
to do with it, for if there was as much radium throughout the 
interior of the earth as there is in its crust, the temperature of 
the earth would increase much more rapidly than it does as we 
descend below the earth’s surface. Professor Strutt has shown 
that if radium behaves in the interior of the earth as it does at 
the surface, rocks similar to those in the earth’s crust cannot 
extend to a depth of more than 45 miles below the surface. 

It is remarkable that Professor Milne from the study of earth- 
quake phenomena had previously come to the conclusion that 
rocks similar to those at the earth’s surface only descend a short 
distance below the surface ; he estimates this distance at about 
30 miles, and concludes that a depth greater than this the earth is 
fairly homogeneous. 

Though the discovery of radio-activity has taken away one 

thod of calculating the age of the earth it has supplied another. 








Thus, on this view the atoms of the radio-active are 
not immortal, they perish after a life whose average value ranges 
from thousands of millions of years in the case of uranium to a 
second or so in the case of the gaseous emanation from actinium. 

When the atoms pass from one state to another they give out 
large stores of energy, thus their descendants do not inherit the 
whole of their wealth of stored-up energy, the estate becomes less 
and less wealthy with each generation ; we find, in fact, that the 





The gas helium is given out by radio-active bodies, and since, 
except in beryls, it is not. found in minerals which do not con- 
tain radio-active elements, it is probable that all the helium in 
these minerals has come from these elements. In the case of a 
mineral containing uranium, the parent of radium in radio-active 
equilibrium, with radium and its products, helium will be produced 
at a definite rate. Helium, however, unlike the radio-active 








| ts, is per t and accumulates in the mineral ; hence if 

we measure the amount of helium in a sample of rock and the 
amount produced by the sample in one year we can find the 
length of time the helium has beer accumulating, and hence the 
age of the rock. This method, which is due to Professor Strutt, 
may lead to determinations not merely of the average age of the 
crust of the earth, but of the ages of particular rocks and the 
date at which the various strata were deposited; he has, for 
example, shown in this way that a specimen of the mineral 
thorianite must be more than 240 million years old. 

The physiological and medical properties of the rays emitted by 
radium is a field of research in which enough has already been 
done to justify the hope that it may lead to considerable allevia- 
tion of human suffering. It seems quite definitely established 
that for some diseases, notably rodent ulcer, treatment with these 
rays has produced remarkable cures; it is imperative, lest we 
should be passing over a means of saving life and health, that the 
subject haar Ss investigated in a much more systematic and 
extensive manner than there has yet been either time or material 
for. Radium is, however, so costly that few hospitals could afford 
to undertake pioneering work of this kind ; fortunately, however, 
through the generosity of Sir Ernest Cassel and Lord Iveagh, a 
Radium Institute, under the patronage of his Majesty the King, 
has been founded in London for the study of the medical properties 
of radium, and for the treatment of patients suffering from diseases 
for which radium is beneficial. 

The new discoveries made in physics in the last few years, and 
the ideas and potentialities suggested by them, have had an effect 
upon the workers in that subject akin to that produced in 
literature by the Renaissance. Enthusiasm has been quickened, 
and there is a hopeful, youthful, perhaps exuberant, spirit abroad 
which leads men to make with confidence experiments which 
would have been thought fantastic twenty yearsago. It has quite 
dispelled the pessimistic feeling, not uncommon at that time, that 
all the interesting things had been discovered, and all that was 
left was to alter a decimal or two in some physical constant. 
There never was any justification for this feeling, there never were 
any signs of an appoach to finality in science. The sum of know- 
ledge is at present, at any rate, a diverging not a converging 
series. As we conquer peak after peak we see in front of us 
regions full of interest and beauty, but we do not see our goal, we 
do not see the horizon ; in the distance tower still higher peaks, 
which will yield to those who ascend them still wider prospects, 
and deepen the feeling, whose truth is emphasised by every 
advance in science, that ‘‘Great are the Works of the Lord.” 











THE INSTITUTION OF MINING ENGINEERS.—The twentieth annual 
general meeting of this Institution is to be held at Newcastle- 
on-Tyne on September 15th, 16th, and 17th. On Wednesday, 
September 15th, the members will be received by the Lord 
Mayor of Newcastle-on-Tyne, and by the president and mem- 
bers of Council of the North of England Institute of Mining 
and Mechanical Engineers. Thereafter the annual mecting 
will be held in the halls of the latter institute, and several 
papers will be read and discussed. In the evening the members 
dine in the King’s Hall of Armstrong College. For Thursday and 
Friday arrangements have been made to enable the members to 
inspect several local works and places of interest. Among these 
will be the Harton Coal Company’s pits, the sinking of the New- 
biggin Colliery, and the recent excavations on the Roman site at 
Corbridge. 

A New 33-kNoT TORPEDO Boat DESTROYER.—The new 33-knot 
Destroyer, H.M.S. Nubian, which completed her official speed 
trials about six weeks ago, was inspected at the works of the 
builders, Messrs. John I. Thornycroft and Co., Limited, of 
Woolston, Southampton, and finally handed over to the Admiralty 
after the usual acceptance trial on Saturday last, August 28th. 
The vessel proceeded to Portsmouth Dockyard, and will take up 
service with the North Sea Flotilla. H.M.S, Nubian is the first of 
the five vessels of this class (given out by the Admiralty at the end 
of February, 1908) to be delivered, being completed considerably 
in advance of her sister vessels, and handed over approximately 
two months before the expiry of the contract date. The names 
of the other vessels of this group are as follows:—H.M.ships 
Crusada (builders, J. S. Whiteand Co., Limited); Zulu (Hawthorn, 
Leslie and Co., Limited); Maori (William Denny and Brothers) ; 
Viking (Palmer’s Shipbuilding and Iron Company, Limited). 


THE NEW STEAMSHIP FOR THE CUNARD LINE.—The informa- 
tion which has been published in the daily newspapers and several 
other journals relative to the new vessel which the Cunard Steam- 
ship Company, Limited, has decided to add to its fleet is mis- 
leading and inaccurate. It is the fact that, from amongst about a 
dozen tenders submitted, contracts for the hull and machinery 
were last Friday awarded to Swan, Hunter and Wigham Richard- 
son, Limited, and the Wallsend Slipway and Engineering Com- 
pany, Limited, respectively, but the precise dimensions of the 
vessel have not yet been determined, neither has a decision been 
come to as to whether turbine machinery or a combination of 
turbine and reciprocating engines shall be used. The statement 
published by a shipping journal on Wednesday that the new 
Cunarder is ‘‘ to be propelled by a combination of reciprocating 
and turbine engines, or by turbines alone, in which case her speed 
may reach as high as 30 knots,” need not be taken too seriously. 
The new vessel is intended for the Liverpool and Boston service, 
and will not be called upon, as has n stated, to act as a 
‘*relief ” to either the Mauretania or Lusitania. In all probability 
she will be an improved Ivernia type, which vessel, it will be 
remembered, was built by C. S. Swan and Hunter, Limited, some 
nine years ago, and which has a length over alt of 60uft. ; a depth, 
moulded, to upper deck, 4lft. 6in.; a depth, moulded, to shelter 
deck, 49ft. 6in.; a gross tonnage of 15,512 tons ; and an indicated 
horse-power of 12,000. 

DISADVANTAGES OF GAS MAKING IN A COLLIERY CENTRE.—The 
annual meeting of the Barnsley Gas Company was held on the 
26th ult. Mr. E. G. Lancaster, J.P., in moving the adoption of the 
report, compared the balance-sheet with that for last year. The 
company had spent £206 more on certain items connected 
with the manufacture of gas, and had spent £416 less on 
other items, giving a total saving of £210. In the distribution 
department there was a total excess, compared with last year, of 
£1035, of which £597 was accounted for by repairs and main- 
tenance. Rates and taxes were also £106 more than last year. 
Bank interest also showed an increase of £103. Altogether the 
expenditure had been £620 more than last year. On the other 
side, the company had sold gas to the value of £676 more ; but re- 
siduals had — £175 less, and sundries £103 less. The total 





receipts had increased by £398, leaving the finances £222 worse 
than last year. This, continued Mr. L ter, id be ex- 
plained ina moment. ‘They had often heard the statement made 


that Barnsley, being in the centre of a coalfield, should make 
gas more cheaply than anybody else. It was for the very reason 
that they were in a colliery district that they could not maintain 
their maximum dividends. As they were aware, a large proportion 
of the coal had been taken from underneath Barnsley, and to the 
east the ground was in a constant giving. Between Barnsley and 
Ardsley the company’s men were constantly at work repairing and 
renewing mains and stopping breakages, while the leakage had 
been excessive. It got so bad that they had to see whether some 
different kind of pipe could not be introduced, and they thought 
they had found a plan, by laying steel pipes, which would bend 
where iron would break. So far the results had been satisfactory. 
The growing demand for slot meters had also thrown a good deal 
of expense upon the company. In the bulk of new property they 
were fixing slot meters, and this was an expense which would 
continue for the next two or. three years.. The motion for the 
adoption of the report was agreed to, ’ 
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THE FRENCH ARMOURED CRUISER ERNEST 
RENAN. 

THE armoured cruiser Ernest Renan is the largest 
vessel of her type in the French navy, and the largest 
cruiser ever launched on the European Continent. She 
formed part of the 1900 programme, and was ordered 
from Les Chantiers de ]’Atlantique in August, 1903; but 
as her drawings were frequently altered, from one cause 
or another—partly by reason of lessons learnt from the 
Russo-Japanese war—her completion was retarded, and 
she did not actually join the fleet until last year. She is 
a remarkable vessel in more ways than one, and we feel 
sure that a brief account of her will be of interest to our 
readers. 
To begin with, she has the following characteristics :— 


Length at the water-line, fully loaded 


157 m. = say, 515ft. 
Width at the water-line, fully loaded 7 


21.36 m. = 70ft. 
26f 


” 


Maximum draught, aft 8.18 m. = t. 10in. 
Assumed horse-power .... ... ... 36,00 
Displacement with normal load ... 13,644 tons, 


The hull is built of mild steel-throughout. There is no 
metallic keel, its place being taken by a false keel of 
teak, and on each side there are two bilge keels, which 
are all about half the length of the vessel. The stem is 
of forged steel, and the stern post of cast steel. Below 
the lower protective deck the vessel is divided into 
numerous main water-tight compartments, which are in 
their turn separated into further smaller compartments. 
The double bottom, except at the extremities of the vessel, 
is worked up to the lower protective deck. On each side 
of the central keelson are eight longitudinal keelsons, to 
help to ensure the longitudinal rigidity of the hull. Below 
the water-line there are double garboard strakes and two 
strakes clincher riveted. The thickness of the hull varies 
from 18 mm. below the water-line to 10 mm. above it. 

Like all the larger vessels included in the 1900 pro- 
gramme, the Ernest Renan is protected by a cellular 
space, forming an armoured caisson, which is limited as 
to height by the upper protective deck, and as to depth 
by the lower protective deck, its sides being formed, by 
the armoured belt. The lower protective deck is in the 
centre line of the vessel, alittle above the line of flotation, 
while at the sides it forms a junction with the lower edge 
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of the first strake. The upper protective deck, which may 
also be called the splinter deck, is horizontal, and runs 
from end to end at the height of the upper edge of the 
armoured belt. 

The side armour belt is worked from the stem to aft of 
the rudder. The fineness of the lines at this point did not 
admit of its being taken any further. So as to protect 
the remaining part from projectiles, a transverse armoured 
bulkhead has been provided. The armoured belt has the 
following depths :— 


Forward. Aft and amidships. 
Total depth ... 6.60 m., say 21ft. 8in. 3.7 m., say 12ft. 2in. 
Depth above 
water-line ... 5.20 m., say 17ft. lin. ... 2.30 m., say 7ft. 7in. 
Depth below 
water-line ... 1.40m., say 4ft.7in. ... 1.40 m., say 4ft. 7in, 


The thicknesses are as follows :— 


Forward and aft. 

100 mm., say 4in. 
90mm.,-,, 3.5in 
56mm., ,, 2.2in° 
(Forward only: 


Amidships. 
170 mm., say 6.7in. 
130 mm., say 5. lin. 


Main strake ... 
2nd strake 
3rd 


” 


All the armour rests against a backing of teak 20 mm. 
thick and double plating. 

In vessels protected with an armoured belt, that which 
distinguishes French ships from those of other nations is 
the light armour which starts from the stem and ends at 
the forward casemates. In the Ernest Renan this 
armouring is 37 m. long, from the stem aft, and 56 mm.— 
2.2in—thick. The French constructors claim for it that 
it gives a protection forward which is by no means to be 
despised, 

The lower protective deck is 45 mm.—1.8in.—thick where 
it is flat, and 66 mm.—2.6in.—thick where it slopes. The 
deck plating has an average thickness of 34 mm.—1.4in. 
The upper protective deck, or the splinter deck, has only 
a thickness of from 20mm. to 34mm.—3ths to 1.4in. 
The space enclosed between the two protective decks and 
the armoured belt is divided into numerous compartments 
of the water-tight type, which include—from the star- 
board side to the centre, for example—an armoured 
passage-way, two series of bunkers, magazines, and, 
finally, a central passage-way with transverse splinter 
plates. Fore and aft of the casemates are athwartships 
armoured bulkheads, which start from the casemates and 
reach to the main turrets of the 194mm. guns. These 


being raked by projectiles fired end on at the vessel. 
They are 120 mm. thick. 

This type of cruiser, unlike similar vessels of other 
navies, has only one conning tower. It is placed on the 
lower bridge forward. It has a maximum thickness of 
armour of 200 mm.—say, 7iin.—and its shield is nearly 
6in. thick. The top plates are 2.2in. thick, and the floor 
1.6in. There is an armoured passage way, the plating of 
which is nearly 6in. thick, joining the conning tower 
with the lower protective deck. This contains the 
speaking tubes, pipes, and electric wires, and serves as a 
protection for all the controlling apparatus, c. 

There are forty-two water-tube boilers of the Niclausse 
type, divided into two groups, each having three funnels. 
The total grate area is 2680 square feet, and the total 
heating surface is 84,590 square feet. The full working 
steam pressure is 299 lb. on the square inch, and it was 
specified that the forced draught pressure in ordinary 
working must never exceed that due to 15 mm. of water. 
There are in all 14,526 boiler tubes, each having a length 
of 7ft. 6in. The lower tubes have an interior diameter of 
213in., and the upper tubes of 3,4in. The funnels vary 
in height from the grate level trom 75ft. 6in. to 91ft. 11in., 
and they have the following dimensions :—(2) 13ft. 1lin. 
by 27ft. llin.; (2) 19ft. 3in. by 88ft. 7in.; and (2) 
25ft. llin. by 46ft. Liquid fuel apparatus has been 
installed, but it is far inferior in its action to that 
employed in the British Navy ; indeed, in this direction— 
although it was France who made the very first experi- 
ments with liquid fuel, the first trials dating from the 
reign of Napoleon III., when they took piace on one of 
his yachts—there is room for considerable improvement. 
It is not only ourselves who are backward in developing 
inventions. On this point we may perhaps be permitted 
to quote, in the original, from our source of informa- 
tion :—‘“ Une fois de plus |’étranger a su mettre 4 point 
une invention francaise, que son pays d'origine a laissée 
facilement tomber dans un certain oubli.” 

The ashes are ordinarily discharged by electrically- 


ments are in each case abaft the engines, and they 
contain, in addition to the condensers, the air and 
circulating pumps, &c. The ventilation of the engine. 
room and of these compartments is brought about by 
means of fans. 

The engines themselves are furnished with “ the latest 
improvements,” with which the French marine authori. 
ties intend to provide all their ships. Apparently these 
“improvements ” involve complications, and do not meet 
with universal approval, for it is said of them that though 
they are very agreeable in times of peace, and during 
ordinary operations, when it is easy to put right anything 
that may go wrong, they are a source of danger when on 
active service. It is feared that the failure to act of one 
these “ too numerous auxiliary appliances” might cripple 
one of the main engines at a critical moment, and cause 
irremediable disaster. It is argued by the critics of these 
appliances that the simpler an apparatus is the better 
and more regularly it works, and they go on to remark 
that it would be much better to revert to the “saner 
custom” of carrying out everything by hand which could 
possibly be so done. “The fairy electricity,” they con. 
tinue, “might lose some of her charms, but there would 
be more certainty of an order being properly carried out; 
| there would, perhaps, be less mathematical precision, but 
there would be Jess chance of things going badly wrong.” 
These criticisms, we may mention, come rather from the 
constructor than from the navigator. Of course, there is 
much to be said in favour of simplicity, but there will be 
few who will agree with the sweeping criticisms above 
quoted. Still, we understand that there is a growing ten- 
| dency in the French marine to the multiplication of com. 
| plications, and this cannot certainly be all for good. 
| The normal bunker capacity of the Ernest Renan is 
| 1854 tons of coal. By using every available space as 
| much as 2300 tons could be stowed away, in addition to 
| the oil fuel. The radii of action at 10 knots would be 
| 7500 and 12,000 miles respectively, and at full power 
1026 miles and 1630 miles respectively. 




















worked ash hoists, though when ai anchor in roads or 


given great satisfaction. 

According to the contract, the following consumptions 
of coal were specified :— 

10 hours’ trial at full power (36,0001I.H.P.) 0.850 kilos, per I. H.P. 
Per square metre of grate area .. ... ... 120 to 125 kilos, 
(These with a forced draught pressure of from 12 to 15 mm.) 


24 Lours’ trial normal load and freedraught 0.650 to 0.750 kilos. 
per I.H.P. 


Per square metre of grate area ... 75 kilos, 
(Under these conditions 21,600 I.H P. should be developed.) 
Low speed trial SS, 3 0.600 to 0.700 kilos, 
per I.H.P. 


In the first two cases all the boilers had to be at work. 
We shall have occasion later on to show how these con- 


ditions were fulfilled. 
There are three sets of four-cylinder triple-expansion 


engines. Each set is contained in a separate water-tight 
compartment. The diameters of the cylinders are as 
follows :— 


1180 mm, = say 46.5in. 
1730 mm. = say 68 Oin. 
1980 mm. = say 78.0in. 


High pressure 
Medium pressure 
Low pressure 


The common stroke is 1050 mm., say 42iin. The 
number of revolutions with the engines workiug at full 
power is about 136 per minute. 

The engines are a fine piece of work, and the finish and 
arrangement certainly reflect great crediton Les Chantiers 
de l’Atlantique in which they were built. In their simple 
construction these engines resemble, though somewhat | 
faintly, those of the large liners. Lubrication is effected 

with oil supplied under pressure, the pressure being 

regulated by the rate of movement of the engines. Each 

engine is arranged in the following manner :—Counting 

from forward aft there is first of all one of the low. | 
pressure cylinders, then the high-pressure, then the 

intermediate-pressure, and lastly the second low-pressure 

cylinder. Each engine has two independent condensers 





bulkheads are intended to protect the between-decks from 


placed in a water-tight compartment. These compart- 


when in harbour the work is done by hand. The electric | 
ash hoists apparently do their work rapidly, and have | 
| the ventilating arrangements for all parts of the vessel 


LOOKING AFT FROM UPPER NAVIGATING BRIDGE 


Electricity plays an extensive part on board. By it 
are actuated all the turrets, ammunition hoists, the three 
motors for the steering apparatus, the boat winches, and 


under the protective deck—except the fans for the forced 
draught air pressure which are steam driven. In addition 


| the plant provides current for lighting and for the projectors, 


of which there are six. These latter are 0.6 m. in diameter, 
and work at 75 ampéres, with control from a distance. 
There are four generators placed in two water-tight com- 
partments, one on the starboard and one on the port side. 
These dynamos, which are driven by reciprocating engines, 
work at 120 volts, and are each capable of giving 1200 
ampéres. In each of the compartments just mentioned 
there is an ammonia refrigerating machine, these being 
used for cooling the air in the sbell-rooms of the 164 mm. 
guns, which are situated next to the boiler-rooms. 

For providing distilled water for the use of the personnel 
there is an apparatus which is capable of producing 
150,000 litres, say, 33,000 gallons, of pure water per 
twenty-four hours. ; 

Below the lower protective deck and near the tiller 
there are two other water-tight compartments. That on 
the port side contains the motors which work the rudder, 
as wellas steam stand-by gear for the same purpose. 
That on the starboard side contains the hand-worked 
steering gear, which, by the way, needs eight men to 
operate it. Each compartment is provided with a loud- 


| speaking telephone, an ordinary telephone, speaking tubes, 


and electric indicators, showing the angle to be given to 
the rudder, these working on the luminous principle. It 


| is claimed that this arrangement, by reason of its sim- 


plicity and sheltered position, gives the greatest possible 
guarantee of safety for the working of the rudder. ; 
The armament consists of four 194 mm., say 7.6in. 
guns, placed in two turrets, arranged axially fore and aft ; 
twelve 164 mm., say 6.5in. guns, arranged as follows :— 
Eight in turrets placed on the spar deck, four on each 
side, and four placed in four casemates situated two 
forward and two aft. The smaller armament comprises 
twenty-eight 47 mm. guns. There are also four 1-pounder 
guns. Two 18in. torpedo tubes are arranged forward, 
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The thicknesses of the protecting armour of the 7.6in. 
guns are as follows :-— 
Stationary Purts. 
From the lower to the upper protective deck 
From the upper — deck to the gun or 
spar deck ... 
Other parts ...... $ nee 49,, 


Moving Parts, 


1.3in, 


Vertical plates Pe Rage seer? ‘ 
Top plates 2.3 
Splinter plates 


And of the 6.5in. gun turrets : — 
Stationary Parts. 


Tube ring protecting the aia between the 
two protective decks _.. 

Tube ring protecting the passages between the 
gun and spar deck .. 3.2 
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| the bulk of the furniture. 


Tube from upper protective deck to the gun deck 4.9,, 
Fixed portion of the turret 4.9,, 
Splinter floor plates , 1.6,, 
ing Parts. 
Vertical walls 5.5in. 
Roof plates LB, 
Splinter plates oe 
As already explained, the armour r plating of the case- 
mates has been prolonged forward so as to form an | 


athwartships bulkhead. This bulkhead has a thickness | 


of 4.7in., and is connected to the main turret. 


The | 


thickness of the various portions of the casemates is as | 


follows :— 
Outside plating 4.7in. 
Inside plating 2 9in. 
Movable shield 3.9in. 
Top and floor plates tin. 


The Ernest Renan can concentrate either forward or 


aft the fire of the following weapons : —Two 7.6in. guns 
and six 6.5in. guns. On either broadside it can con- 
centrate the fire of the following :—Four 7.6in. guns and 
six 6.5in. guns. 

It may be added that all the magazines of the 6.5in. 
and 47mm.—say 1.85in.—guns are provided with re- 
frigerating arrangements to prevent the temperature 
rising above a certain figure, with the idea of preventing 
the recurrence of accidents similar to those on the Jena. 

There are two steam cranes, each with a capacity of 
from 12 to 15 tons. They are placed one on either side 
of the ship, and can pick up from or deposit weights on 
the centre line of the pan 4 There are also two 5-ton 
cranes. The Ernest Renan is the first vessel not to be 
fitted with a military mast. The mizen mast is only 
used for the range-finder. The spar deck is much encum- 
bered, as will be realised on examining engravings shown 











on pages 240 and 244. Butthis remark does not apply to 
other parts of theship. Indeed, itis rare to finda French 
vessel with deck and ’tween decks so free from obstruc- | 
tion. 

The officers’ quarters are well arranged. The employ- 
ment of wood has been much reduced as compared with 
other French cruisers. The beds are of metal, as is also 
The division walls are also of 


TRIALS OF THE FRENCH 


STARBOARD AND CENTRAL ENGINES 





% 


These figures speak for themselves. It will be observed 
that a speed of nearly 14 knots in excess of the contract 
| figures was obtained. 

We are enabled to give on page 244 four interest- 
ing views of this vessel. The first of these is a 
bow view; the next view shows how curiously the 
vessel is cut away under water aft. Of the two 
other views one is taken from the bow looking aft. 


CRUISER ERNEST RENAN. 














Consumotion Trial. 
. Coal per 
No. of , Coal per : | Revolu- 
boilers at Urate ares 1 HP 1.H.P. hour sq.m. —|Mean speed) tions per 
wos (sq. m.) (Ikilos. ) cf grate (knots). seta 
i ’ att ) ‘ 
Actual figures : és ; 6 35-56 3,335 0-658 56- 69 8-58 73-8 
Contract figures — 3,250 0-700 — _ 
Twenty-four Hours’ Consumption Trial with Natural Draught. 
- 
Actual figures 42 248-94 23,138 0-692 65-39 21-23 119-0 
Contract figures 42 248-94 None stipulated 0-700 _ 
Ten Hours’ Full Power Trial with Forced Draught. 
' 
Actual figures 42 248-94 37,100 0-777 118-60 | 24-44 136-5 
| 
Contract figures 42 248-94 36,000 None stipulated 125-0 | 23-00 136-0 
Air pressure in stokeholds 14 mm. 
Three Hours’ Full Power Trial with only Three-rourths of Boilers at Work. 
Actual figures 30 177-81 86,132 0-944 180-18 23-37 135-0 
Contract figures 32 189-66 36,000 None stipulated -- 23-00 136-0 





metal sprinkled with cork powder, over which is a cover- 
ing of canvas cloth. In the cabins of the superior officers 
the walls are covered with embossed linoleum. The 
cabins of the junior officers are very like those of the 
superior officers, saving that the furniture is painted 
instead of being French polished. 


The Ernest Renan came through her official trials in a | 
most creditable manner, as will be gathered from the | 


table above, 


Air pressure in stokeholds 23 mm. 


Unfortunately, the photograph from which the engrav- 
ing is made was taken on washing day, and some 
parts are obscured, but the new shape of main 
turret will be observed. In the final view, which is 
taken from aft of the navigating bridge looking forward 
| some of the obstructions to which we have referred wil! 
be observed. On this page we also give an engravin; 
showing two of the cruiser’s engines—the starboard ana 
the central—under erection in the shops. The view is 
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taken from the’ after end. The large worm wheel seen in 
each engine is for the steam barring gear. In the engrav- 
ing the wheels are being temporarily revolved by an 
electric motor or belting. On board ship they are actu- 
ated by a powerful compound engine. A small view is 
also given of the cruiser undergoing her full-power trial, 
and still another viewlooking aft from the upper navigat- 
ing bridge. The French are justifiably proud of this 
vessel, which they say is the finest ever built in France, 
and the speediest ever built on the Continent. She cer. 
tainly is a great credit to her builders, who had to work 
under considerable difficulties. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Str,—I have with great interest read the article by ‘‘ Fireman ” 
in your issue of August 20th on simple v. compeund. Mr. Chas. 
W. Dauncey has rightly pointed out that the experiment in ques- 
tion can by no means be accepted as conelusive. For tests of this 
kind to be of any scientific value—that is, for the formation of 
reliable data—much greater accuracy would be required in 
measuring the fuel than was obtained by “‘ Fireman,” also the two 
engines should be identical. It is not fair to either compound or 
simple if any difference exists as regards steaming powers, ad- 
hesion, size of driving wheels, weight, &c., as is the case with the 
experiment in question. The compound has 2-84 square feet of 
grate area; the simple has only 25 square feat—quite enough 
difference in itself to make considerable economy for the com- 
pound, as it allows of slower and, consequently, more perfect 
combustion. The pressures are 220lb. per square inch for the 
compound and 180 1b. per square inch for the simple. The driving 
wheels for the compound are 7ft. in diameter, as compared with 
6ft. 9in. for the simple. The larger the driving wheels the better 
the facilities for expansion. In fact, taking the two engines into 
consideration for a scientific experiment, nothing could be more 
unfair to the simple engine. Of course, I by no means doubt any 
figures in ‘‘ Fireman’s” article, as so far as he went the experi- 
ments were very creditable indeed ; but science allows of no rule- 
of-thumb, and d ds absolute accuracy before she can judge. 
The coal must be weighed, not measured by so many “ baskets ;” 
the tenders swept out so as to enable absolute accuracy; the 
water measured by ameter to test evaporative efficiency ; the load 
behind tender carefully measured and speed taken from a reliable 
indicator. 

** Fireman ” asks, ‘‘ Can any simple engine improve on 0.092 lb. 
per ton-mile fuel consumption?’ My answer is, Yes. Twenty- 
four years ago Mr. Wm Stroudley’s Gladstone class were doing 
0.081 Ib. per ton-mile. I give particulars of a test made by Mr. 
Stroudley himself. These tests were carried out to find how much 
power was required to haul a train over the Brighton Railway ; 
also the fuel consumptions. The train was the 8.45 a.m. from 
Brighton to London Bridge; number of carriages, 24; total 
weight of engine and train 347 tons, of which the engine and 
tender weighed 66 tons 1 cwt.; average speed 43.3 per hour, over 
a difficult road; pounds per train mile, fuel consumption, 
28.27 lb.; strong head wind (N.W.); quality of coal moderately 
good ; rails very slippery owing to presence of dead leaves; the 
train was fitted with electric light ; the distance from Brighton to 
London is 50} miles. This gives a consumption of practically 
0.081 lb. per ton-mile. This was in 1885. There can be abso- 
lutely no doubt as to these figures, as they were most accurately 
obtained. The tenders were swept out for every test. In 
vol. lxxxi. of the Minutes of the ‘‘Proceedings” of the Institu- 
tion of Civil Engineers can be found a most comprehensive paper 
by Mr. Stroudley, which is probably one of the most accurate 
papers ever published on experiments with the locomotive engine. 
The following is the result of a coal sheet for last month 
of a railway running into London. The engine was a 0-4-4 tank, 
with 18}in. cylinders by 26in. stroke ; grate, 20.368 square feet 
in area ; heating surface, 1200 square feet, or thereabouts ; safety 
valves set to blow off at 165 1b. per square inch. The fuel con- 
sumption for the month of the engine in question was 29.2 lb. per 
train mile. The engine boiler was fed with cold water, not—as 
with the Gladstone—with hot feed. The weight of engine, 50 
tons ; distance of journey, about 26 miles, starting and stopping 
sometimes as many as ten times in that short distance. The time 
allowed is, the smallest, 1 h. 8 min. ; load usually about 180 tons. 
The road is a difficult one, and the 29.2 lb. per train mile includes 
lighting up; this in ton-miles gives approximately .126 lb. I 
don’t think a compound would show any advantage here, especially 
as the steam pressure is only 160 lb. per square inch when 
working. 

Now comes the part which I know many of your readers will 
doubt, but 1 can honestly assure them that it is true. It is 
possible with these well-designed engines to work along the level 
at 35 to 40 miles per hour on a 10 per cent. to 12 per cent. cut-off 
with a train of eight hogie coaches. The reason that a cut-off so 
early as stated can be so successfully worked is, no doubt, due to 
the extreme geometrical accuracy observed when designing the 
valve gear. In the engines not fitted with steam reversing gear a 
great many drivers carry a wedge or suitable sized bolt to inter- 
pose between trigger catch and notch in the quadrant, to get the 
small cut-off, the first notch giving 20 per cent. cut-off. The com- 
pound under these conditions can show very little advantage, and, 
in my opinion, none. Mr. Stroudley commenced the practice of 
high expansion as a standard to all types of engines, and on many 
provided for a 12 per cent. cut-off. A very able Scotch engineer 
has developed the work which Mr. Stroudley begun nearly tbirty- 
six years ago, and his engines are performing work daily that has 
rarely been equalled anywhere else. 

The field for superheating is large, and the results obtained on 
many railways has been so very encouraging that a large number 
of engines are now at work, and I have no doubt that the results 
when compiled will show considerable economy in favour of super- 
heat, as it enables a lower boiler pressure to be used. 

West Norwood, August 28th. HENRY W. DEARBERG. 





Srr,—In last week’s issue of THE ENGINEER there appears a 
letter from Mr. A. Hockley combating the conclusions arrived at 
in my former letter on this subject. As Mr. Hockley closes by 
mentioning his inability to give other reasons than those I 
suggested, his letter would, perhaps, hardly call for reply but for 
some inaccuracies which it contains. It is, perhaps, permissiole to 
explain these as founded on a perusal of certain somewhat 
sensational publications purporting to deal with railways, and in 
which what is termed the Romance of the Rail is liberally evolved 
by the exercise of not infertile imaginations. This accounts for 
the mention of 400-ton trains on the Great Western Railway. A 
more laborious method of obtaining train !oads—but one whose 
trouble is amply repaid by the instruction it affords—is actually 
to note down the tare weights of the composing vehicles as legibly 
shown on East Coast Joint, North-Eastern, Great Western, 
Midland, &c., stock. 

Mr. Hockley states that “Great Western locomotives have to 
surmount gradients far more severe than are to be met with on 
any other line in this country over which express trains are run,” 
and immediately after cefers to those ‘‘short bits of 1 in 42 and 1 
in 40.” The London and South-Western line between Exeter and 
Plymouth contains appreciably more severe and longer gradients 





than occur on the Great Western route, and yet some trains which 
run on it are regarded as ‘‘ express.” 

Mr. Hockley proceeds to criticise my statement that ‘‘ average 
loads on the Great Northern are heavier and average speeds no 
less,” and by way of getting at these averages he selects nine 
trains on the Great Western and three on the Great Northern— 
twelve in all. This method of averaging has undoubted advantages 
in ease of computation, but the result cannot be regarded as satis- 
factory, and if Mr. Hockley will devote a little more time to the 
matter he will see that the locomotive work of a railway is not 
solely concerned with running a dozen or so of crack trains. In 
his next paragraph Mr. Hockley ably lays stress on the diversity 
of passenger types, to which reference was made in my letter ; but 
it may be pointed out with regard to re-boilering that it was the 
practice of removing modern boilers to install others of similar 
dimensions, and differing only in trivial detail, to which I referred 
as very expensive. The remark that boilers are now standard 
has little weight. They have been standard. for a short time, so 
frequently since 1899, It should also be noted that the Great 
Western was the only one of some twenty-three ‘‘ principal lines ” 
which was seriously hit by what Mr. Hockley terms the ‘‘ De Glehn 
boom,” which existed rather amongst the publications referred to 
than amongst engineers. I am glad that Mr. Hockley shares my 
surprise at the conversion of goods engines to the 3901 class. 

Comparison with other lines can only be usefully made if com- 
plete, and then lessons can be learnt by comparing the Great 
Western with almost any other railway. It does not, however, 
follow that if certain other companies have to some extent made 
similar mistakes that these are therefore desirable. For the sake 
of brevity and clearness comparison was made in my letter with 
one line only, the Great Northern, throughout, and the comparison 
was as thorough as possible, 

Mr. Hockley’s statement that the Great Northern standard 
‘* Atlantics ” area ‘‘ gradual development” of 990 is literally true. 
The development is so gradual that but one stage has yet been 
reached—the standard type—of which 251 (1903) was the first, 
and 1451 (1908) is at present the last, being the immediate suc- 
cessors of the 990 class, 

Another slight error much repeated lately is that the Midland 
are building compounds. The last compound—modern No, 1044 — 
was built in 1906, since when the only express engines turned out 
are the 999 class of 4-4-0 simple with Deeley valve gear. 

Mr. Hockley appears to have scarcely grasped the position. It 
is not a question whether or not a particular type of express engine 
should be employed, such matters are mere details into which 
space forbade me to enter. The locomotive practice of a line is 
concerned with not only express, but local and suburban passenger, 
goods, and even coal trains, and the fact which seemed to me to 
need explanation was that the locomotive repair costs on one rail- 
way were 62 per cent. higher than on another line whose engines 
were engaged in more arduous work. 

By the courtesy of Mr. Price- Williams I have been able to study 
the figures given in his paper recently presented to the Institution 
of Civil Engineers, and dealing with the years 1897-1906. Since 
1901 the Great Western expenditure has been higher than that 
of every other line, while, to extend the same comparison as before, 
that of the Great Northern has been continuously near the 
other end of the scale. Moreover, there was a very striking 
advance in the Great Western figures in the years 1899-1900, 
which has since been maintained. Perhaps the simplest way is to 
give the difference in cost for repairs and renewals per locomotive 
per annum on the Great Western and Great Northern lines. 
Omitting decimals this has varied as follows :— 


Excess Cost per Locomotive per annum for Repairs and Renewals 
on G.W.R. compared with G.N.R. 
£ 
145 
137 
124 


120 
sa) ag es) 
These figures seem to locate fairly clearly the date of the present 


excessive rate of expenditure. L, A. F 
August 30th. 


MARINE PROPULSION. 


Srr,—May I be allowed, in the first place, to correct a misprint 
in the eighth line of the last paragraph of my letter in the issue of 
August 20th? The words “when the powder impinges on the 
gun” should be ‘‘ when the shot impinges on the gun.” The case 
in question, to put it in other words, is that of a shot being fired 
from one gun at another gun of equal weight. . The velocity 
imparted to the second gun by the impact of the shot would very 
nearly equal the velocity of recoil of the first gun from which the 
shot is fired. Mr. Preidel inferred from this, in his letter of 
July 26th, that the energy expended in producing the original 
recoil in the first gun must be equal to the energy expended on 
the shot, as the energy of the shot produces an equal velocity in 
the second gun. But my argument, in which the misprint 
occurred, is that when the shot impinges on the second gun, only 
a part of its energy is expended in giving motion to that gun, the 
greater part of the energy of the shot is dissipated in the form of 
heat, which shows that the energy of the shot is much greater 
than that of the gun from which it is fired. : 

Referring now to the question to which I asked if you could 
obtain a reply from Sir George Greenhill, viz., when a gun is 
fired, is the amount of work in foot-pounds, which is done on the 
shot by the explosion, necessarily equal to the amount of work in 
foot-pounds which is done on the gun? Sir George Greenhill’s 
reply is ‘‘ No.” He also gives other illustrations showing that the 
work of action is not necessarily equal to the work of reaction, 
which is my contention. 

May I beallowed to point out now that this discussion on marine 
propulsion arose, so far as Mr. Preidel and I are concerned, by my 
pointing out to the writer of the first letter on the subject in your 
issue of March 12th—who endeavoured. to show that slip does not 
represent loss—his mistake in assuming that the work of action is 
necessarily equal to the work of reaction ; my letter appeared in 
your issue of March 26th. Mr. Preidel then wrote affirming that 
the work of action and reaction are necessarily equal ; and this has 
been the point of the discussion. Sir George Greenhill’s verdict 
confirms my contention ; and he corroborates the views expressed 
in my first letter as regards slip representing loss. 

Mr. Preidel asked you to obtain a verdict, and I see in bis letter 
in the current issue that he does not now accept it ! 

Referring to this letter, the only quotation of the many which 
Mr. Preidel gives which is to the point is the first quotation from 
Hertz; and this is absolutely incorrect. The other quotations 
refer to other matters with which we have nothing to do. Mr. 
Preidel is right in saying that he is in company with Sir William 
Anderson, Dr. Aveling, and, apparently, Professor Hertz; but he 
certainly is not in company with Clerk Maxwell and Newton. 
The first three fall into an error seemingly because they do not 
think twice before making an apparently correct, though wrong, 
statement. They would, I firmly believe, have seen it was wrong 
if the ghost of a hint had been given them; but Mr. Preidel 
cannot see it is wrong even when it is proved mathematically to 
be so; for I so proved it to be wrong in my letter of April 27th, 
and your correspondents Mr. Henry Barnes, ‘‘ A. R.,” “‘ F. R. S.,” 
and Mr. John Ramsay, as well as Sir George Greenhill, have also 
done so since then. . . 8. €, 

August 28th. 


Srr,—All Mr. Preidel’s difficulties will be solved if he will bear 
in mind that the two forces action and reaction, although quite 
equal in amount, move over different spaces, and it has been agreed 





represents work ; and that the 


that a force moving over a s 
by the space. 


quantity of work is meas’ 
August 30th. Fusr. 
[We do not think this discussion can be pursued further with 
advantage and it must now close.—Ep. THE E. | 
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EXPERIMENTS WITH A GLASS CARBURETTER, 

Sir —Mr. Bickford’s invitation of August 20th to carburetter 
makers to publish the results of their investigations will, I am 
afraid, not meet with much response. However wil'ing they might 
be to explain their ideas, they could not, owing to business con. 
siderations, afford to give away points which they have perhaps 
sought for years. One thing is certain ; the deeper the search, the 
greater the obstacles, and the more a man discovers, the less to him 
appears his knowledge in comparison with what remains to be 
found out. My questions were meant seriously, and were all on 
matters which must be investigated before coming to any conclu. 
sions at all, and, as such, should hardly be termed ‘‘ conundrums,” 

In reply to the question ‘‘ What effect on the temperature of thie 
mixture in the induction pipe is produced by raising the tempera- 
ture of the incoming air?” I would point out that the intention of 
heating the air supply is not for the purpose of affecting the 
induction pipe temperature, but rather for providing the heat 
necessary for vaporisation 2f the petrol, and for prevention of con 
densation of moisture in the induction pipe. Falfilment of these 
functions will absorb most of the apparent added heat, so that the 
induction pipe will resume the temperature of the outside air, or 
nearly'so, although if the heat of the induction pipe falls much 
below 60 deg. Fah. condensation may begin, especially when much 
humidity exists. An argument sometimes used against the 
principle of heating the ingoing air is that the volume is_raised ; 
but this is simply a question of compression space. 

In speaking of compression it should be remembered that an 
autocar engine is, for the greater part of its time, throttled ; that 
is, compression is cut down, more or less, and also that while x 
cut down piston speed varies gore being at one time ten 
times as fast as at another, yet, under all conditions, power must 
be evolved. Surely it cannot be said that a fixed proportion of 
mixture is correct for all these variations—one minute a high com- 
pression, and the next almost a non-compression engine. As 
regards the letters of Mr. Knight and ‘‘ D. B.” as to whether an 
engine fires after petrol is cut off, [ should explain that my remarks 
applied to a carburetter in which the petrol was really vaporise:| 
and kept so. It cannot be denied that a bad carburetter, or one 
not properly adjusted, will allow of the engine firing after the 
petrol injection ceases. ‘‘D. B.’s” valve being quite tight, where 
did the necessary air come from? Did the engine fire on petro! 
only ? WALTER GILLETT. 

London, August 26th. 


LONG LOCOMOTIVE BOILER BARRELS, 


Str,—The saying that ‘‘ necessity is the mother of invention" 
is clearly applicable to the 50ft. long boiler of the new Mallet 
locomotive for the Southern Pacific Railway, shown on page 22% 
of your issue of August 27th, and the draughtsman who was con- 
fronted by the difficulty of finding thermal use for the immense 
length of barrel y for spanning so many axles, is to be 
congratulated upon his solution of the problem. 

The point naturally arises as-to how long a locomotive boiler 
barrel would have to be made in order to embrace a further series 
of questionable economies—what indeed, is the limit of ingenuity 
on the part of a draughtsman in vertically dividing up the surplus 
length to find justification for the same beyond that called for by 
the locomotive design ! 

Having regard for recent discussions upon the economical length 
of the locomotive bsiler tube, one could commence by cutting off 
the useless last 5ft of the tubes in the boiler under notice, so as 
to increase the space available for sections of naturally diminishing 
temperatures suited to a variety of purposes. 

Allowing, then, boiler tubes of 16ft. in length, we might 
allow— 

For the combus‘ion chamber 
For the fe 2d-water heater. . 
For a sand drier .. eras 
For a food-warving compartment 2tt. Oin. 

For aclothes-drying compartment 2ft. Oin. 

There being little heat left for the superheater, this space could 
be utilised for other purposes ; in fact, one may expect with stiil 
more immense locomotives of the Mallet system, that by the time 
the gases laboriously reach the smoke-box, the temperature may 
be a minus quantity, thus enabling the last section to serve as a 
refrigerator for preserving perishable articles of food for use in the 
dining car on a long journey. ANTIPLEA. 

August 31st. 





4ft. Oin. 
4ft. 6in. 
2ft. 3in. 


Tue INSTITUTION OF CIVIL ENGINEERS: ASSOCIATION OF 
YORKSHIRE StUDENTS.—On Thursday, September 9th, a visit will 
We paid to the Leightoa Reservoir, in course of construction for 
the Corporation of Leeds at Masham, by the kind permission of 
Mr. C. G. Henzell, M. Inst. C E., the engineer for the scheme. 
The party will leave Leeds (N.E.) at 10.52.a.m., and Harrogate 
11.32 a.m. Members wishing to take part in the visit are 
requested to signify their intention of doing so not later than 
Monday morning, September 6th, to A. C. Swales, Hon. Sec. 

Tue IRON AND STEEL INSTITUTE.—The autumn meeting of the 
Iron and Steel Institute will be held in London on the five days 
commencing Monday, September 27th, and ending on Friday, 
October Ist. A series of eleven papers has been arranged and an 
attractive list of visits proposed. he meetings for the reading of 
papers and discussion thereon will take place at the Institution of 
Civil Engineers, Great George-street, Westminster. Among the 
papers offered are:—‘‘ Comparative Tests of Cast Iron,” by 
E. Adamson, Sheffield; ‘‘The Corrosion of Iron,” by J. N, 
Friend, Ph.D , Darlington ; ‘‘ The Refi sing of Steel by Electricity,” 
by E. J. Ljungberg, Falun, Sweden; and ‘The Maintenance 
and Renewal of Permanent Way,” by R. Price-Williams, London. 
The visits arranged will include an inspection of Woolwich Arsenal, 
the National Physical Laboratories, Siemens Bros, and Co, 
Limited, Woolwich, and the Doulton Potteries at Lambeth, while 
a reception by the Lord Mayor and Lady Mayoress will be given 
to the members and ladies accompanying them at the Mansion 
House on Thursday, September 30th. On Friday, October Ist, a 
special train will leave Victoria to convey the members to Ports- 
mouth, where the dockyard and other naval establishments will be 
inspected. 

New ScorrisHh Docks.—Tenders have been invited by the 
Leith Harbour and Docks Commissions for the construction 
of a new graving dock which will be entered from the Imperial 
Dock. The work is to be carried out under powers obtained by 
the Leith Dock Act of 1908, which authorised the Commissioners 
to borrow a sum of £140,000 for the construction of the dock. 
The graving dock will be 550ft. long, with an entrance 75ft. in 
width, and having a depth over the sill of about 25ft. The largest 
existing graving dock at Leith is the Prince of Wales Dock, built 
as long ago as 1862. This dock is 382ft. in length on blocks 
68ft. 6in. wide at entrance, and has a depth of 23ft. on sill at high 
water. The Imperial Dock, from which the new graving dock 
will be entered, has a water area of 19 acres and was completed in 
1902. The new dock has been designed by Mr. Peter White, the 
engineer to the Commissioners. It is also announced that the 
Burntisland Harbour Commissioners and the North British Rail- 
way Company have leased a plot of land to the Hudson Consoli- 
dated Company of London for the purpose of constructing a 
graving dock 660ft. in length, with an entrance 65ft. wide and 
24ft. deep over sill. The site is of about 8 acres extent, and at 
the old harbour. Burntisland is on the north shore of the Firth 
of Forth, and a rapidly growing port having excellent railway 
connections, 
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RAILWAY MATTERS. 


Tue South Indian Railway Company has decided, it 
is reported, to establish shops at Trichinopoly for dealing with the 
entire locomotive, carriage, and wagon stock of the broad gauge. 
This project includes the laying of a third rail. 


A copy of a decree appears in the Diario Official, 
Brazil, for July 14th, approving plans prepared by the Companhia 
Paulista de Vias Ferreas e Fluviaes for the construction of a rail- 
way from Pederneiras to Bauru, a distance of 24 miles, at a cost 
of about £895,000, 


Tue New York, New Haven, and Hartford Railway 
Company is about to make tests of the comparative performance 
of electric and steam locomotives in freight service. To this end 
two freight locomotives have been ordered. One of these is to be 
equipped with side rods, and the other will be of the geared type. 


Ir is announced that the Middle District Railway Office 
of Japan has decided to dispense with steam engines on the Hachioji- 
Kafu line, and to use electric locomotives. Fifteen motor carriages 
have been ordered from the Osaka Railway Carriage Company. The 
change is expected to effect a saving of over an hour on the 
journey. 


An additional advantage claimed for electric welding of 
rails is the reduction of corrugation of the surface by traffic 
and the resultant noisy running of the carriages. Electric rail- 
way authorities in Berlin, Hamburg, and Bremen claim that the 
welding of a strip of soft iron to the rail surface not only prevents 
corrugation, but reduces the ncise due to corrugations already 
made, « 


Tue construction of the bridge across the Teetas River 
in connection with the Akhaura-Bhairab Bazar extension of the 
Assam-Bengal Railway has been much impeded by heavy floods, 
and a recent report states that it cannot be completed till the next 
working season. The Akhaura-Ashuganj section, 19 miles in 
length, will probably be ready for opening to public traffic next 
January. 


Tue success of the mono-rail system for carrying 
freight and passengers is largely a question of finding a satisfac- 
tory type of carriage, and experiments are now being made in con- 
nection therewith on short lengths of roads in India. The mono- 
rail system is believed to possess great value, because of its 
simplicity and cheapness of construction, for military purposes on 
mountain roads, 


THE question of the conveyance of a substantial portion 
of the mails and parcels by the Kalka-Simla Railway is now under 
the consideration of the Indian Government. The arrangementscon- 
templated provide for a petrol railway motor van, to be ordered from 
England by the Railway Board for experimental purposes. If the 
experiments prove satisfactory, arrangements for carrying these 
mails will be further considered. 


A CONSULAR report on the Detroit district says that it 
is believed that trains will be running by October next through 
the international tunnel which is being constructed by the 
Michigan Central Railroad. The trains will he hauled by electric 
locomotives using direct current, and the tunnel will be lighted 
electrically. The electrification of the St. Clair tunnel was com- 
pleted by the Grand Trunk Railway and formally opened in 
November last. Single-phase alternating current is used, and the 
tunnel is brilliantly lighted by incandescent electric lamps. 


Accorp1NG to the report of H.M. Consul at Helsingfors 
on the trade of Finland in 1908, a sum of about £380,000 has been 
provided for new railways. It is proposed to build a line through 
Vichtis to Hiigfors, forming a continuation of the projected line 
from Sockenbacka, near Helsingfors, to Nurmijiirvi, north-west of 
Helsingfors. So far the project has reached the preparatory stage 
only, there being many difficulties in the way. The Finnish 
Senate have decided that a railway shall be built from Seiniijoki 
Station to Kristinestad and Kaské, but the course of the line is 
not fixed yet. The line would begin at Seiniijoki, and run along 
the Kyri River'to the village of Periilii, where it would fork off 
into two branches, 


In a recent issue of the Hlektrotechnische Zeitschrift 
a writer criticises the present ‘‘ fast train” policy of the Berlin 
suburban authorities ; this consists, says the Hlectrician, in build- 
ing lines on which fast trains can be run only underground, 
The writer demands such a tariff for these railways that it shall 
be possible for them to withstand the competition of other traffic 
undertakings, such as tramways and omnibus, and states that 
underground construction should be confined to the crowded parts 
of the town where surface lines are impossible. He supports this 
argument by referring to the unsatisfactory results obtained on 
the London underground railways, The extensions of the Berlin 
railways underground will load the undertakers with debts which 
the receipts will not justify. 


THe Railway Times publishes the official returns of 
the fifty-four principal railways in the United Kingdom for the 
week ended August 15th. These returns show total receipts 
amounting to £2,410,937, being £46,702 less than for the corre- 
ponding week last year, while the mileage was 21,438, or 68 more 
than for the corresponding week. The receipts were at the rate 
of £112 9s, 2d. per mile of line open, a decrease of £2 10s. 10d. a 
mile as compared with last year. Thirty-six of the returns dis- 
tinguish between the receipts from passenger and goods traffic, and 
these show a decrease of £13,148 (or 16s. 8d. per mile) in the 
passenger receipts, and a decrease of £32,856 (or £1 14s, 7d. per 
mile) in the receipts from goods traffic. The aggregate decrease 
on the thirty-six railways for six weeks in the passenger receipts 
has been £82,320, while the aggregate increase in the goods 
receipts was £71,540. The aggregate receipts of the fifty-four 
railways for six weeks (July 4th to August 15th) amounted to 
£14,535,355, a decrease of £16,714 on the corresponding period of 
last year. 


Some months ago an application made by Americans 
for a concession to enable them to bu'ld railways in Armenia and 
Kurdistan was laid before the Turkish Parliament. For military 
reasons the consideration of the application was postponed. The 
proposed statute in connection with this scheme has now been 
sent up to the Chamber, but the end of the session is so near that 
it canuot be discussed. According to its terms the Americans are 
to construct the line connecting Siwas-Karput-Diarbekir-Bitlis- 
Van, which is about 1250 miles long, and some branch lines with- 
out any guarantees from the Government. In return for this the 
holders of the concession are to be given the right to exploit the 
mines in the territory 20 kms. on either side of the line. It may 
be mentioned that these lines touch some of the points that were 
at first included in the Bagdad railway, and which were subse- 
quently left out. There is another railway project besides the 
above that is being considered by the Works Ministry. This 
refers to lines from Trapezunt on the Black Sea to Erzerium in 
Armenia. An Anglo-French group is endeavouring to secure the 

wers for the construction of this line. It is about 155 miles 
ong, and in connection with the above-mentioned railways it is 
very important, not only from a military, but also from an 
economic point of view, as it follows the route of an important 
commercial road from the Black Sea to Persia. It is well known 
that when the concession for the Bagdad railway was granted, 
the Russians succeeded in drawing up an agreement with Turkey 
to the effect that no railways should be constructed in the regions 
bordering on the Black Sea without their consent. If the above 
projects, especially the latter one, are to be carried out, Turkey 
will have to find some way of cancelling this agreement, 





NOTES AND MEMORANDA. 


MeErattic chromium, states the Brass World, is now a 
commercial article, and can readily be obtained with a high degree 
of purity and at a reasonable price. As far as is known, it has not 
yet become a constituent of the non-ferrous alloys, although it has 
long been used in making very hard and tough steels, 





THE annual prize of 5000 dollars instituted by King 
Leopold of Belgium in 1874 will, for the year 1911, be awarded for 
the best work in French, Flemish, English, German, Italian, 
Spanish, or Portuguese on ‘‘The Progress of Aérial Navigation, 
and the most effective Means for its Encouragement.” The works 
submitted for competition must reach the Belgian Minister for 
Science and Art before March Ist, 1911. 


A REVIEW was recently given in Stahl wnd Eisen of 
the present position of the various processes for the recovery of 
nitrogen from the atmosphere. The only requirement for the 
success of the artificial production, says the writer, is power at 
the Jowest possible rate. An account will also be found here of 
the electric processes for the production of calcium cyanamide by 
the plan proposed by Caro and Frank of passing pure nitrogen 
over highly heated calcium carbide. 


Tue transfusion of particles of different kinds of metals 
through the agency of electrical current has been held by some to 
take place just the same as in the case of electrolytes. To prove 
or disprove this contention an experiment has been recently carried 
out on a system composed of aluminium and copper, through 
which an electrical current was passed continuously for one year. 
After the two parts were separated it was found that neither metal 
contained any particles or traces of the other. 


A NEW system of telegraphing half-tone photographs 
has been introduced, and is at present in operation between 
London and Manchester. It is claimed that a half-tone photo- 
graph containing seventy-five or more lines to the inch can be 
wired very rapidly, while the transmitted picture is received 
direct, without the intervention of photography, upon a plain 
sheet of specially sensitised paper, the sensitiveness being electro- 
chemical, not photographic. It is stated that a photograph nearly 
whole-plate size can be transmitted in less than ten minutes. 


A sHorT time ago the Baltimore and Ohio Railroad 
laid down 17 rails treated with titanium alloy. The rails were 
placed on both the high and low side of a 9 deg. curve, which is 
in almost constant use under heavy traffic. These have been 
tested, and the company reports that all the titanium rails are in 
excellent condition, and when sufficiently worn down on one side 
may be turned and used again. The standard Bessemer rails put 
in service at the same time and place, are now worn out and are 
to be removed. The loss by wear, it is stated, from the Bessemer 
rails in pounds per yard was 294 per cent. greater than from the 
titanium rails. 


NEGOTIATIONS were recently concluded whereby a 
European syndicate takes control of the sixteen best gem mines 
in Ceylon. These mines up to the present have been under the 
management of natives and have a romantic fame running back 
through many centuries. Moonstones, cat’s eyes, rubies, and 
sapphires are among the stones found in the island. The ruby, 
however, cannot compare with the rich deep-coloured stones found 
in Burma, but the sapphire, it is stated, is found therein shades 
of colour unknown in other parts of the world. In the olden days 
the native artificers cut the star sapphires in a peculiar fashion. 
But the secret of their art has been forgotten. There are, at pre- 
sent, it is reported, no fewer than 3366 gem mines in the island. 


THE principal object of a recently designed clock is to 
show at aglance, says the Journal of the Royal Society of Arts, the 
time allover the world. In front of it a disc is mounted, which 
revolves with the earth once in 24 hours, having the hours 1 p.m. 
till 12 midnight, and 1 am. till 12 noon, painted on its outside 
edge, the hours being divided into intervals of five minutes each. 
In the same plane as the disc is a fixed dial, with a circular aper- 
ture to accommodate the disc. The dial has Greenwich painted 
on the top, the names of the other places being arranged at such 
distances from Greenwich that at any moment the corresponding 
time for any part of the world is shown. The clock is set by turn- 
ing the disc, so that the time at any place abroad at a given time 
in London, or other place, can easily be read off. 


In a paper read before the fifth annual meeting of the 
Tilinois Gas Association, the author said that he considered clean 
coal tar pitch, free from water acids or soluble mineral matter, as 
the most efficient type of covering for the prevention of soil and 
electrolytic corrosion of iron pipes. Such a pitch, he states, 
should be as hard as it is possible to make it without being brittle 
at ordinary temperatures, and should not crack when struck a 
hard blow. The pipes to be coated should be smooth, free from 
moisture, rust and loose scale or any foreign matter. Projections 
on the surface should be filed down before coating. The clean 
pipe shonld be left in a melted bath of pitch until the metal and 
dip are of the same temperature, which should be just sufficient to 
melt the pitch to a uniform liquid condition. The pipe, when 
removed, should have a smooth, uniform, black, glossy coating, 
qyin. thick and free from lumps, bubbles or foreign matter. 


Some particulars of the Duke of the Abruzzi’s recent 
expedition in the Himalayas have been published. From start to 
finish there was not a single accident, the members of the party 
enjoyed an entire freedom from illness, and altogether the expedi- 
tion was most successful. Seventy days were spent on the glaciers, 
sixty-five of them at an altitude of over 16,000ft. The attempt to 
climb to the summit of Mount Godwin Austen failed, on account 
of the exceedingly difficult nature of the ground, and the un- 
favourable climatic conditions, but the explorers succeeded in 
reaching a height of 19,000ft. before turning back. The party 
then made an attempt to reach the top of the Bride Peak, and on 
this peak the record altitude of 24,600ft was attained. The sum- 
mit was not very far away, but the weather made farther progress 
impossible. Many panoramic maps were made, and the expedi- 
tion secured interesting scientific collections and numerous photo- 
graphs. 


AN electrolytic hydrogen plant has been erected by the 
United States Army Signal Corps, at Fort Omaha, in Nebraska, 
in connection with a large new balloon house which has been 
established there for experiments with dirigible and other bal- 
loons. According to the Electrical World, a 200-kilowatt motor 
generator, taking current from an electric light and power 
company in the neighbourhood, has been erected. This converts 
the alternating supply to continuous current at from 66 to 110 
volts. The hydrogen is generated by electrolysis in cast iron cells 
containing caustic potash electrolyte. There are 30 of these cast 
iron electrolytic cells, all connected in series. The voltage 
required varies according to the temperature of the cells, hence 
the wide range of voltage for which the generator is designed. 
The operating voltage when the cells are warmed up is 85 volts 
for the 30 cells, or 2.8 volts per ceil. The cells are rated at 
1500 ampéres. The output of hydrogen at 1500 ampéres is about 
23 cubic feet of gas per hour, or 690 cubic feet for the 30 cells. 
Both of the electrodes are of iron. The iron case of the cell 
forms the negative electrode from which the hydrogen is obtained. 
The positive electrode, which gives off oxygen, isin the shape of 
an iron cylinder in the cell. Hydrogen gas, which collects above 
the negative electrode, is taken to a 50,000-cubic feet gasholder. 





MISCELLANEA. 


A consvLar report on the Chicago district states that 
at the new steel works at Gary, Indiana, the gases from sixteen 
blast furnaces, each of which has a capacity of 450 tons a day, 
will be utilised for the generation of electric power. Gas engines 
have been worked successfully in this manner in steel works at 
South Chicago. 


A LARGE portion of the cliff to the north of Carr Naze 
at Filey, involving, it is said, many thousands of tons of earth, slid 
bodily into the sea last Saturday afternoon. The coastline at this 

int stands well over 300ft. above sea level. The fall, it is 
aed, is due to the very heavy rains of the past few months. 
Other points show indications that similar falls are probable. 


Steps are being taken with a view to establishing 
wireless stations along the South African Coast. The Natal 
Government are negotiating with the Imperial Government on the 
subject, and it is proposed to erect a station on the Bluff at 
Durban. The idea is to form a line of wireless stations between 
Delagoa Bay and Cape Colony, and a similar line of stations on 
the west coast. 


WiyniPze, where the British Association is now meet- 
ing, had a population in 1870 of 215, and was a frontier trading 
post of the Hudson’s Bay Company. This year, according to 
figures recently published, the population is over 150,000. It has 
an area of 18,990 acres, 29 miles of street railways, 316 acres of 
park playgrounds, and five theatres. In 1900 there were 16 
schools, with a school population of 7500, while in 1907 there were 
28 schools, with 18,940 scholars, 


An influential committee has been formed at-Chamonix 
for the purpose of constructing a wireless station on the summit 
of Mont Blane. The idea of the proposed installation is to pro- 
vide means for summoning aid for alpinists in danger on Mont 
Blane and neighbouring peaks, and also to connect the Alpine 
districts of France, Italy, and Switzerland. It is understood, 
says Electrical Engineering, that there has already been a generous 
response to an invitation for subscriptions for this purpose. 


In Norway and Sweden remarkable progress is reported 
to have been made in the commercial operation of electric 
furnaces. Arrangements have now been completed in connection 
with the Trdélihatan water-power works for the installation of 
three electric furnaces for the production of pig iron. Each 
furnace, it is stated, will be capable of producing 7500 tons of 
iron per annum. The cost’ of production is calculated to be 
£2 16s. 8d. per ton, and the capital necessary for an annual output 
at 15,000 tons is about £33,000. 


In accordance with the resolutions of the last Inter- 
national Congress‘of Mining and Metallurgy, Applied Mechanics, 
and Practical Geology held at Liége in 1905, it has been arranged 
that the next Congress shall meet at Diisseldorf during the last 
week of June, 1910, under the auspices of the Rhenish-West- 
phalian Mining Industry. An influential Committee of Organisa- 
tion has been formed, which is charged with the making of the 
arrangements for the reading and discussion of papers, visits to 
places of technical interest, and social entertainments. 


Matters in connection with the establishment of an 
explosives factory at Crombie, on the north shore of the Forth, to 
the west of the Rosyth naval base, have for some time been in 
abeyance, but certain negotiations have been completed, and it is 
understood that work will’ be commenced immediately. The 
Admiralty have acquired, it is stated, about 400 acres, and of this 
about 40 acres will be utilised solely for the erection of the above 
buildings. It has been estimated that the works will cost at least 
a quarter of a million, while employment is likely to be given to 
four or five hundred persons. 


Tue Postmaster-General has stated in some parlia- 
mentary papers that the capital cost of the Post-office wireless 
telegraph station at Bolt Head has been about £2000, and its 
annual cost, including allowances for interest and depreciation, is 
estimated at about £750. The work of the station hitherto has 
been chiefly experimental, and in connection with the arrange- 
ments for giving effect to the International Radiotelegraphic 
Convention. A considerable number of ships report their position 
to Bolt Head in passing, but happily no messages have had to be 
received from ships in distress, 


TuE Transvaal is engaged in carrying out extensions 
and improvements to its telephone and telegraph services. It is 
intended to connect up every town not yet served, and main trunk 
lines are to be carried to every point where the railway lines cross 
the border. It is proposed to extend the lines to the coastal 
ports and to Bulawayo. It is regarded as certain that the Union 
Government will find telephonic communication between Cape 
Town and Pretoria absolutely essential under the proposed 
arrangement by which Parliament will meet at a place so far 
removed from the administrative centre. The scheme contém- 
plates connections with farmhouses and the establishment of call 
offices at convenient centres in rural districts. It is estimated, 
according to the Natal Mercury, that the coast extensions 
definitely undertaken will cost £250,000. 


Tue annual statistics with regard to the taxes known 
as the ‘“‘contributions directes” have just been published in 
France ; they include some interesting figures which deal with the 
increased employment of industrial motor vehicles in that 
country. Several tables are presented in the section dealing with 
the French motor industry, and they summarise the totals of all 
classes of motor vehicles that have been registered for the past 
ten years. Those figures dealing specifically with commercial 
motor vehicles are instructive. In 1899, 234 ‘‘ voitures automo- 
biles industrielles ” were registered in France ; in 1900, there were 
543 ; in 1902, 1849; in 1903, 3062; in 1904, 4588; in 1905, 6532 ; 
in 1906, 8904; in 1907, 11,685; and, in 1908, no fewer than 
15,334. In the last three years there has therefore been an 
increase of 8802 vehicles. It is also interesting to note that in the 
same period there was only an increase of 7241 pleasure cars. 
These totals, of course, only refer to vehicles in use in France and 
taxable there on that account. Exports are not included, and no 
allowance is made for new machines which have taken the place of 
those duly consigned to the scrap heap. 


A BLvE-BooK was recently issued giving particulars of 
the navigation and shipping of the United Kingdom for 1908. 
During the past twelve months 70,654 vessels, of a total tonnage 
of 65,977,139, entered and cleared with cargoes and ballast at 
ports in the United Kingdom from and to foreign countries and 
British Possessions. Of this number 36,447 were British vessels of 
a tonnage of 38,980,184, compared with 38,821 and a tonnage of 
40,892,824 during 1907. Whereas the British vessels had 
declined during the year, the foreign vessels cleared had grown 
from 34,011, with a tonnage of 26,137,983, in 1907 to 34 207 and a 
tonnage of 26,996,955 last year. There were at the close of last 
year 38,608 steam and sailing vessels, with a total tonnage of 
13,263,354, on the British registers, compared with 38,342°vessels, 
with a tonnage of 13,183,335, for the previous twelve months. Of 
the crews of 14,692 British vessels, 196,834 were British sailors, 
34,735 foreigners, and 44,152 Lascars. The number of British 
seamen was in 1907, 194,848. During 1908, 804 sailing and steam 
vessels were built in the United Kingdom, of which 431 were for 
foreigners. The total number of British vessels lost was 250, with 
a tonnage of about 150,000. The number of fishing boats regis- 
tered was 25,757 as against 26,125 in 1907, and the number of men 
and boys required to work the same 105,922 and 107,076 
respectively. 
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REPLIES. 
E. 8. (Ponder’s End).—We can only suggest that you should try Professor 
Weighton’s air gauge. It can be obtained from the Edwards Air Pump 
Syndicate. 


INQUIRIES. 


WIRE-DRAWING. 

Sir,—Oan any of your readers refer me to any publication in which the 
mathematics of wire- drawing are given? I want particularly to know 
the power required to reduce from one diameter to another at a given 
speed wher the E of the material is known. M. P. 

August 31st. 








MEETINGS NEXT WEEK. 





Tue Rattway Cius.—Thursday, September 9th. Visit Messrs. Stable- 
ford and Co.’s Engineering Works, Coalville. Leave London, St. Pancras, 
12 noon, and Leicester (Midland) at 2.48 p.m. for Coalville. 

InstiTuTE OF MaRIngE ENGINEERS.—Saturday, September 4th, at 3.30 p.m. 
Visit to Imperial International Exhibition, Shepherd’s Bush. Papers 
(Congress Hail): ‘‘The Extended Uses of Electrici ity on Board Ship ;” 
“The Treatment of Marine Boilers on Long Voyages.” 
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The Scrap Heap. 


THERE is a familiar story of an illustrious 
engineer who, when visiting some mechanical 
engineering works, was asked what he would like 
to see first. His reply was, “the scrap heap;” 
and the story goes on to add that he found so much 
of interest there that he never saw the shops at all. 
There is also a story less well known, perhaps, of 
another engineer who, emulating his great predecessor, 
asked an American engine builder the same favour. 
“Pray, pardon us,” was the reply, “we keep the 
secret of our success to ourselves.” Both stories 
illustrate admirably the fact that mechanical engi- 
neering has been thrashed out by step-by-step 
progress. Failures have taught men what to avoid, 
and the scrap heap is nothing but the living and 
speaking note-book of experiments. Every broken 
or futile part is a post labelled danger, and the multi- 
plication of such posts on both sides of the road buoy 
out a passage along which the engineer may travel 
safely. It has often been suggested that some of 
our learned societies should persuade the authors 
of papers to give histories of failures instead of 
successes. Rarely, indeed, do we get anything 
of the kind, and if it were not for the reports of 
the chief engineers of insurance companies and 
official returns, we should all be left in the dark as 
to the causes of failures. Amongst the former the 
report of the chief engineer to the British Engine, 
Boiler, and Electrical Insurance Company is one of 
those most eagerly read, and it is its appearance 
that has suggested these remarks. 

Mr. Longridge provides us annually, first with a 
general review of the accidents of recent years, and 
then with details of a number of cases selected 
from the accidents of the last twelve months. It 
may be taken, we imagine, with safety, that his 
records represent in miniature the whole country, 
and it will be fair to assume that the percentages 
of failures he gives are fair percentages for the 
machinery generally of the United Kingdom. 
Now, in 1907, of all steam engines insured 
1 in 11.7 suffered some accident, and of all 
gas engines 1 in 11.1. In 1908 the proportion had 
risen respectively to 1 in9.4 and lin 9.1. Mr. 
Longridge neither offers any explanation of this 
increase as a whole nor of the remarkable fact that 
both types of engine have advanced by almost 
equal amounts. It may be purely a coincidence, 
but it is sufficiently curious to be worthy of observa- 
tion. . When we turn to the details of break- 
downs we find also some curious facts. For 
example, in steam, gas and oil engines the valve 
gear is the part most liable to failure ; but whereas 
the percentage of such failures in steam engines has 
risen from 28 in 1907 to 34.8, in internal combus- 
tion engines it has fallen from 43.3 to 31.3. 
These percentages are based on’ the total number 





Mr. 


however, 
“The continually increasing percentage of 
breakdowns of steam engines, due to breakage of 
valves and valve gear, from 23.3 per cent. in 1906 
to 28 per cent. in 1907 and to 34.8 per cent. in 
1908, suggests that some improvement in designing 


fortuitous or not. Longridge, 


remarks, 


and manufacturing these parts is desirable. 
Perhaps more strength, and certainly more care in 
fitting and screwing nuts, screws, pins and cotters, 
would reducethe figure.”’” This observation, reflects, 
we fancy, rather on the user than on the maker, for 
we find on the examination of the few cases that 
are given in detail that the failure of new, or even 
fairly new engines, is comparatively rare. It is 
generally an engine some years old, frequently 
many years, that fails, owing to the cumulative 
failure—if we may so call it—of some part, or the 
negligence of the attendant. The increase in one 
case, and the decrease in the other, of the percentage 
of failures in valve gear must naturally affect the 
proportion which the failure of other parts bears to 
the whole. Amongst steam engines nearly every- 
thing else has decreased by a small amount, and 
some by large amounts, but here any definite de- 
duction is impossible, because in some cases the 
decrease is obviously due to the fact that the part 
that used to fail is disappearing altogether. For 
example, failures of spur gearing showed an average 
of 14.8 for the twenty years preceding 1907, and 
in 1908 it had fallen to 8.1, largely, as Mr. Long- 
ridge remarks, because spur gearing is rapidly dis- 
appearing from engine-rooms of textile mills and 
factories. A similar remark can, of course, be made 
of the various parts of beam engines, which are 
being gradually replaced by modern types. Gas 
engines, of course, are all more or less modern, and 
since the same argument cannot be applied, the 
comparative figures are of more value, and itis a 
little disconcerting to find that the four principal 
parts have all shown percentages of failure greater 
than for last year. Failures of cylinders and 
cylinder ends have risen from 13.5 to 19.4, or 2.8 
above the general average; of pistons from 2.7 to 
4.8, but in this case the reduction on the average is 
great ; of connecting-rods and their bolts the rise is 
from 8.1 to 10.8, and of failures of main shafts the 
increase is from 4.7 to 9.1. This, again, is a long 
way above the average, which is only 5 per cent., 
and would indicate that further attention to this 
part, which has always presented difficulties, is 
required. Mr. Longridge, in view of certain tests 
on crank webs, urges the desirability of employing 
built-up cranks whenever possible; and there is 
really no valid objection to that plan being adopted, 
since the processes of manufacture have been so 
perfected that the building up of a crank presents 
but little difficulty. We shall on another occasion 
refer in more detail to one or two of the principal 
engine breakdowns, and in particular to a remark- 
able failure of a shaft to which the report devotes 
a good deal of space. 

We turn now to electrical machinery, and notice 
that here also the number of breakdowns has 
increased. Amongst dynamos there has been an 
increase in the number of failures of no less than 
13 per cent. over last year, amongst motors of 
8.2 per cent., and among starters and controllers 
18.2 per cent., the overall increase being no less 
than 10.7 per cent. greater than in 1907. At first 
sight one might be disposed to regard this as 
indicating that electrical engineers were slow to 
learn the lesson of the scrap heap, but Mr. Long- 
ridge has attempted a classification of the causes of 
failure, and we observe with satisfaction that they 
indicate that if there is not a marked improvement 
in construction, there is at least no retrogression. 
In 1907, 21 per cent. of the failures of dynamos 
were ascribed to bad workmanship and design ; last 
year only 20 per cent. of the failures were attributed 
to this cause. In 1907, 18 per cent. of motor failures 
were due to the makers; in 1908 only 11 per cent.; 
but for the breakdown of starters and controllers the 
makers’ responsibility has risen from 8 per cent. to 
9 per cent. Dirt and neglect are held to be the 
cause of something over one quarter of the failures 
of dynamos and motors, and age and deterioration 
account for nearly as: much. Hence, we find that 
half the accidents are due to causes directly prevent- 
able by the user, an amount which is 10 per cent. 
higher than amongst steam engines, and 13 per cent. 
higher than amongst internal combustion engines. 
In all cases the percentage is higher than it ought 
to be, and the need which we have so often urged 
of employing properly trained persons to look after 
machinery, is enforced by a consideration of the 
figures. When we turn to Mr. Longridge’s review 
of boiler failures during the year—none of the 
boilers insured by the company have failed—we 
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the boiler who in the majority of cases is responsible 
for the accident. Of fourteen boiler explosions on 
which formal investigations were held in 1908 by 
the Commissioners, penalties were inflicted in eight 
cases. It is clear that many breakdowns of all 
sorts of machinery could therefore be prevented if 
only proper care and attention were used. To 
prevent accidents altogether is humanly impossible, 
but it should be possible to add very materially to 
the number which must be included under the 
head unascertained causes. At the present time 
the makers are battling with two opponents. They 
have, on one hand, the so-called “ mysterious ”’ failures 
of material, and, on the other hand, the crass folly 
of many users. They are overcoming one by 
diligent research and experiment, and the others by 
a heartbreaking effort to make things fool-proof. 
That the latter might be materially facilitated by 
the collaboration of the user is not a matter about 
which there can be dispute. 


Motor Car Wheels. 


THE great rise which is announced in the price 
of india-rubber tires—20 per cent.—directs attention 
once more to the various and conflicting problems 
presented by the wheels of motor cars. We are 
told, it is true, that the present rise in price is due 
not to scarcity of raw material, but what is 
euphemistically termed “a manipulation of the 
market.’’ The result is thesame in so far as the 
owners of motor cars are concerned. But a tem- 
porary rise will not supply that stimulus to in- 
vention, or, rather, to the prosecution of research, 
which a permanent advance in price would give. 
None the less is it worth considering whether or 
not further inquiry might leave the world less de- 
pendent than it is on india-rubber. We have used 
the word research advisedly. We have only to look 
at the Patent-office journals of this and other 
countries to learn that there is no lack of inventors 
and inventions. So far as can be learned, however, 
it appears that next to nothing has been done in 
the way of testing any of these inventions which 
are distinctly novel. At all events, the expenditure 
must be very small, or the facts have been kept very 
secret. We are not now speaking of substitutes 
for india-rubber, the production of which has been 
made the subject of much chemical research, but 
about substitutes for the normal pneumatic tire, 
the more or less rapid destruction of which repre- 
sents at once annoyance, danger, and heavy ex- 
penditure. 

It will save time if we say here at once that we 
do not propose in what follows to consider what 
is known as the elastic wheel; that has been very 
fully dealt with in our. columns. Our purpose 
is to consider briefly why it is that india- 
rubber is regarded as the only material from 
which a tire can be made. It might, indeed, 
be supposed that if there were no india-rubber trees 
the modern motor car would have no existence. 
In what way then does india-rubber satisfy certain 
conditions in a fashion and with a thoroughness 
that leaves it without a rival? The reply usually 
given tothe question is simply that it is elastic; 
but a very little thought would show that that does 
not answer the question, because the tire of a motor 
car is not elastic. We use the word “elastic” in 
its familiar not in its precise scientific sense. The 
air inside it is, and so isthe internal tube. But the 
tire proper—the thing that costs much money and 
wears out rapidly—is a combination of canvas 
and india-rubber, which is flexible, but not elastic, 
as everyone who has had to take off and replace 
even a small motor car tire knows by bitter experi- 
ence. This outer tire is a casing provided to pro- 
tect and sustain the elastic inner tube. That, 
beyond question, must be of india-rubber. But 
its cost is comparatively trifling. If it were not 
for friction between it and the outer “tube,” or 
tire proper, it would last indefinitely, if spared 
punctures. The first pneumatic tires were, we 
believe, fitted to a tricycle. They were really 
simple india-rubber tubes, and had no canvas in 
their composition. They were very large—about 
3in. in diameter when inflated. A short experience 
sufficed to demonstrate at once the beauty of the 
pneumatic system of supporting vehicles, and the 
utter unfitness of the unprotected elastic tube for 
use on a road. Then camea multitude of patents ; 
and so the modern tire is apparently a survival 
of the fittest. It is probable, however, that the 
initial success attained with india-rubber convinced 
the motor world that nothing but rubber could 
be used, and so far turned attention away from 
methods of construction that did not involve its use. 

As we have said, the canvas and india-rubber 





is not intended to stretch, and will not do so. 


inside it of 40 1b. to 80]b. on the square inch. 


that is the rubber does. 


tire is practically done for. 
stand the abrading action of the road. This is par- 
ticularly true of driving tires. 


combined with canvas to any good purpose but 
rubber; we reject canvas, and try, let us say, 
leather. In so far as being adapted to road work, 
leather answers very well. It is constantly used, 
indeed, to protect tires, and when studded with 
steel rivets is said to prevent side-slip. But it 
would not be possible to fix leather outer tubes 
on wheels of the normal type. The leather must 
be converted into a complete tube, and this con- 
struction presents almostinsurmountable mechanical 
difficulties with regard to the putting in and getting 
out of the inner tube. There is, besides, the fact 
that leather absorbs water, and becomes very limp 
and helpless. When it dries again it lacks flexi- 
bility. It is one thing to put a belt round a rubber 
tire, and quite another to make a leather tire. All 
these objections apply to raw hide, which has been 
proposed. We may at once abandon the theory 
that nothing will give so much adhesion as india- 
rubber. Canvas or leather will hold much better 
when roads are greasy; anything will hold when 
they are dry. Nor is the power of resisting punc- 
ture, and cutting, and abrasions peculiar to rubber ; 
leather and hide are just as good, if not better. 

A careful consideration of the whole question 
leads to the conclusion that the use of rubber and 
canvas tires is necessary, not because nothing so 
good can be found to make contact with road sur- 
faces, but because no other material lends itself to 
a method of construction which has given satisfac- 
tion. If the pneumatic system is to be retained, 
then we must have an elastic, air-tight tube. For 
this nothing can be suggested as a material but 
india-rubber. This tube does not represent any 
considerable outlay. The casing in which it is 
placed must be fairly easily removable from the 
wheel and from this inner tube. No satisfactory 
attempt has been made as yet to meet this con- 
structive difficulty. Leather, as we have seen, 
cannot be moulded. “Lips” and thickened edges 
and such like are impossible. Such materials as 
gutta-percha and its congeners are totally useless, 
for well-understood reasons. It may be taken as 
proved, we think, that no good can be gained by 
the mere invention of a substitute for india-rubber. 
What is required is a new wheel as a whole—a 
wheel whose construction will be compatible with 
the retention of the inner inflated elastic tube. That 
costs very little—it lasts fairly well. A radical 
improvement in motor car wheels will be one in the 
outer tires. In what direction that is to be sought 
it is not easy to see. It is quite easy to see, how- 
ever, that nothing can be achieved without the 
expenditure of much time and money on that kind 
of research which is represented by constantly 
making experiments. No doubt success would 
bring a substantial pecuniary reward. It seems 
to be certain, however, that for some time to come 
the owners of motor cars will remain at the mercy 
of those who bull and bear the rubber markets of 
the world. 


Compulsory Working of Patents. 


THE first year’s experience of the compulsory 
working clause of the Patents and Designs Act, 
1907, clearly proves the absolute lack of foundation 
for the apprehensions which were entertained in 
various countries, particularly in Germany and the 
United States, that Section 27 of the Act would be 
enforced in a drastic manner that would be disas- 
trous to the foreign owners of patents granted in the 
United Kingdom. The reason why such fears were 
specially manifested in these two countries is 
to be found in the circumstance that their 
subjects have hitherto obtained the majority 
of the British patents issued every year to 
foreigners domiciled throughout the world. 
Owing to the exceptional facilities for securing pro- 
tection for inventions in the United Kingdom, this 
country has been made the happy hunting-ground 
of foreign patenteés, and the percentage of patents 
granted to other than British subjects has been 
much higher than in either Germany or the United 
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possesses the great advantage that it can be moulded. 
Thus the edges can be thickened to take the side 
grooves provided in the wheel rim to retain it in its 
place. Furthermore, it possesses a quality most 
inadequately defined by the work “ toughness,” 
When the outer coat of 
rubber is worn away and leaves the canvas bare, the 
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Switzerland or Russia; but the latter three countries 
are not strictly comparable with the former three 
leading manufacturing nations. Ifthe large number 
of British patents sealed in favour of the subjects 
of other countries in the past has been the means of 
contributing towards an increase in the revenue 
of the Patent-office, it has, on the other hand, tended 
to retard progress and development in the United 
Kingdom, in consequence. of the non-working of 
many of the patents and the withholding of facili- 
ties from British firms to do so. But this state of 
affairs is undergoing a remarkable change in 
consequence of the compulsory working clause 
in the Act of 1907, and from the constant 
offers of patents for disposal or for working 
on royalty, it would seem as if foreign patentees 
have for months past been fully conscious that they 
must no longer withhold their inventions from 
makers or consumers in this country. 

The number of patents revoked in the past 
twelve months—and this is of special interest to 
the United States and Germany—has been ten, but 
as two out of four appeals made to the High Court 
were successful, the actual removal of patents in 
the first complete year since the compulsory work- 
ing clause came into operation has only been 
eight. When it is taken into consideration that the 
number of patents granted annually to foreigners 
amounts to several thousands, it will be obvious 
that the elimination of only eight represents merely 
an insignificant fraction of the whole number, and this 
should finally dispel, if ithas notalready dissipated, the 
apprehensions exhibited in certain countries as to 
the method of administering the compulsory work- 
ing clause in the United Kingdom. The passing 
of the Patent and Designs Act, 1907, led some 
time ago to the report of contemplated retaliation 
on the part of the United States, whose patent 
law contains no provision for compulsory working. 
Already alarmed by the clause in the English Act, 
and anxious to obviate similar action on the part of 
the United States, the German Government 
hastened to negotiate a reciprocal patent treaty 
with that country, and this was concluded a few 
months ago, as was mentioned in this journal on 
April 23rd. Although the treaty was welcomed by 
the German newspapers and was suggested as a 
basis for the conclusion of a similar arrangement 
with France, it has not required many months. to 
convince such an important association as the 
Verein Deutscher Maschinenbau Anstalten that 
the agreement is defective, at least as far as 
the machinery trades are concerned, and should 
not be repeated in the case of any other 
countries. The Association, in the course of 
a petition which has just been addressed to the 
Imperial Home-office in favour of an international 
regulation of the problem, points out that the 
treaty with the United States provides that com- 
pulsory working in one of the treaty States by 
the subjects of another treaty State shall only 
be applied to the extent of the limitation which 
the latter imposes upon its own subjects. As there 
is no compulsory working clause in the United 
States as compared with the existence of such a 
clause in Germany, the effect of the new treaty has 
been to place American subjects who own Teutonic 
patents in a more favourable position than the 
Germans themselves, as by the agreement com- 
pulsory working is not necessary in order to main- 
tain the German patent so long as the United States 
patent law contains no provision for compulsory 
working. 


It is quite conceivable that under the patent 
treaty in question it would be possible for American 
manufacturers to obtain a number of patents in 
Germany and not be under the obligation to work 
them. The Verein Deutscher Maschinenbau 
Anstalten submits that this advantage constitutes a 
great danger to German industry, as it will hamper 
work and the possibility of development. In 
particular, the danger threatens the machinery 
industry, which has not only to meet severe 
American competition in the form of importa- 
tion of complete -machines, but in the case of 
special machines constructed in Germany it is 
possible to protect small constructive details by 
means of patents. It thug turns out that the 
so-called reciprocal treaty, at all events in the 
case of the machinery trades, may prove to be 
largely of a one-sided character unless the United 
States reform the patent law by introducing 
the necessity for compulsory working. As the 
case stands at present Americans are able to 
obtain patents in both countries and prevent the 
Germans from using them, and although the situa- 
tion is not quite so unfavourable as the Associa- 
tion would appear to think from the terms of the 
petition, there is no doubt that the Americans2have 
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gained the best of the bargain. It is now feared 
that other countries which have no system of com- 
pulsory working may also proceed to adopt the 
method, and it is therefore suggested that the 
German Government should endeavour to bring 
about an international agreement in respect of 
compulsory working, so that the conditions of its 
application may be modified. It is, of course, im- 
possible to predicé what changes, if any, may 
take. plaeé in the working of patents in different 
countries in future years, but there is no doubt 
that satisfaction in the United Kingdom is general 
in so far as the first year’s working of the new Act 
is concerned; whilst, at the same time, very few 
foreign patentees can complain of having lost their 
patents in consequence of non-compliance with the 
section relating to compulsory working in the 
United Kingdom. 


Motor Roads. 


In fulfilment of a promise which he made in 
his Budget speech on the last day of April, Mr. 
Lloyd George has now brought in a Bill which 
should satisfy the most exacting motorist, and from 
one point of view at least give satisfaction to the 
householder who has groaned under the intolerable 
burdens of dust, smell, and noise on the public 
highways. The proposal is to employ the money 
derived from the taxation of motor cars and the 
additional impost on petrol used by motorists for the 
construction of roads which will be the sole property 
of the motor car. Oa these roads the “ scorcher” 
may have his fill of speed, and he will miss only 
the excitement which the possibility of the police trap 
now adds to the legitimate enjoyments of motoring. 
He will presumably be subject to the common 
law of manslaughter if he kills another motorist: 
but as the ordinary pedestrian may he—the Act is 
still vague dn the point —a trespasser on the motor 
road, it is not certain that the motorist who slays 
him will be any more guilty than the engine 
driver who runs over a trespasser on the railway. 
From these motor roads all other traffic will be 
excluded, unless it is prepared to pay such a toll as 
the Road Board may see fit to impose. Not un- 
naturally, perhaps, the owners of the King’s 
Highway are asking if they may not be allowed to 
reciprocate by laying a toll upon motorists who 
use the common roads, for the use of which few 
of them now pay an adequate share, and in the 
future will probably pay less. They, moreover, are 
to be given an advantage which, we believe, is 
wholly unprecedented. The Bill proposed to confer 
upon the Road Board the power not only of pur- 
chasing land wide enough for the construction of 
reasonable roads at the present value of the land, 
and without consideration of the inconvenience and 
loss if may cause to the present owners, but 
it may acquire a strip of land some two hun- 
dred yards broad on each side of the new 
road, and it may develop this land for its own 
benefit, such profit as it makes by the lease or sale 
of sites being devoted to the further extension of 
the motor road system of the United Kingdom. In 
view of the fact that at the present time the majority 
of motorists outside the great cities use their cars 
for pleasure purposes only, it is open to discussion 
if it is equitable to give them the power of cutting 
the country up into play grounds. If it is fair to 
give one sport this advantage, it is surely fair to 
give it to another ; and we can imagine that football, 
cricket, and tennis clubs may ask for powers to 
acquire land wherever they please at its present 
agricultural value, with a width of 220 yards from 
the centre on each side for development purposes. 
The Bill has yet te be discussed, and we imagine 
there will he more than one view about its propriety. 
We may add that the sum at the disposal of the 
Road Board inthe first year is estimated at £600,000. 








THE AEROPLANES AT RHEIMS. 


( By our own Correspondent. ) 
No. I. 


To say that the aeroplane meeting at Rheims has 
established a science of aeronautics would not be 
exaggerating the importance of this remarkable gathering. 
The experiments carried out previously had allowed of 
ideas being formed of the conditions that should be 
fulfilled by the successful aeroplane, but as results were 
obtained in so many different ways, it was impossible to 
form anything like a settled opinion upon the best form 
of machine and the system to be adopted for its pro- 
pulsion. Isolated experiments gave one the impression 
that the machine was essentially unstable except in calm 
weather, that the pilots themselves had to possess 
exceptional skill, and that even when they obtained com- 
plete mastery over the machine they only made their 
flights when the conditions were specially favourable. 





The performances of Paulhan and Latham, and the 
sensational flight across the Channel by Blériot, gave 
increased confidence in the possibilities of the aeroplane, 
but still it was doubtful whether the aeroplane could fly 
in any weather, which was obviously essential to the 
success of a meeting like that at Rheims. It was a bold 
venture, but it was successful, because the rivalry of 
aeroplane pilots induced them to take more risks than 
they had hitherto dared, and judging from the compara- 
tive immunity from accidents, these risks were less 
serious than they had supposed. 

Perhaps the most remarkable thing about the meeting 
was the similarity of results obtained by machines of 
entirely different forms. This is all the more promising 
for the future of aviation, because it shows that the 
problem of mechanical flight is not narrowed down toany 
particular solution. As there are different forms, so it 
may be assumed that they may each be developed to 
fulfil special conditions, whether for speed or for carrying 
capacity. An encouraging thing is the on of the 
whole principle. Science has attempted to explain the 
forces at work in lifting a plane, but most of the work has 
been done by men of no scientific attainments, who have 
experimented until they have obtained results that satisfied 
them. It is on account of this continual experiment that 
so many successful forms of aeroplanes have been evolved. 
In many cases the final results have been in direct opposi- 
tion to what might have been supposed to constitute the 
principles of an aeroplane. At first it might be supposed 
that the larger the sustaining surface the greater would 
be the carrying capacity of the machine. Asa matter 
of fact, the question of surface is closely bound up with 
air resistance and propulsive effort. As the result of 
experiment aeroplanes are designed to fly with a pressure 
of 20 to 28 kilos. per square metre—that is to say, this 
pressure is exerted under the planes when travelling at 
35 to 40 miles an hour. The problem lies in obtaining 
this result with the lowest motive power. This calcula- 
tion provides for a good margin of load, since most of 
the aeroplanes can take up passengers, and Farman even 
carried two passengers at the Rheims meeting. 

The principles of aeroplane construction can best be 
dealt with by describing the features of different machines. 
In most of the earlier apparatus it was hoped to secure 
an automatic stability by the employment of cellular 
planes, thereby following the traditions of Hargreave, 
Chanute, and other experimenters. In France the only 
firm who have retained this principle are Voisin Fréres. 
As will be seen from the illustration published last week, 
the Voisin apparatus is composed of two horizontal planes 
connected by vertical planes, and from the centre, at 
right angles to the main planes, extends a skeleton frame 
terminating in a rectangular cell. The planes have a 
sustaining surface of 50 square metres, and the total 
weight of the machine with fuel is 560kilos. The half 
a dozen machines competing at Rheims had engines de- 
veloping from 50 to 55 horse-power. A two-blade pro- 
peller with a diameter of 2m., making about 1100 
revolutions per minute, is used. A certain stability is 
obtained by employing long and narrow planes; this is 
common to all biplanes, and in the Voisin machine 
further steadiness is secured by the rear cell, which is an 
essential feature of this type of aeroplane. The rear cell 
serves to balance the main planes carrying the load, and 
allows of its turning, for no machine possessing automatic 
stability has yet been built without a “tail.” It has now 
to be seen whether this stability is absolute, and whether 
it has not been obtained at too great a cost. When the 
load has been adjusted properly to balance the machine 
—and this has to be done with extreme care on all aero- 
planes—the Voisin apparatus appears to have perfect 
stability in calm weather. There has always been some 
doubt as to whether it was equally reliable in moderate 
winds, and it is difficult even now to come to any definite 
conclusion, despite the flyingof Paulhan on one day when 
a very stiff breeze was blowing. On that occasion the 
machine rocked and swerved in a way that did not convey 
an impression of security. It would have been interest- 
ing to know whether a less skilful pilot than Paulhan 
would have kept the machine in the air under these con- 
ditions. Until it is proved that the Voisin apparatus can 
be safely handled in squalls of wind, it is impossible to 
assert that it has an absolute automatic stability ; but as 
it possesses this quality to at least a limited extent, it is 
one of the easiest machines to drive, and pilots are often 
able to fly after an apprenticeship of only a week or two. 
The drawback of the Voisin machine lies in its lack of 
speed, due to high skin friction. It is among the heaviest 
apparatus and employs the most powerful engines, from 
which it will be seen that the old theory of weight and 
power being conducive to speed does not necessarily hold 
good. There are many other factors that determine the 
speed of aeroplanes. 

An evolution from the Voisin type of apparatus is 
observable in the machines built by Farman, who at first 
made his reputation as a pilot of Voisin aeroplanes. 
Farman has suppressed all the vertical planes, but other- 
wise the general lines of the Voisin apparatus are pre- 
served. He has abandoned the idea of automatic 
stability, and controls his apparatus by an “aileron” or 
controlling plane. He has thus effected a compromise 
between the Voisin and the Wright—that is to say, he 
combines some of the steadiness of the French cellular 
apparatus with the facility of control obtainable with the 
aid of “ ailerons.” The result is a machine much faster 
and more flexible than the cellular aeroplane. Having 
only 40 square metres of sustaining surface, the extra 
speed certainly gives it at least as much sustaining 
capacity as the Voisin. Farman was able to carry 
sufficient petrol to allow of his winning the long distance 
championship by flying 112 miles in 3h. 4 min. 56 sec., 
and when obliged to stop through darkness setting in he 
still had sufficient petrol in the tank for half an hour’s 
flight. It was objected at Rheims that Farman’s per- 
formances were not so much a demonstration of flying as 
of skimming over the ground, as he rarely rose to a higher 
elevation than seven or eight feet; but this proved the 





stability of his machine, and it is doubtful whether any 
other machine except the Voisin would have dared to fly 
so low. After the first novelty had worn off, the public 
were only interested in machines flying high in the air. 
Farman showed what he could do in the altitude com- 
petition when he flew to a height of 110 m., only being 
beaten by a monoplane. 

A third type of aeroplane is represented by the Wright 
and Curtiss machines, which are constructed on much 
the same lines. As further opportunities are given 
of comparing the Wright type of apparatus with the French 
aeroplanes, one is forcibly struck with the completeness 
of the American machine. This will be more observable 
when we go into the question of engines and nj ea 
The design of the Wright apparatus is well known. 
Having a sustaining surface of 50 square metres, the two 
planes, connected by vertical hickory struts, are bent at 
the ends for lateral control, and longitudinal stability is 
obtained partly by the balancing of the frame, and more 
particularly by manipulating a horizontal plane in front. 
The stability of the apparatus is dependent entirely upon 
the pilot. To control such a machine necessarily entails 
considerable practice, but when the pilot has acquired the 
requisite skill he seems capable of doing anything with 
the machine. Lefebvre amused the public by performing 
acrobatic feats in the air on one of the lighter Wright 
machines, and occasionally took a flight across country. 
No doubt a constant handling of this machine becomes 
second-nature, but it would appear highly dangerous in 
the hands of a man liable to lose his head. 

The Glenn Curtiss machine is in the same class as the 
Wright, of which it is a modification, the principal differ- 
ence being that the machine is controlled by an “ aileron” 
instead of by bending the sustaining planes. From the 
front and back of the apparatus extends a long triangular 
frame, the one at the rear carrying the vertical rudder, 
and the one in front a combination of horizontal and 
vertical planes pivoted cn the apex of the frame. The 
rising and falling movements are controlled by a wheel 
and worm gear, while lateral stability is obtained by the 
displacement of the pilot’s seat. The stabilisator planes 
in front are connected with the sliding seat by wires, so 
that when the machine inclines one way and the pilot 
instinctively inclines in the other direction, the displace- 
ment of the seat pulls the stabilisator plane round. To 
this extent, therefore, the Curtiss apparatus has more 
automatic stability than the Wright, since it obeys an 
instinctive movement on the part of the pilot. Another 
difference between the two types of machine is that a 
single high-speed propeller is keyed on the crank shaft of 
the 25 horse-power four-cylinder engine. Again, it starts 
on wheels by its own power, so that as regards the 
application of power and the system of starting, it 
possesses some of the features of the French biplanes. 
Having a sustaining surface of only 24 square metres, 
its weightis about 400ib. It was thus by far the smallest 
and lightest machine competing at the Rheims meeting. 
Mr. Curtiss did not make many flights for the 
reason that, like many of the other aviators, he 
frequently found it necessary to tune up his apparatus, and 
he did not fly except when he was absolutely sure 
of his machine. On most occasions the machine fiew 
with great steadiness, but in competing for the Gordon 
Bennett Cup it behaved in a very peculiar manner, 
dipping and rising in a way that seemed to on- 
lookers to threaten destruction at any moment. At 
the time of the flight the air was heavy and hazy, and 
Mr. Curtiss affirmed that the*atmosphere was “ boiling” 
—that is to say, the machine was continually passing 
through gyratory currents which threatened to bring it 
to the ground. He could only escape accident by 
manipulating his controlling planes all the time. Mr. 
Curtiss attributes his high speed to this ‘“ boiling” of the 
air, which increased the reaction behind the propeller, 
and avoided what would be equivalent to cavitation in 
marine propellers. Unfortunately, as competitors were 
able to choose their own time for making flights, there 
was no opportunity of seeing other aeroplanes performing 
under the same conditions. It would have been interest- 
ing to see if aeroplanes of the Voisin and Farman types 
would more easily preserve their stability. Aeroplane 
pilots affirm that close to the ground the atmosphere is 
always more or less agitated, and it is therefore easier to 
fly at an altitude than lower down; butas we have stated, 
Farman rarely rose to a height of more than 8ft. or so, 
while the Wright machines and the monoplanes always 
flew high. Curtiss secured the Gordon Bennett Cup by 
covering the 20 kiloms. (12$ miles) in 15 min. 50 sec., 
beating Blériot with an engine of twice the power by 
6 seconds. He also won the competition over 30 kiloms. 
(18.6 miles), which he covered in 23 min. 29 sec., or 
1 min. 49sec. faster than Latham on his Antoinette 
monoplane. The Curtiss machine was only beaten for 
speed on one occasion by the narrow margin of two 
seconds over a lap. The lightest and lowest powered 
machine, therefore, proved itself the fastest in the 
competition. 

Although the biplane demonstrated, for the time being, 
its superiority as regards speed, carrying capacity, and 
distance covered, it was yet singular to note that the 
monoplane enjoyed the greater popular success. In the 
first place, this is accounted for by the fact that the 
monoplane is regarded as an essentially French machine, 
and, again, its flights were certainly more impressive 
than those of the biplanes. So far as the principle of 
flight is concerned, it matters little whether the machine 
is built with one, two, or more planes. Until MM. Bleériot 
and Levavasseur proved the stability of the single plane, 
it had always been supposed that the greater the number 
of superposed planes the steadier would be the machine, 
and if experimenters finally adopted the biplane it was 
because a large number of planes augmented the resist- 
ance to a considerable extent. The present type of 
French monoplane is an evolution of the Langley experi- 
mental apparatus, and it was only after lengthy trials 
and the construction of a number of machines that the 
tandem system of planes was dropped in favour of the 
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single plane with a long body terminating in an arrange- 
ment of small vertical and horizontal planes for steering 


and control. As the sustaining surface in relation to the 
speed is a fixed factor, it matters little whether this surface 
should cover one plane or two, so long as other conditions 
are the same. So far as could be judged from the per- 
formances at Rheims, there appeared to be little to choose 
between the stability of the monoplanes and biplanes. 
This, however, appears to be largely a question of skill of 
pilots, for, as we have said, the monoplanes require to be 
handled by men who have had a long experience, while 
biplanes of the automatic or semi-automatic type can be 
driven by any men with sufficient nerve after a short 
apprenticeship. It would therefore appear that the only 
advantage which can be claimed for the monoplane is 
the possibility of its travelling at much higher speeds, 
owing to the absence of struts and stays and other im- 
pediments offering resistance. At the Rheims meeting 
the monoplanes travelled faster than the biplanes, with 
the exception of the Curtiss machine, and as this biplane 
travelled faster with much lower power, the alleged 
superiority of the monoplane as regards speed is still a 
matter of doubt. Nevertheless, it may be assumed that 
with a better utilisation of power the monoplane will 
show greater speed, and may be built with a smaller 
sustaining surface. 

The apparatus meeting with the greatest popular 
success was the Antoinette monoplane piloted by Latham. 
The Antoinette is probably the only successful machine 
which has been directly designed in accordance with cer- 
tain well defined principles without the original type 
being materially changed as the result of successive ex- 
periments. M. Levavasseur argued that by making his 
planes slightly V-shaped, and placing the centre of gravity 
as much as possible below the meta-centre when loaded, 
he would obtain suitable stability. In Latham’s machine 
the sustaining surface is about 50 square metres, and the 
weight when flying is 520 kilos. The eight-cylinder 
engine develops 50 horse-power and drives a high-speed 
propeller in front keyed to the crank shaft. The body is 
a light skeleton structure of square section, tapering 
to the rear, where it carries cruciform planes which 
are necessary for stability. The whole is covered with 
a rubber solution, and varnished to a high degree of 
polish with a view to reducing skin friction. Latham 
invariably flew at a certain height, and his machine cer- 
tainly made a greater impression than any other com- 
peting. It flew as straight as an arrow, without any 
perceptible rolling or pitching motion, and it looked, 
indeed, like a gigantic bird soaring in a perfectly straight 
line. This particular machine was not seen in flight 
when there was any high wind blowing; but on one day, 
when there were squalls of wind and rain, Latham went 
out with a new type of Antoinette monoplane, in which 
the two planes are inclined in opposite directions by some 
such mechanism as is employed for reversible propellers. 
By manipulating his planes in this way Latham was able 
to exercise complete control over his machine in high 
winds, and although very little was seen of this new 
apparatus, it was sufficient to prove that the mono- 
plane is capable of great development. As regards the 
flattened V shape of planes, it is doubtful whether this 
can have any at influence upon lateral stability 
when--flying in a straight line, although it would pro- 
ba ider the machine steadier if blown sideways out 
of-its course. One cause of stability in the monoplane 
is the lowering of the centre of gravity, but the chief 
factor is the influence of the stabilisator planes at the 
rear end of the body. The fastest time officially made 
by Latham was 30 kiloms. (18.6 miles) in 25min. 18sec., 
and he obtained second prize in the long-distance trial 
with 154 kiloms. 500 m. (96 miles). He also secured the 
prize in the high fiying test, when he reached an altitude 
of 155 m. 

The Blériot monoplane differs somewhat from the 
Antoinette, notably in having a very much smaller sus- 
taining surface, although the total weight is about the 
same. Probably no one has experimented with so many 
different types of machines as M. Blériot, who, starting 
with monoplanes, made a short incursion in the domain 
of biplanes, and then returned to the single plane apparatus 
of a much smallertype. The one usually driven at Rheims 
had a sustaining surface of 22 m., and was propelled by an 
engine developing 50 horse-power. A smaller machine, 
having a surface of 14 m. and a 25 horse-power engine, 
was piloted by Delagrange, who did very little at the 
meeting on account probably of insufficient experience 
with this type of apparatus. The Blériot planes are 
slightly curved at the rear, as is the case with the Curtiss, 
whereby more lifting force is obtained, although at the 
cost of much higher resistance, and had Mr. Curtiss not 
shown such a high turn of speed it might be supposed 
that the resistance due to curvature was responsible for 
the failure of M. Blériot to attain much higher speeds 
than he did. Failing to beat the Curtiss machine in point 
of speed, M. Biériot finally cut off a strip from the back 
edge of his plane, thereby reducing the curvature 
and the sustaining area, and succeeded in beating 
the record for the 10 kiloms. around the trial grounds 
in 7 min. 47 sec., or about 2 sec. better than Curtiss. 
On the last day M. Blériot was attempting to improve 
upon his performances, and was flying at a height 
of about 100ft., whém the machine suddenly stopped 
with a shock, as if if had encountered an obstacle, and, 
turning over, fell straight to the ground. The petrol 
caught fire, but M. Blériot was fortunately able to get 
clear of his machine, and roll over the ground until he 
extinguished the burning spirit which had flowed over his 
clothes. As the apparatus is completely burnt, it is 
impossible to say what caused this accident, but M. 
Blériot himself believes that the chain broke. It will be 
remembered that'a somewhat similar accident happened 
to Orville Wright in America last year, when a passenger 
lost his life and Orville Wright himself was badly injured. 
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A NEW FOOTBRIDGE OVER THE RIVER WEY. 


ON Wednesday, August 25th, the Mayor of Guildford 
opened a new footbridge over the river Wey. The bridge, 
which is shown in the accompanying illustration, has been 
erected by public subscription at a cost of nearly £100. It has 
been modelled after the design of Palladio’s bridge over the river 
Cismone between Italy and Germany.@The clear span over 
the river and to the towing path is 63ft. 6in., the overall 
length being 78ft. The clear width is 5ft. As shown in the 
illustration, the west end is approached by a staircase, so as 
to leave a headway of 9ft. to the towing path, and at the east 
end the bridge lands the pedestrian on the Shalford-road 
level. 

The bridge is constructed entirely of English oak, framed 
together and secured with wrought iron straps and bolts. At 
each end it is supported on four 12in. by 12in. oak posts, 
braced together on sole pieces resting on cement-concrete 
foundations. The dimensions of the tie beams, each of 
which is in three lengths, are 12in. by 9in., and the same 
applies to the principal braces, queen posts, and straining 
beams. The cross beams carrying the floor are Qin. by Qin. 
The work was carried out by R. Wood and Son, of Guildford, 
to the designs of the architects, Clemence and Moon, also of 
Guildford. The consulting engineers were Henry Adams and 
Son, of 60, Queen Victoria-street, E.C. 











A LARGE TURBINE LATHE. 


THE large turbine lathe illustrated by the accompanying 
engravings and sketch was constructed by Josbua Buckton 
and Co., Limited, of Leeds, for the marine engine works of 








height of centres it is convenient for the ordinary work of a 
heavy marine shop, and for dealing with crank and propeller 
shafts. 

It is driven by a direct geared electric motor of 80 horse 
power, thespeed of which can be varied over a range of 3 to 1, 
and which drives through double, treble, or quadruple gear, 
the final drive being into an internal ring of teeth on the 
back of the face plate. All the changes of gear are effected 
by interlocking handles conveniently situated on the front of 
the headstock ; with this arrangement the nicest gradations 
of speed can be attained throughout the whole range. 

The bed, which is 15ft. wide by 2ft 3in. deep, is of five- 
shear section, each of the shea's being of box-section girder 
form, braced together at close intervals by wide box-secticn 
transverse bars. The bed carries independent saddles at the 
frent and back, either two or four, as the case may be, the 
lathe illustrated by the photograph being fitted with two. 
They are fitted with compound rests, self-acting for sliding 
and surfacing, and a front saddle is also fitted for screw 
cutting over the whole length. The feed motions of each 
saddle can be stopped, started, varied, or reversed independ- 
ently of each other, and a)l these motions are controlled upon 
the saddles themselves, the changes of feed being effected by 
the controlling handles without the removal or changing of 
any gearing. 

The loose headstock base is wide enough to embrace the 
three central shears of the bed, and both it and the saddles 
can be rapidly travelled to and fro on the bed by an inde- 
pendent motor of 10 horse-power. The loose headstock 
spindle is fitted with improved wedge and screw-locking 
motion, and has quick and slow adjustment. 

All the gearing throughout the lathe is machine cut, the 
teeth being of the special involute form adopted by the 
makers for gear drives of this character, these giving perfectly 
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packing blocks only may be used, giving an intermediate 
height of 87in. It will admit work up to 50ft. long between 
centres, and when at its maximum height will swing work 
with a diameter of 17ft. 4in. over the bed, and of 16ft. clear 
diameter over the saddles, such diameters being required for 








turning large turbine rotors. 








Ansaldo, Armstrong and Co., of Genoa. Its maximum height , smooth and silent running at high speeds. 
of centres is 104in.; when the packing blocks seen in Fig. 1 | course, designed for use with high-speed steel and to work up 
are removed the height of centres is 69in., or one set of | to an overload on the motor of 25 per cent. 


At its lower limit of 69in. | 
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Fig. 1 


The lathe is, of 


The weight of 
one of these lathes with four rests, and fitted with a pair of 
stays to suit the exigencies of the work, is 225 tons. 
Although this lathe is of exceptional character from the 
point of view of the size of work admitted over its whole 
length, it is not as powerful as some of the heavy gun lathes 
built by the firm, which utilise upwards of 100 horse-power, 
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LARGE TURBINE LATHE 
JOSHUA BUCKTON AND CO., LIMITED, LEEDS, ENGINEERS 


( For description see page 248) - 
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Fig. 2—PACKING BLOCKS REMOVED 

















Fig. 3—-BLOCKS IN PLACE 
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FLOATING DOCK AT KOBE, 








FISHGUARD AS A PORT OF CALL. 


Mownpay last was the third anniversary of the opening 
of the new route to Ireland vid Fishguard and Rosslare. 
The works in connection with the construction of Fish- 
guard: Harbour were described in Toe ENGINEER for 
August 31st, 1906, and we then observed that there was 
a “possibility of the scheme developing into something 
greater than this, and that is, as a port of call for the 
Atlantic mails.” 

In April, 1908, the Booth Line steamers from South 
America commenced to cail at Fishguard, and now, after 
some delay—more apparent than real—this anticipated 
larger scheme became realised on Monday last by the 
Mauretania calling there on her homeward journey, and 
she will be followed by each east-bound Cunard liner— 
the slower boats leaving New York on Saturdays as well 
as the faster leaving on Wednesdays—unless the weather 
conditions be unfavourable. 

Before giving any details of the inauguration of this 
important new service, some brief observations may be 
made as to the harbour works. The station lies on the 
western side of Fishguard Bay, where the cliffs rose pre- 
cipitately from the sea to a height varying from 100ft. to 
200ft., and whence about 2,000,000 tons of rock have had 
to be excavated. The large stones helped to build the 
breakwater, the medium sized were put into the sides of 
the harbour, and the filling of the quay and sidings, whilst 
the small was made into ballast or concrete for the 5000 
concrete blocks used in the quay wall. At the end 
nearer London is the siding accommodation for carriages, 
loaded and empty goods, coal and cattle wagons. The 


arrangements for landing and dealing with cattle are, | 


from an engineering point of view, most interesting, and 
were fully described in our previous notice. The accom- 
modation is for 650 wagons. The passenger station is 
800ft. long, of the island type, and is parallel with the 
Irish boat quay wall, 1103ft. long. There are two sidings 
and a loading dock between the station platform and the 
quay, but traversers are provided to bridge the spaces. 
These traversers, when out of use, are kept under the 


platform, and are electrically drawn forward into the | 


opening between the platform and raised. When 
coaches or wagons are in these siding roads and the 
traversers cannot be used, passengers gain access to and 
from the boats by a subway. 
at low spring tides, and 38ft. 6in. at high water. 
electric cranes have been provided on the quay, two | 


The depth of water is 20ft. | 
Nine | 


and would render the use of tenders unnecessary except 
in bad weather. 

In anticipation of the service opened last Monday, 
the telegrapn office accommodation was increased, 
and additional traversers were provided to fill tem- 
porarily the opening between the two goods platforms, 
and thereby give plenty of landing room for passengers 
and baggage. Three additional tenders were sent to 
Fishguard from Plymouth. The allotment of space for 
Customs examination was satisfactory, and guide posts to 
the telegraph office, bookstall, Customs-office, money 
exchange, &c., were provided. Each passenger had a seat 
| allocated to him on the train, and large placards appeared 
on the carriages indicating the number of seats each 
contained. 

There were many things that contributed to make the 
inaugural service a success. The Mauretania’s log is as 
follows :— 
Lorgi- 
tude. 


Dis- | Lati- 
tance tude. 


Date. Winds, &c. 





N. | W. 


10.08 a.m. 
pier 
Noon. Ambrose Channel 
Lightship abeam 
61.77 S.W. to W.N.W. 
580 | 43.25 48.43 | W. to S.E. 
584 49.03 35.25 ES.E. to N.E. 
578 | 51.07 | 20.44 | N.E. 
475 ToDaun t’s Rock Monday, Aug. Oth—Arrived 
Light ship Daunt’s Rock Lightship, 
7.27 a.m. 
Length of passage: 4 days 
14 hours 27 minutes 
Av verage speed : 25° “al 


Wednesday, Aug. Left Company's 
25th 


590 


” 


Thursday, Aug. 26th 
Friday, » 27th 
Saturday, 28h 
Sunday, 29th 


41.48 | 


From Ambrose 2807 


Lightship to Daunt’s 
Rock Lightship 


and on this passage she excelled her own record. Her 
previous best trip was three weeks ago, when she crossed 
in 4days17h. 20min. By leaving New York at 10 a.m. 
she arrived at a very convenient hour on this side, one 
result of which was that the continental mails were able 
to leave London by the ordinary 9 p.m. train. In 
addition the weather was fine, although a disturbed sea 
was running outside the breakwater. Finally, whilst the 
surroundings were new, the routine was very much the 
| same as that which the Great Western Railway Company 
has been for a long time past accustomed to at Plymouth, 
| so that passengers and mails were transhipped with what 
appeared to many marvellous celerity. 
The Mauretania left Queenstown at 8.10 a.m.,and came 
to anchor off Fishguard breakwater at 1.12 p.m. The 





capable of lifting 3 tons, and the remainder of lifting | tender for the mails was first alongside, and the first bag 


80 cwt. each. To the west of the station are the cattle 


was transhipped at 1.28. As the bags were counted they 


pens, and at the north end is the accommodation for | were placed in large hampers, so as to be quickly unloaded, 


coaling vessels direct from a wagon raised by a 21-ton | 
electrical crane. Still further north is the electric | 
power-station, and between the passenger station and this 
point there is a space whereby the quay could be extended | 
for another 200ft. From the power-station the break- 
water extends in a direction south-east by east. It is 
2000ft. long, 300ft. wide at the base, 60ft. wide at the top, | 
90ft. high, and 30ft. above high water. Since our previous 
notice the concrete parapet wall therein referred to has | 
been built along the breakwater. 

At the inner end of the breakwater there has now been | 
constructed an ocean quay, where there is a depth of | 
water of 30ft. at low water, and whence there are paths | 
—separated from each other—to the passenger station | 
and cattle pens. One 3-ton and one 80 cwt. electric | 
travelling crane have been provided here. 
will, in time, be extended towards the outer end of the | 
breakwater, where there is a depth of from 4O0ft. to 48ft. | 


There is a probability of another breakwater being built | 


These works | 


| 


later which will commence on the foreshore in the middle | 


of the bay and be carried out in a north-easterly direction 
to a point within 500ft. of the end of the existing pier, 


and this would make an enclosed deep-water harbour of | 


150 acres, in which vessels of any size could be berthed, 


| 
| 


and as soon as the mails were all aboard the tender it 
left for the Ocean Quay. Here a special train was in 
| waiting, which left Fishguard at 2.114 p.m., calling at 
Cardiff, where a van with mails for South Wales and the 
| North and West of England was detached, and arrived 
| at Paddington at 6.40 The passengers were transferred 
| toa second tender and the baggage to a third, both of which 
/eame alongside the Irish boat quay. Two special trains 
with these left at 2.53 and 3.3 respectively, each calling at 
| Cardiff, where a vehicle was detached from the baggage 
| train and arriving at Paddington at 7.30 and 7.56 respec- 
| tively. The engines on each of the three trains were 
changed at Cardiff, and the quick way in which this and 
the detaching of the vehicles was done reflected the 
| greatest credit on all concerned. 

By the courtesy of Mr. F. G. Wright, chief assistant 
to the locomotive engineer, we are enabled to give below 
| the running of the three trains :— 

Mail Train. 
Fishguard Harbour ... dep. 
Landore ... pass 
Cardiff .. arr, 
Cardiff ... dep. 
Swindon _... pass 
Paddington ... arr. 


712 m. 
1164 m. 
184} m. 
2615 m 


POU ip oo bo 





Fishguard to a < 3381 Maine, 4-4-0 class. 
Weight of engine and tender, 96 t. 9c. 
train, 73 t. 8 c. 
Cardiff to Paddington- Engine 4023 King George, 4-6-0 class. 
Weight of engine and tender, 115 t. 12c. 
me train, 55 t. 5c. 

First Passenger Train. 
Fishguard Harbour ... dep. 
Landore a . pass 
Cardiff ... arr. 
Cardiff dep. 
Swindon pass 55.8 
Paddington x arr. 67.1 
Engine 3402 Halifax, 4-4-0 class, 95 t. 6c. 

weight. 
4108 4-4-0 


53. 


1 m. p. h. 
3.4 


” 


DUE Ee bo 


” 


NS 


” 


Fishguard to Cardia; | Engine Gardenia, class, 
93 t. 6c. weight. 
Cardiff to Paddington—Engine 4021 King Edward, 4-6-0 class, 
115 t. 12 c. weight. 
Weight of train throughout, 273 t. 15 c. 


weight. 


Second Passenger Train. 
Fishguard Harbour dep. 3.3 
116} m. Cardiff i .. arr. 5,28 

Cardiff ... dep. 5.26 
261, m Swindon pass 6,43 53. 
261 Paddington . arr. 7.56 63.5 
Fishguard to Cardiff—Engine 4116 Mignonette, 
93 t. 6c, weight. 
Engine 4111 Anemone, 4-4-0 class, 93 t. 6c. 
weight. 
Train, 298 t. 13 c. weight. 
Cardiff to Paddington—Engine 4022 King William, 4-6-0 class, 
115 t. 12 c. weight. Train, 281 t. 7c. weight. 


49.8 m. p. h. 
1 ” 
iA 


) 


4-4-0 class, 








12,000-TON PONTOON FLOATING DOCK FOR 
KOBE. 


THE Mitsu Bishi Company has recently had asecond float- 
ing dock built for use at its dockyard and engine works at Kobe, 
Japan, and it is shown in the accompanying drawings. 
This dock has a length over the pontoons of 505ft., and the 
working floor is extended at each end by means of two light 
platforms, these making the total length of the dock floor 
532ft. 6in. The clear width of the dock between the roller 
fenders is 70ft., but this is somewhat increased at the keel 
block level so as to enable each of the seven identical pontoons, 
which are 70ft. long, after being unbolted from the underside 
of the walls of the dock and drawn out, to be docked on the 
remainder of the dock when requiring repainting or repairing. 
The pumping power, generated by two large boilers, is capable 
of enabling the dock to lift a 12,000-ton sbipin four hours, and 
the following are the maximum dimensions of vessels which 
can be accommodated in this dock :—Length, 580ft.; breadth, 
66ft.; and draught, 26ft. The mooring arrangement of the 
dock is somewhat novel, as it is effected by four ferro-concrete 
caissons, to which the starboard wall of the dock is connected 
by means of four articulated booms, as may be seen above. 


| The No. 1 floating dock at the Mitsu Bishi Dockyard and 
| Engine Works was constructed at the company’s Nagasaki 


works, and from its opening in August, 1905, up to the 
end of April of the present year, about 300 vessels, aggregat- 
ing 700,000 tons gross, were taken into it; whilst for the first 
four months since its opening in December last, 26 vessels, 
aggregating 90,620 gross tonnage, have been taken into the 
second dock, illustrated on page 251. Both these docks 
are of the sectional pontoon self-docking type, built from the 
designs of Messrs. Clark and Standfield, of Westminster, and, 
as evincing the steadily growing popularity of the floating 
type of dry dock in Japan, it may be mentioned that a third 
dock is now being built by the Kawasaki Dockyard Company, 
of Kobe, from Clark and Standfield’s designs, which, 

although not primarily intended for docking vessels, will be 
used for laying down the large ferro-concrete monoliths which 


| are now being used in the Kobe Harbour extension works, 


some of which blocks weigh over 2200 tons. Some detailed 
particulars of this latter ddck were given in THE ENGINEER 
of January 29th last. 
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LOCOMOTIVE 


OF THE CHICAGO AND ALTON RAILWAY WITH PILLIOD VALVE GEAR 








A NEW AMERICAN LOCOMOTIVE VALVE 
MOTION. 


THE introduction of the Walschaerts valve gear on 
American locomotives a few years ago has been followed by 
a very extensive use, as in addition to its steam efficiency it 
effects a material saving in weight over the Stephenson link 
motion. This advantage increases with the sizo of the 
engine, so that the saving reaches an important sum on the 
large and heavy engines which are characteristic of American 
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fixed points thus @ 


Moving points 1» ° 


Fig. 1 


main line service, The successful use of this one-valve 
motion has led to experiments with others, a few of which 
are in use to a limited extent. At the present time several 
railways are trying the Pilliod motion, which has the pecu- 
liarity of avoiding all loose or sliding parts—such as links 
and link blocks—the several parts having positive pin con- 
nections. 

Fig. 1 shows a diagrammatic sketch of the new valve 
motion, while Fig. 2 gives a more detailed view. In Fig. 3 
the valve gear is seen applied to a locomotive of the Chicago 
and Alton Railway. 

It will be seen that, as with the Walschaerts valve gear, 


Reversing Rod 
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for the valve is taken, describes a distorted ellipse. The ad- 
| justment of the motion is effected by rocking the lever CD, 
| so as to ra se or lower the end of bar A, and consequently 
shifting the position of point E. All the pins are of hardened 
steel and work in hardened bushes, and all parts are outside 
the wheels and the power transmission mechanism. The 
moving parts are the same for any class of engine, and weigh 
about 1000 1b., the total weight of the motion being about 
30001b. The throw of the excentric crank or return crank is 
64in. for any valve travel up to 64in. There is no 
| strain on the reversing lever, which can be unlatched 
and moved in any condition, with the regulator either 
open or closed. This motion is expected to effect a 
saving of 5 per cent. in fuel, an increase of 5 per cent. in 
tractive power, and a saving of 25 per cent. in expense for 
maintenance and repairs. 

The Pilliod valve motion, it is further claimed, maintains 
@ uniform lead, and gives a large port opening at all points 
of cut-off. Only 5 per cent. of the travel of the piston is 
required for full port opening. The cut-off is uniform. Any 
cut-off from 75 to 85 per cent. can be had at full gear by 
lengthening the quadrant; this allows the reversing lever to 
be put farther over, lowering the point C of the motion, and 
thus increasing the valve travel and the cut-off at full stroke. 
The motion has a late release, and at quarter stroke it 
releases at 85 per cent.; that is, on a 24in. stroke with 6in. 
cut-off the exhaust port opens when the piston has travelled 
204in. With the Walschaerts motion under the same condi- 
tions the exhaust port opens after 15in., or about 65 per 
cent. of the stroke. 

The compression is late and balanced, and excessive com- 
pression in the short cut-off is eliminated. There is a 
reduced back pressure due to the quick and complete release, 
and the lower terminal pressures permit the use of a larger 
blast nozzle. There is an entire absence of pre-admission. 
The motion is said to be especially adapted to high speeds, 
producing an efficiency equal to that of valve motions 
employing two to four valves. It increases the pulling 
power or tractive effort, for the reason that the movement of 
the valve produces a higher effective pressure and more 
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the motion is Cerived partly from a return crank on the main 
crank pin and partly from the crosshead. Referring to 
Fig. 1, the excentric rod K is connected at one end to the 
return crank L and at the other toa link M, which is sus- | 
pended from the horizontal arm of a bell-crank lever G. The | 
lower end of the latter is joined by alink H to an extension | 
J rigidly fixed to the crosshead. A rod A is connected at one 
end to the excentric rod and at the other to a link B. The 
point of suspension C of the u; per end of B is not fixed, but 
can be varied at will by means of the lever C D and bar N, 
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uniform pressure upon the piston. This valve motion is 
manufactured by the Pilliod Company, of Chicago, U.S.A. 








MOTORS FOR THE GERMAN ARMY. 








sible to follow the course of balloons with its intense rays. 
The introduction of rapidly transportable search-lights is 
expected to prove of great service in night operations, espe- 
cially in discovering the movements of the enemy when the 
use of cavalry for reconnoitring purposes is of very little value. 
In the great manceuvres in Bohemia, at which the German 
Emperor is a guest, automobiles are being employed more 
extensively than ever. In addition to the volunteer auto 
mobile corps established in Vienna, there is now a similar 
organisation in Buda Pesth, and both are strongly represented 
in these manceuvres. For the rapid carrying of orders and 
dispatches, and for scouting purposes also, these volunteer 
motorists, among whom are several motor cyclists, have 
already demonstrated their efficiency. 





SCREW PROPELLERS OF SMALL BOATS. 


A CORRESPONDENT, writing from a town in West Siberia 
concerning oil engines and the engines of motor boats sent 
out there, says :—‘‘ Another curious thing they do here with 
respect to these engines and boats is they remove the beauti- 
fully finished and balanced bronze propellers sent with 
motors, and hack out of din. to ;jin. iron or steel plate two 











and three-blade propellers something like sketch ; the result 
is their motors slow off in speed, but their boats go con 
siderably faster than with the scientific propeller, this in 
spite of the fact that the plate propellers are all corners and 
irregularities as the cold chisel leaves them, even the edges 
not filed to a feather edge in some cases. The explanation I 
have not yet arrived at, but the fact remains.’’ 








THE BRAZILIAN FLOATING DOCK. 


THE following are the tenders received by the Brazilian 
Government for the construction of the 22,000-ton floating 
dock which is to be built for the use of the new battleships 
Minas Geraes and San Paulo :— 











| NEW uses for the automobile seem constantly to occur to 
the Austro-Hungarian military authorities. The latest is an 
automobile search-light—the Daimler factory having just 


which is in connection with the reversing handle in the cab. | delivered two cars specially designed for this purpose. They 
Pis the valve rod, and is connected through a bell-crank | consist of a 24 horse-power motor car and a wagon with the 
lever F and a link to a point E on the rod A. 

The combined motions of the return crank and the cross- 
head thus give an elliptical motion to the end of bar A. 
The other end of this bar moves in a circular segment, being 
hung from the point C. 


Thus the point E, whence the motion 





search-light and 80 horse-power motor. When the search- 
light is in operation, the automobile motor will be coupled 
to the wagon with the dynamo. It is claimed that this new 
search-light will have a far greater illuminating capacity in 
elevation than any heretofore in use, and that it will be pos- 





Time required Amount of 
for bu Iding and tender 
Name of t>nderer. delivery at (including 
Rio de Janeiro. towage). 
Months. £ 
Cammell, Laird and Co., Limited, Birken- 
Ee aa oo kab 122,500 
Vickers, Sons and Maxim, Limited, 
Barrow-in-Furness (wih sir Wil iam 
Armstrong and Co., Limited, andothers) 11 122,700 
Swan, Hunter and Wigham Richardson, { 12 212,509 
Limited, Newcastle-on-Tyne .. .. .. | 14 204,500 
Compagnie des Forges et Chantiers de la 
Méditerranée (La Sayne), Toulon .. 18-20 262,434 
Blohm and Voss, Hamburg. . oe - 5 37,000 
(time for delivery 
at Hamburg) 
Meryland Steel Ccmpany, Baltimcre, 
RE ut ds ae ae Tee he ee es 371,000 


Two other tenders from German firms were delivered in 
London. These tenders had not been received when the other 
tenders were opened at Rio. The amounts of these tenders 
are stated to be over £200,000. The tender of Messrs. 
Vickers, Sons and Maxim, Limited, has been accepted. We 
understand that the accepted tender includes a sum of 
£16,000 for towage of the dock to Rio de Janeiro, 
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THE BRITISH ASSUCIATION : SECTION G— 
ENGINEERING. 


Address by Sir W. H. WHITE, K.C.B., Sc.D., LL.D., F.R.S., 
President of the Section. 


(Concluded from page 228.) 
OVER-SEA TRADE AND TRANSPORT, 


lr was remarked at the outset that a great truth is embodied in 
the old toast of ‘‘Ships, Colonies, and Commerce,’ and the 
efficient and economica] transport of passengers, produce, and 
wanufactured goods betweon the dominions beyond the seas and 
the Mother Country is essential both for the development of 
colonial resources and for the continued prosperity of the 
United Kingdom. The British mercantile marine commands the 
larger portion of the carrying trade of the world ; its earnings 
constitute a valuable item in the national income ; it forms one of 
the strongest bonds of union between the various parts of the 
Empire. This general statement may be illustrated by reference 
to the over-sea trade of Canada and to the shipping engaged 
therein, 

The total value of .the imports and exports of the Dominion in 
1898 was close upon 61 millions sterling ; in 1908 it exceeded 130 
millions sterling, having more than doubled within ten years. 
During the year endipg March 31st, 1908, the vessels which were 
entered at Canadian ports (inwards from the sea) carrying cargoes 
were classified as follows in the official returns :— 





1 | 
} Freight carried. 
Tons 











| 
; 2 eS — = — n 
Ships. register. | ee aa Crows. 
weight. | measurement. 
British (2603) .. 4,539,256 1,306,822 254,373 165,! 78 
Canadian (2803) 718,490 202,939 1,949,154 44,5943 
Foreign (2878 .. 1,758,549 887,154 36,618 86,293 
Totals (8284) 7,016,295 | 2,396,915 1,740,045 295,965 


The corresponding figures for ships entered outwards for sea- 
carrying cargoes were : 


Freight carried. 
Tons 








Ships. stoma a Crews. 
sis acc Tons Tons 
weight. | measurement. | 
British (2533)... ..| 4,258,960 | 2,706,334 714,055 | 134,614 
Canadian (3557). | 1,041,053 616,248 291,480 | 45,658 
Foreign (4132) 2,211,605 1,454,787 538,499 | &8,093 
eee PRLS ATS Fk Sateen Ease, pee 
Totals (10,222) ..| 7,511,618 | 4,777,369 1,544,064 | = 270,365 





Taking the combined over-sea traffic inwards and outwards, it 
employed 18,506 ships of 14,528,000 tons, whose cargoes aggre- 
gated 7,174 000 tons deadweight and 3,284 000 measurement tons, 
the crews exceeding 576 000 officers and men. 

Of the 2603 British ships entered inwards there came from Great 
Britain 852 ships of 3,392,000 tons, carrying as cargoes over 
860,000 tons deadweight and 153,600 tons measurement ; while 
there came from British Colonies 399 ships of nearly 381,000 tons, 
carrying cargoes of 236,000 tons deadweight and 44,000 tons 
measurement. Of the 2533 B-itish ships entered outwards there 
proceeded to Great Britain 732 ships of 2,529,000 tons, carrying 
cargoes of 1,635,000 tons deadweight and 509,000 tons measure- 
ment ; while there sailed for British Colonies 648 ships of nearly 
400,000 tons, carrying cargoes of 259,000 tons deadweight and 
76,500 tons measurement. 

It will be seen, therefore, that the British ships entered inwards 
carried more than 54 per cent. of the total deadweight cargoes 
and 144 per cent. of the measurement goods, while foreign ships 
carried about 37 per cent, of the deadweight and rather more 
than 2 per cent. of the measurement goods. British ships entered 
outwards carried more than 56 per cent. of the total deadweight, 
and more than 46 per cent. of the measurement ; whereas foreign 
ships carried only about 30 per cent. of the deadweight, and not 
quite 35 per cent, of the measurement. 

The trade from and to ports in the British Empire amounted to 
45 per cent. of the grand total deadweight freight ; and ships 
carrying the British flag—excluding Canadian vessels—carried 
about 56 per cent. of the grand total deadweight, and nearly 30 
per cent. of the measurement goods. Including Canadian vessels, 
the British Empire can claim possession of 674 per cent. of the 
total deadweight trade, and 825 per cent. of the measurement 
goods. The average tonnage per ship for the British was about 
1700 tons; for the Canadian vessels less than 300 tons ; for the 
foreign ships a little more than 900 tons. 

It may be interesting to add a few figures showing the magni- 
tude of the coasting trade of the Dominion. In 1908 there arrived 
and departed 104,527 steamers aggregating nearly 42,857,000 tons, 
and 50,710 sailing ships aggregating 7,673,000 tons, The sailing 
ships included nearly 50,200 small schooners, sloops, barges, canal 
boats, &c., averaging about 150 tons each. The grand totals for 
the coasting trade were 155,237 ships of 50,530,000 tons, and of 
these 151,873 ships of 47,356,000 tons were classed as British in 
the official returns, It will be obvious that great importance must 
attach to every detail of the business involved in carrying on a 
shipping traae of the magnitude indicated by the foregoing figures, 
and still more is this the case in regard to the immensely greater 
transactions of British shipping considered as a whole. No pains 
must be spared in promoting economy or improving procedure, 
and even minute savings on particular items must be secured, 
since their aggregate effect may be of vast amount. 

Since the introduction of iron for the structures of ships and of 
steam as the propelling power marvellous economies have been 
effected in the cost of over-sea transport. The chief causes con- 
tributing to this result have been (1) improvements in steam 
machinery, leading to great reductions in coal consumption, (2) 
considerable enlargement in the dimensions of ships, and (3) the 
supersession of iron by steel for structures and machinery. It 
is unnecessary, and would be impossible on this occasion, to deal 
in any detail with these matters, which have been illustrated 
repeatedly by many writers, including the speaker. On the other 
hand, it would be improper to leave altogether without illustration 
tke remarkably low cost of sea transport under existing conditions, 
since it has great influence on the commerce of the British Empire 
and of the world. 

Rates of freight, of course, vary greatly as the conditions of 
trade and the stress of competition change. At the present time 
thess conditions remain unfavourab’e, although it may be hoped 
that there are signs of improvement, after long and severe 
depression. It will be preferable, therefore, to give facts for more 
normal circumstances, such as prevailed five or six years ago. 
Coal was then carried from the Tyne to London (315 miles) for 
3s. 3d. a ton; to Genoa (2388 miles) for 5s. a ton; to Bombay 
(6358 miles) for 8s, 6d. a ton, including Suez Canal dues, The 
corresponding rates of freight were .111, .025, and .016 of a penny 
per ton-mile. 

Grain was brought across the Atlantic for 9d. per quarter in 
large cargo steamers, whereas in former times, when it was carried 
in small vessels the charge was 9s. 6d. Goods were carried 
6400 miles eastward via the Suez Canal in tramp steamers at an 
inclusive charge of 25s. to 30s. a ton, the freight rate averaging 
about .05 of a penny per ton-mile. It was estimated at that time 
that the average railway rate per ton-mile in Great Britain for 
cost of transport and delivery of goods was about thirty times as 
great; but the moderate distances travelled, local and national 





taxation, high terminal charges, and the immense outlay involved 
in the construction, equipment, and maintenance of railways 
account for much of the great difference in costof transport. The 
ocean furnishes a free highway for the commerce of the world. 
Economy of fuel consumption has played a great part in the 
redoction of working expenses in steamships. Fifty years ago 
from 4]b. to 5lb. of coal per indicated horse-power represented 
good practice in marine engineering for screw steamships. At 
present, with quadruple-expansion engines high steam pressures, 
and more efficient reciprocating engines, from 1} lb. to 14 lb. is 
common practice, and better results are claimed in some cases. 
A cargo steamer of the cramp type, carrying 6500 tons deadweight, 
can cover about 265 knots in twenty-four hours in fair weather for 
a coal consumption of 27 tons per day, representing an expenditure 
on fuel of £20 to £25. A larger vessel carrying about 12,000 tons 
deadweight, driven by engines of similar type, would consume 
about 45 tons in covering the same distance at the same speed. 
This increased economy in fuel per ton-mile is the result of an 
increase in dimensions from 365ft. length, 47ft. breadth, and 24}ft. 
draught of water to a length of 470ft., a breadth of 56ft., and a 
draught of 27}ft. The first cost of cargo steamers is small in 
relation to their carrying capacity and possible earnings; varying, 
of course, with the current demand for new stearships. In the 
present depressed condition of shipping, about £5 10s. per ton 
deadweight is named as a current rate; in busy times the price 
may be 40 to 45 per cent. higher ; even then it is small in propor- 
tion to earning power. - Working expenses are kept down also by 
the use of efficient app'iances for rapidly shipping or discharging 
cargoes, and so shortening the stay of ships in port. As an 


; example a case may be mentioned when a ship of 12,00) tons 


deadweight and 800,000 cubic feet measurement capacity had her 
full cargo discharged at an average rate of 300 tons an hour. a 
fresh cargo put on boad at the rate of 250 tons an hour, and 1600 
tons of coal shipped between 7 a.m. on Monday and noon on the 
following Friday—that is, in 101 hours. In another case a cargo 
weighing 11,000 tons was discharged in 66 hours. ‘‘ Quick 
dispatch ” in dealing with cargo is now universally recognised as 
essential, and it has been asserted that a saving of one day in dis- 
charging or loading a tramp steamer when she finds full employ- 
ment may involve an expense equal to 1 per cent. on her first cost. 

The “intermediate” type of steamer—in which large carrying 
capacity is combined with provision for a considerable number 
of passengers and moderate speed—is of ks recent 
date, but it has been deve'oped rapidly and is subject to 
the universal laws to which all classes of shipping conform. In- 
crease of s‘zo is adopted in order to favour economy in working 
and greater earning power, while increase in speed is made in 
some cases, Vessels like the Adriatic or Baltic of the White 
Star Line, the Carmania and Caronia of the Cunard Line, 
and the George Washington of the Hamburg-American Line illus- 
trate this statement, wh:le its latest and greatest examples are 
found in the two steamers now building for the White Star Line 
by Messrs. Harland and Wolff, which are said to be of 45,000 tons, 
to be intended to steam 20 to 21 knots, to provide accommodation 
for a great number of psssengers, and to have large capacity for 
cargoes. In mail and passenger steamers of the highest speed in- 
crease in dimensions is devoted chiefly to provision for more power- 
ful propeliing apparatus, and for a corresp ndingly large quanti y 
of fuel, and the cargo-carrying capacity is relatively small, but the 
law of increase in size and cost is obeyed, and will be followed up 
to the limit which may be fixed by the vast outlay necessary in 
order to provide suitable harbours and dock accommodation with 
an adequate depth of water, or by commercial considerations, and 
the possibility of securing a suitable return on the — capital 
expenditure. Growth in dimensions of ships will not deter- 
mined by the naval architect and marine engineer finding it 
impossible to go further, for there are even now in view possi- 
bilities of further progress if the shipowner so desires. Inven- 
tion and improvement have not reached their ultimate limits. 

The wonderful progress made during the last seventy years is 
well illustrated by the history of shipping trading between Canada 
and Great Britain, and it may be of interest to recall a few of the 
principal facts. For a long period trade and communications 
were carried on by wood-built sailing ships, many of the finest 
being Canadian built ; but at a very early period Canadians had 
under consideration the use of steamships. One of the first 
steamers to cross the Atlantic was the Royal William paddle 
steamer, built near Quebec in 1831. She was 160ft. long, 44ft. 
broad, of 363 tons burden, sailed from Quebec on August 5th, 
1833, and reached Gravesend on September 16th, a passage of 
more than forty days. in the course of which sail-power was largely 
used. Cabot, in 1497, crossed in the good ship Matthew, of 200 
tons burden, which was probably from 90ft. to 100ft. in length ; so 
that three centuries of progress had not made very great changes 
in size of ships employed. Wood was still the material of con- 
struction, and sails were still used as a motive power, although 
the steam engine was installed. In 1839 it was a Canadian, 
Samuel Cunard, who secured—in association with two British 
shipowners, Burns and McIver—the contract for a monthly Trans- 
atlantic service from Liverpool to Halifax and Boston. The four 
steamers built were wood hulled, driven by paddle wheels, had 
good sail-power, and were of the following dimensions :—207ft. 
long, 343ft. broad, 1150 tons burden, and about eight knots speed. 
A rapid passage to Boston then occupied about fourteen days. 

Another Canadian enterprise, the Allan Line, started about 56 
years ago. The first steamer built for the company was 
appropriately named the Canadian. At the time of her construc- 
tion she ranked among the most important mercantile steamers in 
existence, and was quite up to date. Her dimensions were :— 
Lengtb, 278ft.; breadth, 34ft.; burden, 1873 tons. She had 
inverted direct-acting engines, driving a screw propeller, and a 
full sail eqaipment 

The Transatlantic service to New York, as was natural, rapidly 
surpassed that to Canadian ports, but the latter has been continu- 
coe improved, and its development has been marked by many 
potable events. For example, the Allan Line was amongst the first 
to use steel instead of iron for bulls, and in their two largest 
steamers now in service, dating from 1903, they were the first to 
adopt steam turbines for ocean-going ships, although their lead of 
the Cunard Company was not long. The Virginian and Victorian 
are 520ft. long, 60ft. broad, of 10,750 tons, and their maximum 
speed is 18 knots. The Canadian Pacific Railway authorities 
added shipowning to their great land enterprises at an early period 
in their career by building for the Pacific service in 1891 three 
important steamers, each 456ft.long, 51ft. broad, of 5950 tons, and 
17 knots speed. These vessels continue on service, and have done 
splendid work asa livk in the ‘‘all-red” route. Since this step 
was taken the Canadian Pacific Railway has become possessed of 
a large fleet of Atlantic steamships, and quite recently has placed 
on the service from Liverpool to Quebec passenger steamships 
nearly 550ft. in length, 66ft, in breadth, of 14,200 tons, with a 
maximum speed of 20 knots. 

The latest addition to the Canadian service has been made by 
the White Star Line in the form of two steamers, the Laurentic 
and Megantic, of 15,000 tons, 550ft. long, about 67ft. broad, and 
17 knots speed. In the Laurentic an interesting experiment has 
been made, Messrs. Harland and Wolff having introduced a com- 
bination of reciprocating engines and a low-pressure turbine. This 
system was patented as long ago as 1894 by Mr. Charles Parsons, 
to whom the invention of the modern steam turbine and its appli- 
cation to marine propulsion are due. Mr. Parsons foresaw that 
while the turbine system would prove superior to reciprocating 
engines in ships of high speed, and with a high rate of revolution, 
there would be a possibility of getting better results by combining 
reciprocating engines with low-pressure turbines in ships of com- 
paratively slow speed, where a !ow rate of revolution for the 
screw propellers was necessary to efficient propulsion. His main 
object, as set forth fifteen years ago, was ‘‘to increase the 
power obtainable by the expansion of the steam beyond the limits 
possible with reciprocating engines, and subsequent investigations 





led Mr. Parsons to the conclusion that it would be possible to 
secure an economy of 15 to 20 per cent. by using the combination 
system as compared with that obtainable with efficient types of 
reciprocating engines. Many alternative arrangements have been 
designed for combining reciprocating engines with low-pressure 
turbines ; that now under trial associates twin-screw reciprocating 
engines, in which the expansion of the steam is carried down to a 
pressure of 91b. to 10 1b. per square inch when working at a maxi- 
mum power, and then completed to the condenser pressure in a 
turbine. Triple screws are employed, the central screw—driven 
by the turbine—running at a higher rate of revolution than the 
side screws, which are driven by the reciprocating engines. ‘The 
Laurentic has been but a short time on service, rm few particulars 
are available of her performances as compared with those of her 
sister ship, fitted with reciprocating engines. It has, however, 
been reported tbat the results have proved so satisfactory that the 
combination system will probably be adopted in the two large 
White Star steamers of 45,000 tons now building at Belfast. This 
favourable view is fully confirmed ~ 4 the performances of the 
Otaki, built by Messrs. Denny, of Dumbarton, for the New 
Zealand Shipping Company, and completed last year. That firm, 
as is well known, have taken a leading part in the application of 
the Parsons type of steam turbine to the propulsion of mercantile 
and passenger steamers, and they possess exceptional experience 
as well as special facilities for the analysis of the results of 
trials of steamships, having been the first private firm to 
establish an expersmental tank for testing models of ships 
and propellers on the model of that designed by Mr. W. 
Froude and adopted by the Admiralty. Mesers. Denny have 

enerously placed at the disposal of their fellow - ship- 
Cabdee the principal results obtained on the official trials 
and earliest voyages of the Otaki, and have compared them with 
similar results obtained in sister ships fitted with reciprocating 
engines.* The Otaki is the first completed ship fitted with the 
combination system and subjected to trial on service, and as the 
successful application of that system to cargo steamers and 
steamers of the intermediate type wou'd result in a considerable 
economy in the cost of oversea transport, it may be of interest to 
give some details of her recorded performance. She is 465ft. 
long, about 60ft. broad, and of 7420 tons (gross). Her deadweight 
capability is about 9900 tons on a draught of 27ft. 6in., and the 
corresponding displacement (total weight) is 16,500. The vessel 
was designed for a continuous sea speed of 12 knots when fully 
laden, and the contract provided for a trial speed of 14 knots with 
5000 tons of deadweight on board. The trials were accordingly 
made at a displacement of about 11,700 tons. Her installation of 
bo:lers is identical with that of her sister ship, the reciprocating- 
engined twin-screw steamer Orari, which is 4ft. 6in. shorter than 
the Otaki, but generally of the same form. On the measured 
mile the Otaki obtained a speed of 15 knots, while the Orari 
reached 14.6 knots. In order to drive the Orar: at 15 knots about 
12 per cent. more horse-power would have been required, and this 
is a practical measure of the superiority of the combination system 
over the reciprocating twin-screw arrangement in the Orari. The 
total water consumption per hour of the Otaki at 15 knots was 
6 per cent. less than that of the Orari at 14.6 knots. If the Otaki 
also ran at 14.6 knots, the water consumption would have been 
17 per cent. less than that of the Orari at the same speed. On 
the voyage from Liverpool to New Zealand the Otaki averaged 
about 11 knots, which would have required on the measured mile 
only about 40 per cent. of the power developed when running 
14.6 knots. ith the ship laden more deeply, the average 
development of power on the voyage was about one-half the maxi- 
mum developed on the measured mile, and this was disadvan- 
tageous to economy in the combination. Even in these unfavour- 
able conditions, the Otaki realised an economy in coal consumption 
of 8 per cent. on the voyage from Liverpool to New Zealand and 
back, as compared with her reciprocating-engined sister ship. This 
represents a saving of about 500 tons of coal. Ordinarily, the ship 
would leave England with sufficient coal on board for the outward 
passage, so that 250 tons less coal need be carried, and a corre- 
sponding addition could be made to cargo and freight-earning. 
Probably, as experience is gained, the actual economy will prove 
greater than that realised on the maiden voyage ; but, even as 
matters stand, there is a substantial gain, and a prospect of the 
extended application of the steam turbine to vessels of moderate 
and low speed. In view of results already obtained, the New 
Zealand Shipping Company have decided to apply the combination 
system to another vessel just ordered from Messrs. Denny. 

In designing turbine machinery for vessels of moderate or low 
speed there must necessarily be conflicting claims. For maximum 
efficiency in steam turbines a high rate of revolution is necessary, 
whereas at moderate or low speeds it is antagonistic to propeller 
efficiency to run at this high rate of revolution. Engineers 
are at present much occupied with the study of arrangements 
by means of which these conflicting claims may be harmonised 
and greater total efficiency of propulsion obtained. Having regard 
to the enormous capital invested in cargo steamers of moderate 
speed, and the importance attaching te their economic work- 
ing as influencing the cost of oversea transport, it will be 
obvious that it is most desirable to find an arrangement in which 
the high speed of the rotor may be reduced by means of some form 
of gearing or its equivalent, so as to enable the screw shaft and 
its propeller to be run at a speed which will secure maximum 
propeller efficiency. Many proposals have been made, including 
mechanical gearing and hydraulic or electric apparatus for trans- 
forming the rate of motion, Some of these are actually under- 
going experimental trials, and are said to have given very 
promising results. One of the most important trials is that under- 
taken by the Parsons Marine Steam Turbine Company, which 
has purchased a typical tramp steamer, and is carrying out on 
her a series of trials in order first to ascertain accurately what 
are the actual conditions of steam and coal consumption with 
the present reciprocating engines, and then to ascertain the 
corresponding facts when those engines have been removed and 
a steam turbine with its associated gearing has been fitted. It is 
interesting to note in passing that in the earliest days of screw 
propulsion with slow-running engines it was found necessary to 
adopt gearing in order to increase the rate of revolution of the 
propellers, whereas at present interest is centred in the converse 
operation. Furthermore, if any system of gearing-down proves 
successful it may be anticipated that its application will be 
extended to swift turbine-driven steamships, since it would enable 
good propulsive efficiency to be secured in association with 
rapidly running turbines of smaller size and less weight than 
have been employed hitherto. 


THE MARINE STEAM TURBINE. 


The rapid development of the marine steam turbine during the 
last seven years constitutes one of the romances of engineering, 
and the magnitude of the work done and the revolution initiated 
by Mr. Charles Parsons will be more justly appreciated hereafter 
than it can be at present. In some quarters there is a tendency 
to deal critically with details and to disregard broader views of 
the situation as it stands to-day. In May, 1909, there were 273 
vessels built and under construction in which steam turbines of the 
Parsons type are employed, the total horse-power being more than 
three and a-half millions. In the Royal Navy every new warship, 
from the torpedo boat up to the largest battleships and armoured 
cruisers, is titted with turbine engines, and the performances of 
vessels which have been tested on service have been completely 
satisfactory, in many instances surpassing all records for powers 
developed and speeds attained. In the war fleets of the world this 
example is being imitated, although in some cases it was at first 
criticised or condemned. In the mercantile marine as a whole, 
while the new system has not made equal advance, many notable 





*See a paper by Engineer Commander Wisnom, R.N., in the ‘“ Pro 
—_ s” of the institution of Engineers and Shipbuilders in Scotiand 
for . 
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examples can be found of what can be accomplished by its adop- 


Twenty years ago, when the movement began, which has been 





tion. Itis now admitted that steam turbines enable higher speeds | followed by an unprecedented series of shipbuilding pro- 
to be attained in vessels of given dimensions. and in st s built | g great additions to the personnel of the Royal Navy, 
for cross-channel and special services, where high speed is essential | and large expenditure on improvements of existing naval bases 


and coal consumption relatively unimportant, turbines have already 
ousted reciprocating engines. For oversea service and long 
voyages an impression has existed that the coal consumption of 
turbine-engined ships would considerably exceed that of ships 
driven by triple or quadruple-expansion reciprocating engines. 
Critics have dwelt on the reticence in regard to actual rates of coal 
con:umption practised by owners of turbine steamships. Naturally, 
there are other reasons for reticence than those which would arise 
if the coal consumption were excessive, but pioneers in the use of 
turbine machinery may reasonably claim the right of non- 
publication of results of trials in the making of which they have 
incurred large expenditure and taken considerable risks if the 
think that silence is beneficial to their busi interests. Even if 
it were true that in the earliest applications of the new system 
economic results had not been obtained equal to those realised in 
reciprocating engines, which have been gradually improved during 
half a century, that circumstance should not be regarded as a bar 
to acceptance of a type of engine that admitted]y possesses very 
great advantages in other ways, but should be regarded as an 
incentive to improvements that would secure greater economy of 
coal. The evidence available, however, does not confirm the 
adverse view, and those familiar with the facts do not admit its 
truth. One example may be cited as it affects the Canadian 
service. In June, 1907, it was authoritatively stated that in the 
Allan liner Virginian the reports which had been circulated 
respecting the excessive coal consumption were unfounded, that 
the vessel was making passages at speeds of 174 to 17? knots, as 
against the 17 knots estimated, and the rate of coal consumption 
was really about 1.4 lb. per indicated horse-power which would 
have been required to attain this speed if the vessel had been 
fitted with reciprocating engines. This result compares well with 
the consumption in ordinary passenger steamers running at high 
speeds in proportion to their dimensions, although in large cargo 
steamers and vessels of the intermediate type, working under 
much easier conditions and at very low speeds in proportion to 
dimensions, lower rates of consumption may be obained. With 
these latter vessels the fair comparison is the combination system 
and not the pure turbine type which is adapted for high speeds. 

The crowning triumph of the marine steam turbine up to the 
present time is to be found in the great Cunard steamsbips 
Lusitania and Mauretania. The passages made this year by the 
latter ship since she was refitted have been marvellously regular, 
and the 25 knots average across the Atlantic, which was the 
maximum contemplated in the agreement between the Govern- 
ment and the Cunard Company, has been continuously exceeded. 
As one intimately concerned with the design of the Mauretania, 
who has had large experience in ship desigu, has made a life-long 
study of the laws of steamship performance, and had the honour 
of serving on the committee which recommended the employment 
of turbines in these great ships, the writer ventures to assert that 
equal results could not possibly have been obtained with recipro- 
cating engines in vessels of the same form and dimensions. Con- 
trary opinions have been expressed, but they have been either 
based upon incorrect data or have omitted consideration of the 
fact that in vessels of such great engine power it was necessary to 
bave time to perfect the organisation of the staff in order to secure 
uniform conditions of stoking and steam production, and to bring 
the‘‘ human element” into a condition which would ensure the 
highest degree of efficiency in working the propelling apparatus. 
This necessity for time and training has been illustrated again and 
again in the case of new types of Transatlantic steamers, including 
some which held the record for speed prior to the appearance of 
the Cunarders. In the Lusitaniaand Mauretania the engine power 
is fully 60 per cent. greater than that of their swiftest prede- 
cessors, yet no similar allowance appears to have been thought 
necessary by some critics, who assumed that performances on the 
earlier voyages represented the mazimum capabilities of the 
vessels. Subsequent events have shown this view to be fallacious, 
and have justified the recommendation of the Turbine Committee 
and the action of the Cunard directors. Allegations made in 
regard to excessive coal consumption have also been disproved by 
experience, and in this respect the anticipations of the Committee 
and uf Mr. Parsons have been fully realised. 

The marvellous regularity maintained by the Mauretania on a 
long sequence of consecutive Transatlantic passages—made under 
varying and, in many cases, very adverse conditions of wind, 
weather, and sea—illustrates once more, and on an unprecedented 
scale, the influence which large dimensions have upon the power 
of maintaining speed atsea. Starting from the eastward passage, 
beginning on February 3rd last, and taking twelve passages 
(westward and eastward) which followed, the average speed for 
the thirteen passages, approaching 40,000 sea miles in length, has 
been 253 knots; the lowest average speed in the series has been 
25.2 knots, the highest average speed 25.88 knots. Many of the 
winter passages in this series were made in winter weather against 
strong winds and high seas, which would have considerably 
reduced the speed of her predecessors, but had small influence on 
“oa Mauretania. In many instances delays have been caused 

y fogs. 

On seven consecutive passages made since the beginning of last 
May the average speed of the Mauretania in covering about 20,000 
sea miles has been 25.68 knots, the minimum speed for the passage 
having been 25.62 knots and the maximum 25.88 knots. On her 
contract trials the Mauretania maintained an average speed of 
26.04 knots for a distance somewhat exceeding 1200 knots, the 
steaming time being rather less than forty-eight hours. On the 
passage, when she averaged 25.88 knots, she ran 1215 knots from 
noon on June 17th to noon on June 19th (about forty-six hours), 
at an average speed of 26.23 knots, and by noon on the 20th had 
covered 1817 knots at an average speed of 26.18 knots for sixty- 
nine hours, The ship has, therefore, surpassed on service her 
performance on the contract trial. 

In view of the foregoing facts and of others of a similar nature, 
it is reasonable to assume that as experience is enlarged and 
information is accumulated in regard to forms of propellers likely 
to prove most efficient in association with quick-running turbines, 
sensibly improved performances will be obtained. At present, in 
comparisons made between the efficiency of reciprocating-engined 
ships and turbine-engined ships, the former have the great 
advantage attaching to long use and extended experiment ; but 
this is not a permanent advantage, and it may be expected that 
good as the position is to which the marine steam turbine has 
attained in the brief period it has been in practical use, that 
position will be gradualiy improved. Whether or not other forms 
of propelling apparatus in their turn will surpass the steam tur- 
bine it would be unwise to predict. Internal combustion engines 
are regarded in some quarters as dangerous and probably success- 
ful rivals to steam turbines in the near future. Within certain 
limits of size, internal combustion engines no doubt answer 
admirably, but as dimensions and individual power of the engines 
are increased, the difficulties to be overcome also rapidly increase, 
and the fact is fully recognised by thore having the best knowledge 
of those types of prime movers. On the whole, therefore, it seems 
probable that the turbine will not soon be displaced, whatever may 
happen eventually. 





AN IMPERIAL Navy, 


Three centuries agoa great English seaman and coloniser wrote 
these words :— 
‘* Whomsoever commands the sea commands the trade ; 
Whomsoever commands the trade of the world commands 
the riches of the world, and, consequently, the world 


itself. 
In these words Sir Walter Raleigh clearly expressed the doctrine 
of ‘‘sea power,” which in recent times has been emphasised by 
Admiral Mahan, of the United States navy, and fr writers, 





and the creation of others at important strategical points, the 
same truth was exp in a report made by three dis- 
tinguished admirals, one of whom, Admiral of the Fleet Sir 
Frederick Richards, subsequently became First Naval Lord of 
the Admiralty, and did much to give effect to the policy he 
had joined in recommending. One passage in this report may be 
quoted :—‘‘ No other nation has any such interest in the mainten- 
ance of an undoubted superiority at sea as has England, whose sea- 
board isher frontier.” ‘‘ England ranks amongst the great Powers 
of the world by virtue of the naval position she has acquired in the 
past, and which has never been seriously challenged since the close 
of the last great war. The defeat of her Navy means to her the 
loss of India and her Colonies, and of her place amongst the 
nations.” 

The ‘‘ maintenance of an undoubted superiority at sea” in exist- 
ing circumstances, and in face of prem a competition, is no easy 
task, and it is good to know that the dominions beyond the seas 
are ready to take a share of the heavy burden of empire. In what 
way effect can best be given to this fundamental idea it is not 
easy to decide. Itis necessarily a matter in which the views of all 
concerned must be considered, and a policy determined on which 
shall command hearty support from all portions of the Empire. It 
may be presumed that the arrangement of such a policy has been 
the chief object of this year’s Defence Conference. The decision 
which may be reached, and the action taken, must exercise 
momentous influence upon the destiny of the Empire. Universal 
approval has been given to the arrangement for that Conference, 
and this is a happy augury of its ultimate success in framing a 
satisfactory scheme for the construction and maintenance of an 
Imperial Navy. Many valuable suggestions have been made by 
British and colonial authorities as to the great lines on which such 
a scheme should be drawn, but this is not the place to enter upon 
a discussion of the subject. It may be permitted, however, as a 
sequence to the preceding remarks on oversea transport, to 
remark that the protection of trade routes between the Mother 
Country and the dominions beyond the seas constitutes an essen- 
tial duty, in the performance of which duty, especially in portions 
of trade routes adjacent to the Colonies, naval forces maintained 
by the Colonies may render valuable service. Such a policy in no 
way infringes the fundamental condition that supremacy at sea 
ultimately depends upon battle fleets, while it recognises the fact, 
which past struggles have demonstrated, that behind and beyond 
the work of battle tleets lies the need for adequate protection of 
commerce and communications. Moreover, it leaves colonial 
Governments unfettered in making arrangements for the execution 
of that portion of the general scheme of defence which they may 
undertake, and there can be no inconvenience or loss from such 
independent action, provided the scheme of Imperial defence has 
been considered as a whole, and an understanding reached in 
regard to the distribution of the work. At present the Mother 
Country alone possesses experience and means of manvfacturing 
warships and armaments, so that gradual developments, requiring 
time and experience, will be necessary before the Colonies can 
become self-supporting in these respects, should they desire to do 
so. On the side of personne/ and its training also the Royal Navy 
must be the great school for all parts of the Empire. Finally, the 
full utilisation of Imperial defensive forces demands the existence 
of a complete understanding and the pre-arrangement of a common 
plan of campaign. In order to meet this essential condition there 
must be an Imperial staff. 

The burden of naval defence has. hitherto been borne almost 
entirely by the Mother Country. What the weight has beea is 
hardly realised until the figures for expenditure are examined. As 
indications of what is involved in creatiog and maintaining a 
modern navy of the first class, it may be mentioned that in the ten 
financial years of the present century (including the current year, 
1909-10) the total expenditure on the Royal Navy amounts to 328 
millions sterling. From 1885 to 1902, during the period the writer 
occupied the position of Director of Naval Construction and 
Assistant Controller of the Navy, the total outlay on the 245 ships, 
for the designs of whicb he was responsible, amounted to about 1U0 
millions sterling. The stress of foreign competition, and the growth 
in dimensions and cost of warships, is leading to still greater ex- 
penditure on the Navy, and it is good to know that Canada, 
Australia, New Zealand, and South Africa are ready and willing 
to bear their share of the inevitable burden. 

All branches of engineering have been, and will be, drawn upon 
freely in the execution of this great task. Mining and metallurgy 
assist by the production of materials of construction ; mechanical 
and electrical engineers contribute machines and appliances 
required in shipyards and engine factories, as well as guns, gun- 
mountings, and mechanical apparatus of all kinds required in 
modern warships in order to supplement and economise manual 
power; marine engineers design and construct the propelling 
apparatus, and constantly endeavour to reduce the proportion of 
weight and space to power developed ; naval architects design and 
build the ships ; constructional engineers are occupied in the 
provision of docks, harbours, and bases adapted to the require- 
ments of the tleet ; and other branches of engineering play import- 
aot, if less prominent parts. The progress of invention and 
discovery is increasing, rapid changes occur unceasingly, the out- 
lay is enormous, the task is never ending, bat its performance is 
essential to the continued well-being of the Empire, and it must 
and will be performed. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


A LECTURE was recently delivered by Mr. Henry Temple before 
the South Australian Chamber of Manufactures at Adelaide on 
“The National and Economic Phases of Iron and Steel in 
Australia.” In the course of his address he pointed out that so 
far there bad been nothing but failures. Some time ago Dr. John 
Storer, the well-known metallurgist, with other experts, visited 
Lithgow, New South Wales, to investigate the situation of the 
industry at that centre, and came to the conclusion that there was 
no hope of the industry becoming a lucrative undertaking, the 
principal disadvantages being stated as follows :— 

(1) The ore was too high in percentage of gangue ; 

(2) That it contained too much combined and free moisture ; 

(3) It was in the wrong geographical position, and too far 
away from a suitable fuel ; 

(4) The local fuel was low in calorific value and high in 
percentage of ash ; and 

(5) The ore, when converted, contained too high a per- 
centage of phosphorus and sulphur. 

Even with a bonus of 12s. per ton, there was no possibility of the 
industry ever becoming remunerative at Lithgow. In the general 
coatroversy that has taken place over this lecture the Minister for 
Works (New South Wales) has had the subject under considera- 
tion, and, in emphatically refuting the opinions expressed by 
Mr. Temple, has furnished the following particulars :— 

(1 and 2) In determining on a tield from which to obtain 
ore for treatment, two important factors have to be con- 
sidered—viz., what the net product of metallic iron per ton of 
ore smelted will be, and whether the nature of the gangue 
is such as to permit of its being readily and economically 
treated in the blast furnace, The character of Australasian 
ores was very closely investigated by P. C. Gilchrist and 
E. Riley, and their reports were published in the ‘ Pro- 
ceedings ” of the Iron and Steel Institute for 1886. 

In an action brought before the High Court of the Common- 
wealth of Australia, it has been docided that the Excise Tariff 





Act, or ‘‘ New Protection,” as it is generally known by, is uli;a, 
oures. 

The cases in question were the appeals in The Commonwealth 
v. Barger and The Commonwealth v. M’Kay. Defendants had 
sought from the President of the Court of Conciliation and Arbj- 
tration exemption from payment of Excise duty under the Excise 
Act, 1906, on certain classes of agricultural machinery. One of 
the conditions under which it is provided that exemption may be 
granted is that the manufacturer must pay a fair and reasonable 
rate of wage. It was decided by the lower Court that the wages 
paid by defendants to certain classes of their employés were not 
fair and reasonable, and certificates of exemption were refused. 








CATALOGUES. 


Dick, Kerr AND Co., Limited, Abchurch-yard, Cannon-street, 
E.C.—An excellent catalogue describing crane motors and con- 
trollers has reached us, 

BaYLiss, JONES AND BaYLiss, Limited, Wolverhampton.—-Some 
literature has reached us from this company which deals with 
‘* Helicoid ” lock nuts. A full description of this lock nut is given, 
Also illustrations and prices for various sizes, 

James C, Kay anp Co., Limited, Phoenix Foundry, Bury, 
Lancashire.—This is an illustrated catalogue of friction clutches, 
wheels, belt and rope pulleys, fly-wheels, &c. Prices and other 
particulars of interest to buyers are included. 

THE HARKER PATENT FIRE EXTINGUISHER AND FUMIGAYUR 
Company, Limited. London Manager: James A. Smith, 47, 
Leadenhall-street, London, E.C.—We have received a pamphlet 
having reference to the Harker patented fire extinguisher and 
fumigator. 

C. WINN AND Co., St. Thomas-street Works, Granville-strect, 
Birmingham.— Lists Nos. D 55 and D 56 have reached us. The 
former has reference to gun-metal steam stop valves, whilst 
List D 56 deals with Winn’s ‘‘G.W.” automatic force-feed lubri- 
cator for all classes of steam engines, gas engines, oil engines and 
pumps. Both lists give prices, dimensions, and other particulars 
of interest to buyers. 

THE BIRMINGHAM SMALL ARMS CompaNy, Limited, Sparkbrook, 
Birmingham.—This is a catalogue of engineers’ small tools, such 
as twist drills, cutters, reamers, &c. Although a small cata- 
logue, it contains much which is useful to those responsible for 
the purchase of small tools. The tables of code words, prices, and 
dimensions, together with the index, enable the user quickly to 
arrive at any specific information. 

CAMPBELLS AND HunteR, Limited, Dolphin Foundry, Saynor- 
road, Leeds.—This is a circular illustrating and describing a hori- 
zontal drilling, tapping, and staying machine for marine boilers. 
The machines are made in various sizes, the largest being capable 
of dealing with boilers up to 2Uft. in diameter. They are for drill- 
ing and tapping the stay holes in boiler backs through both shell 
and combustion chamber plates and screwing the stays into posi- 
tion, also for tapping the stay tube holes through both plates at 
once and screwing the tubes into position. 

W. A. SreveNs, Limited, Victoria Works, St. Peter-street, 
Maidstone.—We have received a new catalogue dealing with the 
‘* Hallford-Stevens” petrol-electric and electric omnibuses and 
commercial vehicles. We have also received a reprint from E/ec- 
trical Engineering describing a system of battery charging by which 
the batteries of electric omnibuses can be charged from the electric 
mains with a small loss of efficiency. It also deals with Stevens’ 
system of regenerative boosters for automatically maintaining 
constant voltage at the ends of three-wire feeders of varying 
lengths, 

SIEMENS Brotuers, Caxton House, Westminster, S.W.—A copy 
of this company’s new pamphlet, R. 8S. 7, which has reference 
to the Siemens battery signal machine, has reached us. ‘This 
machine has been introduced to overcome the difficulties attending 
working signals by mechanical means, where such signals are at a 
great distance from the levers working them, and also for operat- 
ing signals automatically by track circuit or other means. A 
special feature of the machine is that only a small primary battery 
is used to lower the heaviest signal to the clear position. The 
pamphlet fully describes the system, and there are some good 
illustrations. 

THE Union ELectric CoMPANY, Park-street, Southwark, 5.E.— 
We have received from this company list No. 6020, section 4, which 
is devoted to Fortiter direct-current motor-starting switches. It 
gives a general description of the Fortiter system and deals with 
starters with no volt and overload releases and air-cooled resist- 
ances, starters with no-volt release and overload release and oil- 
cooled resistances, starters combined with field regulating switches, 
starters fitted with reversing switches, Foolproof starters with 
independent levers, slow-motion starters, starters for remote 
control and various other types. Tables of prices, dimensions, 
and weights are given. 

THE ALBANY ENGINEERING COMPANY, Ossory-road, Old Kent- 
road, London, S.E,—Some price lists, bound together in a neat 
cover, have been sent to us, ‘They have reference to the 
‘‘ Albany” water-sealed rotary pump, the company’s improved 
pattern electrically-driven pump, rotary pumps for marine work, 
breweries, fire engines, generating stations, ammonia solution, 
chemical works, hot liquor, &c. Another list deals with the 
“Albany” latest pump for golf greens, general garden, and 
irrigation purposes, &c., whilst others describe and illustrate the 
‘* Albany” high-lift centrifugal pump, the ‘‘ Albany” motor car 
circulating pump, and “‘ Blizzard” propellers for exhausting and 
ventilating. 

SIEMENS BrotrHers’ DyNAMO Works, Limited, Caxton House, 
Westminster, S.W.—This is an excellent pamphlet dealing 
with mine and surface electric locomotives. All classes of 
electric locomotives are considered, including those supplied with 
continuous current from an overhead line or accumulators and 
those supplied with three-phase or single-phase current from an 
ponte line. The first part deals with mine locomotives, whilst 
the second part has reference to goods and mineral railways, and 
particulars are given of locomotives for outputs up to 640 horse- 
power and for three-phase current or continuous current up to a 
pressure of 2000 volts. Illustrations and data of locomotives sup- 
plied to and under construction for the Consett Iron Company, 
Limited, are given. Locomotives are dealt with suitable for 
speeds up to 130 miles per hour for branch and main lines, for con- 
tinuous current supplied by accumulators or from an overhead 
line, or with single-phase or three-phase current from an overhead 
line, 

NEGRETTI AND ZaMBRA, 38, Holborn Viaduct, E.C.--A quantity 
of literature has been sent to us by this firm. ‘There are lists 
having reference to nautical instruments of all kinds, microscopes, 
microscopical apparatus and stereoscopes, prism binoculars, elec- 
trical recording anemometers, self-recording rain gauges, electrical 
recording rain gauges, the Bourdon-Rabut patented stress indica- 
tor, and E. Bourdon’s Manet-Rabut indicator. The object of this 
latter instrument is to measure the variations in Jength of the 
bars forming part of any structure which are subject to tensile or 
compressive stress. Another list, which appeals more particularly 
to engineers, is one which deals with the acrometer, for giving @ 
direct reading of the maximum values attained by the pressure in 
the cylinders of various kinds of engines, also for showing other 
pressures above and below the pressure of the atmosphere. Other 
lists to hand have reference to an electrical wind vane, and the 
micro-barograph, which is an apparatus py oye to magnify and 
record the minor and sudden fluctuations of the atmosphere, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Iron Market Improvement. 

THE best feature of the iron market improvement which 
is now so conspicuous in the Midlands is an extension of the 
revival to the manufactured iron branches. Hitherto confined to 
pig iron, the upward movement is now beginning to be distinctly 
felt in rolled iron and steel. This is all the more a matter of 
importance, since it hac been to the mill and forge products of the 
district that the ironmasters have been longest looking for support 
to the higher prices and larger call for pigs. Stimulated by the 
advances in the West of Scotland and the Cleveland district and 
Lancashire, the Staffordshire finished ironmasters are now attempt- 
ing to secure more — and although buyers are not yet 
responding with much readiness, there is no question that, as raw 
materials become dearer, the manufactured ironmakers will be 
successful, 


Advance in Finished Iron Prices. 

Some of the Shropshire makers are already asking 5s. per 
ton more for bars, and are refusing to accept less than £6 5s., 
while North Staffordshire makers report a better demand and 
stronger prices, on the basis of £6 10s, for ‘‘crown” bars f.o,b, 
South Staffordshire common bars are up 2s. 6d. on the minimum, 
and have now become £5 17s, 6d. to £6. There is much talk that 
at the October quarterly meetings, if not before, Staffordshire 
marked bars will probably advance 10s. per ton, which would 
bring the figure up to £8,10s. At present marked bars are £8, 
and second grade marked bars £7. 


Galvanised Sheets 10s. per Ton Dearer. 

Black sheets are still at £7 2s. 6d. to £7 5s. for doubles; 
but galvanised corrugated sheets, which have recently been the 
matter of such severe internal competition between the late 
associated and non-associated makers, are understood to be rising 
from the late extreme minimum, the result of a larger enhanced 
demand which has appeared for shipment. Leading galvanisers 
are scarcely able to supply their customers fast enough. Instead 
of business being recorded at £10 5s, and £10 10s,—prices which 
ensued upon the break up of the association—-sales are now being 
made at £10 15s. and £11, and some firms decline to sell at less 
than £11 5s. per ton, thus showing an advance of 10s, per ton. 


Raw Iron Conditions. 

The revival in raw iron is well maintained, and current 
markets are the best of the year. Producers are now becoming 
very confident, and there are more buyers than sellers, the former 
being more anxious to do business than the latter, which is an 
evidence in itself of the strong position which makers are taking 
up. Sellers believe that there will be further advances, hence 
their refusal to overburden their contract books at the furnaces at 
current figures. Both Statfordshire and Midland brands are 6d. 
to 1s. dearer on the week, making an aggregate 2s. 6d. advance in 
the past three weeks, As may be imagined, the change is very 
welcome, and all the blast furnaces are now booked up to the end 
of the year. Not for two years have prospects looked so promising 
as at present, and it may be stated without hesitation that business 
is improving week by week. Northampton forge iron is 47s, asa 
minimum, while superior brands are 48s., and occasionally even 
493, per ton. Derbyshire forge iron is this week 49s. to 50s.; 
Lincolnshire, 51s.; and North Staffordshire, 50s. to 51s. Best 
South Staffordshire all-mine iron is 80s. to 82s., and cold air quali- 
= £5 103, Hematite is quoted 71s., delivered to works in this 

istrict. 


Steel Advanced 2s. 6d. to 5s. per Ton. 


The steel trade is looking better, both for raw and manu- 
factured sorts, and prices al] round are higher, raw steel by 2s, 6d. 
per ton and manufactured steel by 2s. 6d. to 5s. per ton. In the 
latter case the increase is not altogether due to the Scotch or 
Cleveland or Lancashire advances, Since these were announced 
there has naturally been something of a rush on the part of local 
customers to make purchases, and some good orders have been 
secured, but apart from this there has been an expansion of 
business. Engineering angles are quoted at £5 12s. 6d., which is 
arise of 2s, éd., and tees and channels for engineering purposes are 
dearer in the same proportion. Joists have not yet been altered, 
but it is understood that this is only a question of a few days. 
Raw steel bars are also 2s, tid. to 5s, dearer, the minimum for 
Bessemer qualities now being £4 lds. and Siemens 2s, 6d. extra. 
Reports from South Wales are much more encouraging, both as 
regards steel and tin-plates, Current steel prices in Staffordshire 
may now be fairly regarded as follows:—Bessemer sheet bars, 
44 15s.; Siemens, £4 17s. 6d.; engineering angles, £5 12s. 6d. to 
£5 15s.; girder plates, £5 15s, to £5 17s. 6d.; boiler plates, £7; 
joists, £5 10s. to £5 15s.; and mild bars for engineering and similar 
purposes, £6 7s, 6d. to £6 17s. 6d, 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Pig Iron still Firm. 

THE Iron Exchange was not so well attended as usual, 
There were not so many buyers present from the out districts, 
especially Oldham, where the ‘‘ wakes” are in full swing, and all 
the works closed. Notwithstanding this, the tone was very strong, 
and, in spite of a lull in the market for Cleveland iron, 
there was a recovery which made buyers all the more anxious to 
cover their requirements in this particular department. If any- 
thing, prices were in sellers’ favour, but there was no disposition 
to grant concessions to induce business. It was reported that 
Lincolnshire makers are fairly well sold for the ensuing twelve 
months, and on the authority of one of the largest makers of 
Derbyshire iron, it is also certain that they are not booking orders 
in quantity for some months to come. Staffordshire showed little 
or no change on the week. Hematite continues to advance, and 
both East and West Coast are higher. Forge iron remains steady 
and in sellers’ favour. 


Finished Iron and Steel. 
Although the advances in the North have not been 
generally followed on spot, there is generally an upward move- 
ment, especially in boiler plates. Billets are also firm. 


Copper, Tin, and Sheet Lead. 

There is little movement in manufactured stuff, and 
sellers are disposed to accept slightly under official rates to induce 
business, Tin: English ingots have advanced, and are in fair 
request at about £3 per ton more. Sheet lead on the easy side. 


Quotations. 

Lincolnshire, No, 3 foundry, quoted 54s. 6d. to 55s.; 
Staffordshire, 58s, 6d. to 54s.; Derbyshire, 54s.; Middlesbrough, 
open brands, 60s. 4d. Scotch: Gartsherrie, 61s. 6d. to 62s.; 
Giengarnock, 61s.; Eglinton, 59s. 6d.; Dalmellington, 60s., deli- 
vered Manchester. est Coast hematite, 6ls. 6d.; East Coast 
ditto 60s. 6d., both f.o.t. Delivered Heysham: Gartsherrie, 
59s. 6d. to 60s.; Glengarnock, 59s.; Eglinton, 57s. 6d.; Dalmel- 
lington, 58s, Delivered Preston: Gartsherrie, 60s. 6d. to 6ls.; 
Glengarnock, 60s,; Eglinton, 58s, 6d.; Dalmellington, 50s, 





Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. 
to £8. Steel: Bars, £6 2s. 6d. to£65s.; Lancashire hoops, £7 5s.; 
Staffordshire ditto, £6 17s. 6d. to £7; sheets, £7 17s. 6d. to 
£8; boiler plates, £7 7s. 6d.; plates for tank, girder, and 
bridge work, £6 5s.; English billets, £4 12s. 6d. to £4 lds; 
foreign ditto, £4 10s. to £4 12s, 6d.; cold-drawn steel, £9 10s. 
to £9 15s. Copper: Sheets, £72; tough ingot, £63 ; best 
selected, £63 per ton. Copper tubes, 84d.; brass tubes, 6d. to 74d. ; 
condenser, 7d.; rolled brass, 6}d.; brass wire, 64d.; brass turn- 
ing rods, 64d.; yellow metal, 6d. per lb, Sheet lead, £16 15s. 
per ton. English tin ingots, £136 10s. to £137 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange, although pre J 
good, was not large. There was little or nothing done in slac 
and steam coal, but buyers of domestic fuel are keen in covering 
forward requirements. On shipping account there is a better 
feeling reported. Quotations remain unofficially unchanged. 


BaRROW-IN-FURNESS, Thursday. 
Hematites, 

The hematite market remains firm, and there is a full 
maintenance of the improvement which set in a few weeks ago, 
and which was a matter more of steady growth than of rapid rush. 
Makers are confident that better things will follow, and that 
before long, because users are beginning to inquire for terms of 
delivery of larger parcels of meta] than they have been using for 
some time past, and they are more anxious than they have been 
to make arrangements for large forward consignments of metal. 
This can only be done at fuller values, for makers are even now 
having to pay increased prices for raw material. They are well 
booked forward, and are beginning to increase their output of 
metal. One of the furnaces at thé Solway Works at Maryport has 
been lighted this week, and another is almost ready for lighting. 
At other works in the district there is a movement in the same 
direction. There are now twenty-seven furnaces in blast in the 
district. Prices are steady at 61s. 6d. for mixed Bessemer 
numbers net f.o.b.; warrant sellers at 60s. net cash, 61s. at a 
month, buyers 3d. to 6d. less. Stocks remain low. There is still 
14,510 tons of iron in warrant stores. Special hematites are 
selling better, and ferro-manganese is also in good request. Iron 
ore is dearer at 12s. for good ordinary, 14s. 6d. for medium, and 
18s. for best classes net at mines. Foreign ores have also advanced 
about ls. 6d. per ton. There is a good demand for forward 
delivery. 


Steel. 

There is a fairly steady demand for railway classes of 
steel, and the three large works in this district are all kept fairly 
well employed in this department, but new business is not coming 
to hand with as much freedom as is desired, although prospects are 
much better than they have been. Prices have advanced, and 
——— buyers are anxious in some cases to place business 

efore further increases are made. Merchant steel is quiet. There 
is a better demand for steel plates, and now that Scotch makers 
have ceased to book orders, there is some prospect of the plate 
mills at Barrow being re-started, and particularly so as some large 
orders for plates are coming into the market on local account. 
There is not much being done in steel foundries. 


Shipbuilding and Engineering. 

No new shiptuilding orders are reported, but it is 
expected that builders will be fairly busy on the Brazil and Aber- 
deen floating docks to be built at Barrow this winter. Local engi- 
neers have received orders from the Admiralty for the armament 
of the new Dreadnought to be laid down at Portsmouth on the 
Ist of April, and it is intimated they will get the orders for the 
armament for two of the four Dreadnoughts to be laid down by 
private builders on the 1st of April next. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 6270 tons—iron, 2640 tons; and steel, 
3630 tons—as against 8431 tons for the corresponding period of 
last year, a decrease of 2161 tons. For the year to date the ship 
ments aggregate at 396,399 tons, against 329,051 tons for the 
corresponding period of last year, an increase of 67,348 tons, 
Coal and coke are slightly dearer, and in increased consumption. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade. 

THE position in the coal trade is very much as reported 
last week, but, if anything, the demand is more acute as the ship- 
ping season draws near to its termination. At the time of writing 
several collieries in the district are shut down entirely, owing to 
local differences consequent on the Eight Hours Act. These will 
no doubt be smoothed out in time, but meanwhile the spell of better 
prices which has been prevalent for a few weeks past has not been 
taken advantage of in consequence of the very imperfect working 
of all pits in the district. Most of the local ‘‘ feasts” are over, 
but their cessation has not much improved the situation. The 
railway companies are also somewhat feeling the pinch of short 
supplies. 


House Coal Active. 

House coal continues firm for all markets, owing to the 
near approach of cold weather and the shortage referred to. The 
return of householders from holidays has led to an increased trads 
on stocking account. The principal business is in the better grades, 
best Barnsley fetching from lls. 6d. to 13s. per ton, secondary 
descriptions from 10s. to lls. per ton. A very good trade is 
reported with the Eastern Counties markets, and the demand from 
country stations is also more active. Without question, should 
the present shortage of output continue, an advance is inevitable. 
The usual time for making the increase is October, but possibly 
this date may be anticipated, except, of course, in the case of con- 
tracts which will be worked out at the contracted rates, 


Small Coal. 

Small coal continues in excellent request in the better 
qualities. The Lancashire cotton and Yorkshire woullen mills are 
ordering freely, the demand from the textile districts being quite 
equal to the output, the price ranging from 4s. 6d. to 5s. 6d. per 
ton. The Lancashire mills, like the Scotch mills, take a week of 
holidays at a definite ‘period of the year, and a similar practice 
has been thought of from time to time in the Sheffield works, but 
no agreement has ever been come to, owing to the greater variety 
of employment and manufacture. These holiday weeks, how- 
ever, do not greatly affect the demand, as they are known in 
advance and provided for. 


Coke. 
Business firm, and the stiffening in values continues. For 
best washed coke lls. to lls. 6d. per ton is readily obtained, 
unwashed making from 10s. 6d. to 11s. per ton. 


Iron: Another Advance in Derbyshire. 
The situation in regard to hematites, West and East 
Coast, continues as noted in our last report, with the freer buying 
for local purposes maintained. For forward delivery, sellers 
require advances of from ls. to 2s. per ton. ‘Che usual fortnightly 
meeting of the Lincolnshire Ironmasters’ Association is due to be 
held on the 8rd inst. At the time of writing the official quota- 





tions remain as given last week, viz.:—Lincolnshire, No. 3 foundry, 
50s. 6d. per ton; No. 4 foundry, 49s. 6d. per ton; No. 4 forge, 
49s. 6d. per ton ; No. 5 forge, mottled and white, 49s. 6d. per ton ; 
basic, 50s. 6d. per ton, all net, delivered in Sheffield and 
Rotherham. Derbyshire pig iron has again advanced—this time 
6d. per ton—No, 3 foundry being now 51s. 6d. per ton, and No. 4 
forge 50s. 6d. per ton net, delivered in Sheffield and Rotherham. 
Derbyshire makers are not pressing sales in pig iron, owing to the 
uncertainty about coal through the operation of the Eight Hours 
Act, which is estimated to be lessening the output by 9 per cent. 
In South Yorkshire we have heard the lessening thus caused put 
at 10 percent. In North Lincolnshire and South Yorkshire iron 
is smelted with coke ; in Derbyshire largely with coal. As it takes 
practically two tons of coal to a ton of pig iron, the lessened out- 
put is a matter of much importance. 


Bars, Hoops, and Sheets, 

We cannot hear of any material improvement in finished 
iron. The South Yorkshire Bar Iron Association will be holding 
their monthly meeting on the 6th inst. Meanwhile quotations are 
as given in last report, viz.:—Bars, £6 10s. per ton; hoops, 
£7 10s. per ton ; sheets, £8 10s. per ton. 


The Heavy Industries. 

There are more frequent inquiries for shipping, but these 
are not materialising very fast in orders. The outlook is more 
hopeful, inasmuch as increased shipping appears to be going into 
the water, and owners on this account are more disposed to build 
for replacement. Steel for engineering and allied trades is still in 
poor demand. Very little new work seems to be going, and not 
much is being expended in replacements. There is still, however, 
a hopeful feeling in this direction also. Some of the large firms 
with special lines are fairly busy, but generally trade is languid. 
In railway material, as weil as in the naval and military depart- 
— there is nothing fresh to add to what was outlined last 
week, 








NORTH OF ENGLAND. 
(From our own Oorrespondent.) 
Cleveland Pig Iron. 

THE pig iron market has been firm and steady this week, 
and the improvement has been maintained, but there is not the 
excitement that was reported last week. Prices have continued 
to move upward, though not so sharply and, ago wildly as 
they did last week, and there is every reason to believe that a 
sound, healthy business will be done during the remainder of the 
year. Certainly the outlook is more favourable for ironmasters 
and their position is encouraging, for during the last few weeks 
they have booked good orders. That the general opinion is that the 
prices will continue to rise may be known from the fact that out- 
siders are beginning to operate in Cleveland warrants, and farther 
than tnis the market prices of the shares of most iron and steel 
companies have substantially risen, especially during the last few 
days, Warrants change hands freely, and the prices are now 
higher than they have been at any time since early last October. 
The news from the United States tends to strengthen our 
markets a good deal, for there is no doubt of a genuine revival 
there, and traders are discussing how soon it will be before 
the Americans begin to take Cleveland pig iron as they did 
in 1906 and 1907. The present difference in prices would almost 
allow of Cleveland firms competing successfully with American 
iron at the foundries in the Eastern States. This week buyers 
have offered as much as 51s. 6}d. cash for Cleveland warrants, and 
the price of prompt deliveries of No. 3 Cleveland G.M.B. pig iron 
has been raised to 51s. 6d. per ton, while No. 1 has gone up to 
53s. 9d.; No. 4 foundry to 503.; No. 4 forge to 49s. 9d.; mottled 
to 49s. 3d.; and white to 49s., all for prompt delivery, and the 
quantity of iron for sale for early delivery is not large, except in 
the case of No. 3, which is the most generally made. 


Hematite Pig Iron. 

The revival in business in this branch of the iron and 
steel industries is very pronounced, and more activity in buying is 
reported than for at least two years. Consumers have during the 
past two or three weeks purchased freely, and this has led to 
quotations being advanced somewhat rapidly, after they had been 
stationary for months. The rise in August was 3s. 6d. per ton, 
brought about not by speculation, but by a genuine improvement 
in the demand from consumers, who, indeed, expect further sub- 
stantial advances in prices to be made. Producers are asking cun- 
siderably more for forward than for prompt delivery, and some 
have closed their books against further orders for early execution, 
and refuse to quote. Mixed numbers have this week been put up 
to 58s. 6d. per ton for early f.o.b. delivery, and 60s, has been 
asked and paid for delivery up to the end of the year, while 
62s. 6d. is the rate for delivery over the first half of next year. 
Such a strong upward movement as this has brought consumers 
forward in considerable numbers, as there are no speculative 
operations in warrants to check the rise, seeing that there are no 
hematite warrants in this district, none of this description of pig 
iron having been lodged in the public stores for many years. 
The ore merchants are losing no time in advancing their quotations 
in sympathy with the rise in pig iron, and they ask 17s. to 18s. 
per ton for Rubio ore delivered c.i.f. Middlesbrough at an early 
date, while for next year’s delivery they will not quote at all, as 
the Spanish mineowners have not yet made up their minds what 
they will demand for ore in 1910. The price of coke has also been 
raised, and 16s. 6d. per ton delivered at Middlesbrough is now 
asked for furnace coke, but there are plenty who will not sell 
under 17s., and are not particular at that, seeing that they can 
sell the to better advantage as coal than as coke. 


Stocks of Pig Iron. 

Though trade is undoubtedly better, the stock of Cleve- 
land pig iron in Connal’s public stores is increasing more 
rapidly than ever. Last month the increase was no less than 
29,331 tons—over 1100 tons per working day, and on only two 
days in the month had a decrease to be reported. On some 
days the increase was very large, ¢.g., on 16th it was 2524 tons, and 
on 23rd 2400 tons. During the last ten days of the month the 
increase averaged over 1500 tons per day. But these unfavour- 
able statistics do not detrimentally affect the market, as there 
are counteracting influences. The total stock held at August 
31st was 288,502 tons, whereas a year ago it was under 60,000 
tons. The stock consisted of 273,304 tons of No. 3, 12,178 tons 
of No. 4 foundry, and 3020 tons of iron not deliverable as 
standard. No other description of pig iron is now held in 
Connal’s stores. 


August Shipments of Pig Iron. 

The increase in the exports of pig iron from the Cleveland 
district in August affords evidence of improved trade, and has 
served to help forward the feeling of confidence that is springing 
up. The total quantity shipped was 115,684 tons—the best for 
over a twelvemonth, with the exception of that of April last, when 
123,387 tons were delivered by sea. The average of August over 
the past ten years—104,501 tons—was exceeded by 11,183 tons, or 
104 per cent. The July, 1909, return was exceeded by 14 per 
cent., and that of August last year by 184 per cent., while a better 
August return has only been reported in 1896, 1906, and 1907 ; 
but as compared with the best August—that of 1907—when 
146,730 tons were shipped, there is a falling off equal to 22 per 
cent., while compared with the best month on record—April, 
1907—the figure of last month was 61,943 tons, or 35 per cent. 
less, Deliveries have increased to Italy, France, Belgium, Canada, 
Scotland, and Wales; but poor deliveries are reported to 
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Germany, which for years was Cleveland’s best customer, taking 
as much as 62,000 tons in a month, whereas last month the 
quantity was only 11,207 tons, against 23,482 tons in August last 
year, and 36,876 tons in August, 1907. To Canada 12,455 tons of 
pig iron were despatched last month from the Tees, and to Italy 
15,486 tons, the latter being the largest delivery to any oversea 
market, and only in three previous months has that quantity been ex- 
ceeded. Theincreasing trade with Walesisa very satisfactory feature. 
The total exports for this year so far have reached 794,358 tons, com- 
pared with 923,119 tons in the corresponding period of last year, 
and 1,229,254 tons in the first eight months of 1907 ; they were 
the poorest since 1905. To Germany only 100,405 tons have been 
sent, against 333,726 tons in the first eight months of 1907. 
Business with Germany is the great ‘let down” at the present 
time. 


Manufactured Iron and Steel. 

What is giving the greatest satisfaction is the general 
revival which is showing itself in the leading branches of the manu- 
factured iron and steel industries. This is apparent from the 
increased demand, the fuller employment at the works, and the 
advances of prices, The outlook is much more favourabie than it 
has been at any time within the last two years, and more particu- 
larly is this noticeable in the rail, plate, and steel departments. 
The exports of manufactured iron and steel from the Tees last 
month afford indications of the better state of affairs, for they 
reached 55,261 tons, against 49,543 tons in August, 1908. The 
eight months’ deliveries were up to 430,776 tons, against 404,180 
tons in the corresponding period of last year. The chief deliveries 
were to South America (chiefly Argentina), India, Japan, and 
Australia. Theadvances in price announced last week have been 
well maintained, and have not checked the demand, so that 
further advances in quotations may reasonably be expected. 
Heavy steel rails are at £5 5s. net f.o.b., and nearly all the manu- 
facturers’ order-books are well filled. Steel ship plates are at £6, 
steel ship angles at £5 7s. 6d., and iron ship angles at £7, while 
steel bars are at £6 and iron bars at £7, all less 24 per cent. f.o.t. 
Galvanised and corrugated steel sheets have been advanced to £11 
sed ton, less 4 percent. for early f.o.b. delivery of 24 gauge in 

undles. Biack sheets are also put up to £7 10s., less 24 per cent. 
f.o.t. An order for 10,000 tons of rails and sleepers for South 
= has within the last few days been secured in this 
istrict. 


Shipbuilding and Engineering. 

The outlook for shipbuilders is more satisfactory than it 
has been for several years, and orders are being booked at a good 
rate. Better freights are obtainable in several trades, and the 
prospects are more encouraging for the autumn trade. The 
number of laid up vessels is steadily decreasing, and on the Tyne 
only fifty-three are now idle, or little more than a third of the 
number reported in the early part of the year. These features 
give heart to the shipowners, and they are giving out contracts 
now not only for liners, but also for tramp steamers, trawlers, &c. 
The allotment of the orders for the new Cunarder to Messrs. 
Swan, Hunter and Wigham Richardson, Wallsend, is very satis- 
factory. They have already built three Cunarders, the latest 
being the Mauretania. The same firm has secured an 
order for a liner intended for the Italian emigrant traffic with 
Canada. The armament business is very active, and is likely to 
be so over the next two or three years. Sir W. G. Armstrong, 
Whitworth and Co., Elswick, have been awarded the contract for 
the armament of the cruiser to be built at Devonport. It is also 
expected that they will be called upon to build one of the new 
Dreadnoughts which the Admiralty have undertaken to order, 


Coal and Coke. 


The steam coal trade is quiet, but less so than it was last 
week, and it is likely to hecome brisker over the autumn. Con- 
sumers who had to pay 13s. or 14s. per ton f.o.b. for best steam 
coal in July can now get it at lls. 3d. tolls. 6d., but it has been 
sold within the last ten days at as low a figure as 10s. 6d. Gas 
coals of all kinds are in good request, best realising lls. 3d., and 
seconds 10s, 3d. f.o.b. The collieries producing gas coals are all 
well occupied. Bunker coals are in somewhat better request at 
9s. 6d. per ton f.o.b. Tyne Dock. The demand for coking coal is 
brisker, and the price obtainable for it is such that it will pay the 
collieries to sell it as coal instead of converting it into coke, 
though the latter has gone up, and now furnace coke has been 
advanced to 16s. 6d. per ton delivered at Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Corvespondent.) 
General Condition of Trade. 

THERE is ample indication of a general improvement in 
trade, but the movement towards a better state of things is rather 
steady than rapid. In Glasgow there is a gradual diminution of 
unemployment. This is proved by a census just taken, the result 
of which is announced this week, and which shows that there are 
rather over 21,000 men and boys out of work. It is not so long 
ago—some time in the spring of this year—that the Distress 
Committee set down the number of the unemployed at something 
approaching 40,000. The census was taken from house to house 
in the most systematic way, and of the 21,000 out of work, 1380 
belong to building trades, and 4271 to the metal and engineering 
branches, Improvement in the building industry may be slow, as 
the erection of dwelling houses has of late been rather overdone ; 
but there is a good prospect of engineers and metal workers now 
idle being graduaily drafted into the ranks of the employed. The 
census did not embrace certain large outside industrial centres, 
but there is evidence that in those districts trade has been 
improving. 


The Pig Iron Market. 

As was to be expected, there have been fluctuations in 
the prices of warrants, but reactions in price have quickly been 
followed by improvement. This week a large business has been 
done both for immediate and future delivery. Cleveland warrants 
have sold from 51s. 24d. to 50s. 113d. and up to 51s. 7d. cash, 
51s. 1d, to 51s. 8d. one month, and 5ls. 84d. to 52s. 14d. three 
months. Business has also been done at 51s. 6d. for delivery in 
eight days, 51s. 3}d. to 51s, 44d. twenty-five days, 51s. 54d. 
twenty-nine days, and 51s. 94d. for 25th November. There has 
again been a demand for Cumberland hematite warrants, which 
have sold from 60s. up to 60s. 104d. for delivery in one month. 
Scotch warrants have Fah nominally 57s. 3d. to 57s. 44d., and 
standard foundry iron 50s. to 50s, 44d. per ton. 


Seotch Makers’ Iron. 

The makers of Scotch pig iron are doing a large business 
in ordinary and special brands, and prices are in some instances 
bigher than last week. At Glasgow, f.a.s., Monkland, No. 1, is 
quoted 58s.; No. 3, 56s.; Carnbroe, No. 1, 60s.; No. 3, 57s.; 

Jlyde, No. 1, 62s.; No. 3, 57s.; Gartsherrie and Calder, Nos. 1, 
62s. 6d.; Nos. 3, 57s. 6d.; Langloan, No. 1, 63s.; No. 3, 58s.; 
Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; Coltness, No. 1, 
88s.; No, 3, 58s, 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
57s. 6d.; No. 3, 55s, 6d.; Glengarnock, at Ardrossan, No. 1, 


63s.; No. 3, 59s.; Dalmellington, at Ayr, No. 1, 60s. 6d.; No. 3, 
55s. 6d.; Shotts, at Glasgow or Leith, No. 1, 62s. 6d.; No. 3, 
57s. 6d.; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 58s. 
There are 82 furnaces in blast in Scotland, compared with 75 at 


hematite, and 5 basic iron. It is anticipated that the current out- 
put will be maintained, and perhaps even increased, for orders 
have been placed with makers during the last few weeks for a very 
large amount of pig iron. The demand for Scotch hematite pig 
iron has been increasing with the improvement in the steel trade, 
and makers have this week farther increased their prices, the 
quotation now being 51s. to 51s. 6d. for delivery at the West of 
Scotland steel works, The current output of hematite pig iron is 
only at the rate of about 350 tons per week more than at this time 
last year, so that it may be expected that considerable inroads 
will soon be made on the private stocks of makers. 


Pig Iron Shipments. 

The pig iron shipments at Scottish ports in the past week 
amounted to 6861 tons, compared with 8480 in the corresponding 
week of 1908. The large shipment of 1450 tons was made to 
Australia, to the United States 750 tons, Canada 350, India 327, 
France 20, Germany 305, Russia 100, Belgium 151, China and 
Japan 186, other countries 281, the coastwise shipments being 
2941 tons, against 4491 in the corresponding week of last year. 
The arrivals at Grangemouth of pig iron from Cleveland and dis- 
trict were 8019 tons, being 2941 tons less than in the correspond- 
ing week. 


Finished Iron and Steel. 

While the amount of business promising appears to be 
important, there has only been a moderate amount of work placed 
at the increased prices Not a few firms are, however, well 
supplied with work for early delivery, which was accepted before 
the rise in price came into force. The further upward movement 
in the value of hematite renders steel business at current prices 
somewhat difficult. Inquiries for structural material for the 
home market are quiet, and for export business there is keen 
competition. 


Engineering and Shipbuilding. 

There is good employment in some of the engineering 
branches, such as the construction of sugar-making machinery, the 
makers of which are very busy, with a prospect of important 
orders coming forward as soon as these can be undertaken. 
Locomotive engineers have been slack, but orders just placed for 
South Africa, India, and the Argentine Republic will serve to 
mitigate the present depression. Marine engineers are getting 
their works gradual!y filled, and important additions to present 
contracts are expected. The eight months’ output of new 
shipping on the Clyde is practically the same as it was in the same 
period of last year, but the very considerable increase in cargo 
steamers recently launched would seem to be an evidence of 
expansion in the shipping trade. 


The Coal Trade. 

Heavy shipments of coal have been taking place along- 
side of a feeling of depression in the coal market. Current in- 
quiries have not been such as was expected, but coalmasters 
appear to anticipate with confidence an expansion of business 
during the remainder of the season. Coal prices f.o.b. at Glasgow 
are for ell, 9s. 3d. to 9s. 6d.; splint, 9s. 6d. to 10s,; steam, 9s, 9d. 
to 10s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


THE somewhat stationary character of the coal trade— 
lacking any marked change one way or the other—is accepted by 
the trade as fairly satisfactory. Each week of late has witnessed 
an increased output, and prices only varied about 3d. per ton. One 
marked feature last week was the scarcity of dry coals, which 
remained at top figures, Steam smalls, and also bituminous, had 
a downward tendency. There were large shipments to foreign 
destinations. Very little change has been shown in house coal, for 
which, in the past week, there was only a sluggish demand, though 
Swansea and Newport shipped largely. 


Present State of the Coal Trade. 


The Cardiff market opened this week with more anima- 
tion, and it was the comment of authorities that business was 
coming up to the expectations of coalowners. On Tuesday over 
80,000 tons were despatched from Cardiff, and reports came freely 
to hand of increased output. The demand for best steam and 
seconds remains strong, and these coals are scarce. Best small, 
for bunkering, is also scarce. House coal and Rhondda coals 
steady. 


Latest Coal Prices, Cardiff. 


Best large steam, 17s, 9d. to 18s.—in one or two cases 
18s, 3d. has been quoted ; best seconds, 16s. 3d. to 17s. 3d.; ordi- 
nary seconds, 15s. 6d. to 15s, 9d.; best drys, 16s. 6d. to 17s.; 
ordinary drys, 14s. to 14s, 3d.; best washed nuts, 14s, to 15s.; 
seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. to 13s.; 
seconds, lls. to 12s.; very best small steam, 8s. 9d. to 9s.; best 
ordinaries, 7s. to 8s.; inferiors, 6s, 3d. to 6s. 6d.; very best 
Monmouthshire black vein, 15s. 6d. to 15s. 9d.; ordinary Western 
Valleys, 14s. 9d. to 15s.; best Eastern Valleys, 13s, 3d. to 13s, 6d.; 
seconds, 12s, 9d. to 13s, Bituminous coal: Very best households, 
16s. 6d. to 17s.; best households, 16s. 6d. to 17s.; best ordinaries, 
14s, 6d. to 16s. 6d.; No, 3 Rhondda, large, 17s. 3d. to 17s. 6d.; 
brush, 13s. 6d. to 13s. 9d.; smalls, 10s. 6d. to 1ls.; No. 2 Rhondda, 
lls. 9d. to 12s.; through, 9s. 6d. to 9s. 9d.; smalls, 7s. 9d. to 
8s, 3d. Patent fuel, 15s. 6d. to 17s. Coke: Special foundry, 
24s, 6d. to 27s. 6d.; foundry, 19s. 6d. to 22s,; furnace, 17s. 6d. to 
18s, Pitwood, 19s. to 19s, 6d. 


Newport Coal. 

Last week the coal shipment was again large, and any 
week may total 100,000 tons, as many expect. The total last 
week was 96,289 tons. This week prices were not quite so firm, 
and small sellers were giving slight concessions. In house 
coal the prevalence of cold winds aided in keeping prices un- 
changed. Latest figures were as follows :—Best black vein, 
15s. 3d. to 15s. 6d.; Western Valleys, 14s. 6d. to 14s. d.; Eastern 
Valleys, 13s. to 13s, 3d.; other sorts, 12s, 3d. to 12s. 6d.; best 
smalls, 7s. 6d. to 7s. 9d.; seconds, 7s. to 7s. 3d.; inferiors, 
6s. 6d. to 6s. 9d. Bituminous coal :—Best house coal, 15s. to 
15s. 3d.; seconds, 14s. to 14s. 3d.; patent fuel, 15s. to 15s. 6d. 
Coke : Foundry, 18s. 6d. to 19s,; furnace, 17s, to 17s, 6d. Pit- 
wood, ex ship, 19s, to 19s, 6d. 


Swansea Coal. 

Little or no alteration in business, It is noticeable that 
if a slight easiness in prices occurs one day, the next it disappears, 
and so on, one day following another. For prompt delivery, at 
present the tendency is to an abatement of price, but so small 
that prospects remain hopeful for a permanency of good business. 
Red coal better, and larger output and shipments. Latest 
prices :—Best anthracite coal, large hand picked, 24s, to 25s, net ; 
second, malting, 21s, 6d. to 22s, 6d. net; big vein, large, 18s. 6d. 
to 20s. 6d., less 24; red vein, 12s. to 12s. 6d., less 24 ; machine 
cobbles, 23s. 6d. to 24s, net; Paris nuts, 25s. to 26s. 6d. net; 
French nuts, 25s. to 26s. ; German nuts, 25s. to 26s. net ; beans, 
17s. 6d. to 18s, net ; machine-made large peas, 11s, 6d. to 12s. 6d. 
net; fine , 10s. to 11s, net; rubbly culm, 5s. to 5s. 6d., less 
24 ; duff, 5s. to 88 3d. net. Steam coal, 17s, to 17s, 6d. less 24, 


No. 3 Rhondda, 18. to 18s, 9d., less 24; through, 15s. to 
15s. 6d., less 24; small, 10s. to 10s. 6d., less 24. Patent fuel 
13s, 6d. to 14s., less 24. i 


Colliery Inspection for Wales. 


In Mr. Gray’s annual report for 1908 he states that in 
1901 the total number of persons employed was 20,221, and the 
output was 20,675,940 tons of coal. Since that time there had 
been an increase of 1048 in men and of 4,096,953 in tons of coal, 
The quantity of mineral produced per person employed showed a 
decrease when compared with the production of previous years, 
and was lower than in any year since the district was formed. 


Iron and Steel. 


At the last meeting of the Newport Metal Exchange 
prices were advanced in rails, bars, and ores, here is also a slight 
improvement in the aspectof things at Dowlais. But there last week 
only a turn and a half workers were employed, and the Bessemer 
was worked down on Friday. The best production was in tin bars, 
which were worked insubstantial quantities. In angleiron and billets 
there was not much done. Large dumpings continue, 721 tons stee| 
came to Newport from Bruges in one cargo ; 1350 tons in another, 
On the 31st 1300 tons stee! came from Antwerp to Newport, Mon. 
and 970 tons bars from Rotterdam. About the average quantity 
of iron ore has been received, principally at Newport, by Ebbw 
Vale, which had one large consignment of 3800 tons from Bilbao, 
and 2800 tons from Port Vendres. Guest has also been importing 
from Bilbao and Hornello. At Swansea Metal Exchange the 
following were the last issued :—Pig iron: Hematite mixed num- 
bers, 60s. 74d. cash and month; Middlesbrough, 51s. 5d. cash, 
51s. 8d. month ; Scotch, 57s. 44d. cash and month ; Welsh hema- 
tite, 63s. 6d. to 64s. d.d.; East Coast hematite 62s. 6d. to 63s. 6d. 
c.i.f. Steel bars: Siemens, £4 10s.; Bessemer, £4 10s. Rubio 
ore, 16s. 3d. to 16s. 9d., on basis of 50 per cent. iron. Other 
quotations : Copper : £59 15s. cash, and £60 13s, 9d. three months ; 
lead, £13 12s, 3d.; spelter, £22 10s.; silver, per oz., 232d. 


Tin-Plate. 


The Swansea Harbour report last week showed that a good 
volume of trade continues to be done. The works turned out 
97,421 boxes, 90,363 boxes were shipped, and 137,314 remain in 
stock. I note that among the loadings now going on there are 
substantial cargoes for Batoum, Rotterdam, Petersburg, and Ham 
burg. The prosperous condition of trade continues ; five days’ 
work was registered last week. At the adjacent spelter factories 
it was a case of full time, and the same condition was to be noted 
at the copper works and the Mannesmann and Mond works. 
Latest prices, tin-plates : Ordinary plates: — Bessemers, 12s. 14d. 
to 12s. 3d.; Siemens, 12s. 14d. to 12s, 3d.; ternes, 21s. 6d.; c.a. 
roofing sheets, £8 7s. 6d, to £8 103.; big sheets for galvanising, 
£8 103.; finished black plate, £8 10s.; galvanised sheets, 24 g., 
£10 -. to £11 per ton. Block tin, £140 cash ; £140 17s. 6d. three 
months. 








LAUNCHES AND TRIAL TRIPS. 


MELTONIAN, steel screw steamer ; built by Harland and Wolff, 
Limited ; to the order of the Wilsons and Furness Line, Limited ; 
dimensions, 413ft. by 52ft. by 30ft. 6in.; to carry 6300 tons ; 
engines, quadruple-expansion, constructed by the builders ; trial 
trip, August 17th. 

FLORINDA, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson ; to the order of the Linea de Vapores Serra, 
of Bilbao, Spain ; dimensions, 290ft. by 42ft.; to carry 3250 tons; 
engines, triple-expansion, constructed by the builders ; launch, 
August 17th. 

TorTONA, twin screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Cairn Line of 
Steamships, Limited ; dimensions, 464ft. by 54ft. 2hin. by 40ft.; 
engines, triple-expansion, 25jin., 4lin., 68in. by 48in. stroke ; 
constructed by Palmer's Shipbuilding and Iron Company, Limited, 
of Jarrow ; launch, August 18th. 

MArTARAM, steel screw steamer ; built by the Clyde Shipbuilding 
and Engineering Company, Limited; to the order of Burns, 
Philp and Co., Limited ; dimensions, 331ft. by 43ft. by 24ft. Qin. ; 
to carry 4200 tons ; engines, triple-expansion, 24in., 40in., 60in. 
by 42in. stroke ; launch, August lvth. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Coupler, Limited, has 
to the position of 





WE are informed that the A.B.C. 
appointed Mr. Cecil Watson, A.M. Inst, C.E., 
engineer and manager of the company. 

WE have been asked to state that Mr. H. Ellison Walker, 
Cardiff, for seventeen years representative of Messrs. Crossley 
Brothers, Limited, has been appointed agent for South Wales and 
West of England for Messrs. John Cameron, Limited, makers of 
pumps, shipbuilders’ tools, gas engines, and suction plants ; also, 
for Bristol Channel ports, for the United Collieries, Limited, Glas- 
gow, fire bricks. 

WE are informed that the Daimler Company has opened a 
depét in Paris under the title Soviété Francaise de la Daimler, at 
5, Rue Rude, Paris, with the sole selling rights of the ‘‘ New 
Daimler” in France. This depdt is under the management of 
Monsieur Girardot, and carries a full complement of spares and 
accessories likely to be required by Daimler owners in that 
country. 








ConTRACTS.—We learn that Messrs. Ashmore, Benson, Pease 
and Co., Limited, of Stockton-on-Tees, have been awarded a contract 
for the supply, delivery, and erection in Calcutta of riveted steel 
mains, 6ft. and 5ft. internal diameter, for the water supply of that 
city. The total length of the main lines will be about 4} miles, 
and where necessary will be carried by riveted lattice girder 
bridges with watertrough bottoms over canals and railways. The 
work has to be completed within two years from receipt of instruc- 
tions to commence.—We have been advised that the contract for 
a large water-purifying plant fcr H.M. Dockyard North, Devon- 

rt, has been placed in the hands of the Harris Patent Feed 
Water Filter, Limited, of London and Newcastle-on-Tyne. ‘I'he 
contract includes all structural ironwork for supporting the plant 
above the boilers in the boiler-house, and all pipes and valves 
conveying the water to and from the apparatus. The plant is 
arranged to treat 7000 gallons of condensed steam per hour, 
removing every trace of oil therefrom.—We are informed 
by Clarke, Chapman and Co., Limited, that they have 
recently received some large orders for their ‘‘ Woodeson 
Patent” water-tube boiler. Among these are three large boilers 
for Bury Corporation, one for the Admiralty, four for the new 
coke oven plant for Messrs, Strakers and Love, making the sixth 
repeat order from this firm, and several others for home and 
foreign power stations and elsewhere, many of these being repeat 
orders.—We are advised by Samuelson and Co., Limited, 
Banbury, that they have received an order from the Buenos 
Ayres and Pacific Railway Company, Limited, for 30 additional 
smiths’ hearths, together with one of their electrically-driven 
“ Acme” blowers, for the railway workshops at Alianza, which 
Samuelson and Co., Limited, previously fitted up with 24 hearths 
with one of ‘their ‘‘Acme” blowers to be shipped to a large 
number of hearths. They have also an order for Bahia Blanca for 





for best ; seconds, 14s. to 15s., less 24 per cent.; bunkers, 9s. 6d, 





this time last year, and of the total 39 are making ordinary, 38 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

IRON and steel show little life, orders having increased 
only in some especially favoured branches since last month, and 
the tone of the market generally remains languid. A recent 
report from Cologne states pig iron to have been reduced M. 2 and 
M. 3 p.t. since the beginning of August. This is due to strong 
compe'ition, and the opinion prevails that the prices for pig iron 
have not yet touched bottom. A reduction in the prices for 
jron ore has now been taken into consideration. The German 
Wire Rod Convention reports employment for the fourth quarter to 
be satisfactory, and list rates will consequently remain unaltered 
for the present, In finished iron and in hardware a fluctuating 
business is done, and the trade on foreign account has been 
weakening perceptibly. 


Silesia. 

All the principal branches of the manufactured iron 
industry report a fair amount of fresh work for immediate delivery 
to be coming in, while but few forward contracts are being placed, 
dealers as well as consumers awaiting the further development of 
the market before they purchase largely. Producers, too, begin 
to show more reserve as regards taking in orders at the present 
low rates, for the outlook in some branches has improved of late. 
The harvest accounts are favourable, and more life was shown in 
the building line during this and last week. 


The Coal Market in Germany. 

Rhenish-Westphalian coalowners report a moderate 
trade, while the coal and coke industry in Silesia has been 
showing a good deal of animation. Winter quotations for most 
sorts of coal will be slightly higher than present rates. The coke 
trade has improved a little since last month. 


Firmness in Austria-Hungary. 

During the last few weeks activity at the shops and 
factories has slightly increased, and the Alpine Company and the 
Prague Jron Industry have no longer to restrict their working 
hours. Foreign competition is not nearly so keen as before, and 
inland makers therefore can maintain prices firmly without fearing 
the loss of orders. The Convention of Machine Factories, which 
was formed about a year and a-half ago, has now been dissolved, 
as the arrangement was not successful. Coal has continued in 
regular demand, and the inquiry for gas coal is stronger than 
previously ; coke shows a rising tendency. 


The French Iron Market. 

Trade in iron and steel is progressing favourably. Al- 
though prices could not be firmly maintained in every instance, 
there is more demand generally, and a healthy tone was perceptible 
in the inland business, Coal in the northern districts meets with 
good request, purchases being regular, though not extensive. 
House coal is quiet at the former rates. Owing to the increasing 
number of briquette works, both in France and in Belgium, pro- 
ducers find it difficult to dispose of their wares, and quotations, 
consequently, are weak. 


Iron and Steel in Belgium. 

It speaks well for the activity of the Belgianiron industry 
that production in pig iron, during the first six months of this 
year shows a rise against the corresponding period last year, being 
739,500 t., while import was 229,200 t., the total consumption in 
pig iron thus amounting to 968,700 t., against 780,400 t. in the 
same period last year. A steady business is being done in manu- 
factured iron and steel, but animation is wanting in most branches. 
Export sales in semi-finished steel are effected at 95f. to 100f. p.t.; 
in scrap iron a poor business only is being carried on, at 60f. to 
62f. p.t.; rails meet with good demand for foreign consumption. 
A rising inland demand in the girder trade makes up to some 
extent for a sluggish foreign trade. A fairly satisfactory business 
is done in bars, £4 9s. being quoted. Plates show some improve- 
ment and the export rate of £5 ls. is paid without questioning. 
Deliveries in dry sorts of coal increase, brick kilns and cokeries 
buying freely. Briquettes remain neglected. The output of 
coal in Belgium during the first six months of this year was 
12,559,745 t., or 253,905 t. less than last year ; 8,167,915 t. fall to 
Hennegau ; 3,175,210 t. to the Lidge district ; and 1,417,220 t. to 
the Namur district. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 23rd. 


STEEL rail orders for the past two weeks foot up 160,000 tons. 
Many lines will delay the placing of orders, as no advance in rails 
is looked for. A large amount of business has been done in struc- 
tural steel, because of the increasing probabilities of a further 
advance. The Carnegie Steel Company advanced its quotation 
last week from 1.30 to 1.35, whereupon several independent com- 
panies advanced to 1.40 for steel bars. This will probably be 
followed by an advance in plates and shapes. Present prices : 
1.40-1.45, against 1.60 a year ago. An exceptional demand is 
being maintained for sheets and tin-plates, and the efforts of 
buyers to place orders for next year’s delivery are not successful, 
as manufacturers are asking 3.55dols, for 1910 deliveries, against 
3.40, present price. The car shortage scare of 1907 promises to be 
repeated this year, notwithstanding that all the car plants, except 
at McKees Rocks, are working night andday. All the trunk lines 
have their orders in. All the idle blast furnaces in the Pittsburgh 
district will soon be in blast. The Carnegie Company is operating 
all its open-hearth capacity at the. Duquesne plant. Southern 
furnace capacity is all sold up for two to three months. The Inter- 
State Commerce Commission will make exhaustive tests on block 
signals on railroads for automatically controlling the speed and 
stoppage of trains. One device is known as the mechanical type, 
and has been installed on the Chicago, Burlington, and Quincy 
Road ; the other is known as the intermittent contact rail, and is 
in operation in Southern California. The Government has just 
ordered the building of two additional battleships, which will be 
built at Philadelphia. The Chicago and North-Western Company 
has just contracted for the delivery of 8000 freight cars, 125 all- 
ateel passenger cars, and 125 freight and passenger locomotives ; 
zontract price, 16,000,000 dols. The passer ger locomotives will be 
built to haul fourteen Pullmans, at a speed of 60 miles an hour, 
and will weigh 116 tons each. The freight locomotives are to be 
delivered before December, and the passenger locomotives not 
later than the end of January. On Saturday last the Atchison, 
Topeka, and Santa Fé Company contracted for the delivery of 
130,000 tons steel rails, at a contract price of 3,600,000 dols., for 
use in Texas and California, and for renewals. Exports of copper 
so far this month, 12,750 tons, as compared wth 20,600 tons corre- 
sponding time last month ; present price, 12 924 








In a recent communication to the Royal Society of 
Edinburgh, Dr. Dawson Turner describes the results of intro- 
ducing a solid dielectric between the electrodes of an induction 
coil when these have been placed at such a distance apart that a 
spark will not pass easily. Mica, sulphur, glass, ebonite, &c , will 
facilitate the sparking if placed near or against the positive pole, 
but will not have this effect if placed against the negative pole. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copnes of Specifications may be obtained at the Patent-o, Sale Branch, 

y KA ro buildings, Caancery-lene, London, W.C., at 8d. each. 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the adverti. t of the pt of 
the complete specification. 

Any person may on any of the sg mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 














INTERNAL COMBUSTION ENGINES. 


4634. February 25th, 1909.—IMPROVEMENTS IN AUTOMATIC CaR- 
BURETTERS FOR INTERNAL COMBUSTION ENGINES, Henri Pieper, 
Liege Belgium. 

The admission of the air takes place through the opening A. 
The air drawn in by the motor es first through the chamber B, 
then through the cone C, and arrives at the throttle valve D. 
Passing up the middle of the chamber B is a vertical tube E 
through which the fuel passes, and which communicates by a 
passage with the float chamber. The vertical tube E is fixed to 
the foot of the chamber B and contains another vertical tube F 
capable of freely sliding and forming as tight a joint as possible 
At the upper end of the tube F is a disc G having doubl, 
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walls, and of which the interior space communicates with the tube 
F and also with a circular slot H facing thecone C. At the lower 
part of the chamber B is a needle screw which passes into the 
interior of tube F, and which serves for setting the apparatus. 
Above the disc G a screwed rod J carries a weight, consisting of 
lead dises K. Under the effect of the suction of the engine the 
disc G rises until the force exerted by the current of air drawn 
in balances the weight K. When this occurs the force exerted 
beneath the disc is equal to the weight K, and the carburetter 
thus works at constant pressure. There is a position of equili- 
brium corresponding to all supplies of mixture, for in proportion 
as the disc G is lifted in the cone C, the size of the passage in- 
creases, but equilibrium only take places when the predetermined 
suction is obtained.—A ugust 11th, 1909. 


DYNAMOS AND MOTORS. 


11,822. May 19th, 1909.—IMPROVEMENTS IN AND RELATING TO 
DyNAMO ELECTRIC MACHINERY, The Honourable Charles 
Algernon Parsons, C.B., and Alexander Henry Law, Heaton 
Works, Newcastle-on-Tyne. 

This invention relates to the armatures of dynamo electric 
machinery. It is also applicable to stationary parts of alternators 
or any electrical winding in which it is desirable to reduce the 
self-induction as much as possible and which has to be secured 
strongly against mechanical or electrical forces. The invention 
consists in the use of auxiliary conductors in the air gap con- 
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nected in parallel with the embedded, or partially embedded, con- 
ductors. Thus auxiliary conductors S are disposed esternally to 
the slots and coupled in parallel with the embedded conductors. 
These auxiliary conductors having very little self-induction act in 
a similar manner to the kicking c.il of a field magnet coil break- 
ing switch and allow the current in the conductor to be stopped 
and reversed without a large and sudden inductive rise of voltage 
in the coil causing sparking. The auxiliary coil S is preferably 
laminated, and may be connected in paralle] with the ordinary 
windings at points external to the magnetic field only or at any 
number of intermediate points.—A gust 11th, 1909. 


LOCOMOTIVES. 


28,344. December 29th, 1908.—1MPROVEMENTS IN BRAKE SHOES, 
European Brake Shoe Company, West Orange, N.J., U.S.A. 

To strengthen the shve, and in order to prevent the sec- 
tions of a cracked shoe from entirely separating and falling 
upon the track, and thereby derailing the train, the body, which 
is preferably made of cast iron, is reinforced by a strip of wire 
mesh or netting. The width of this strip is slightly less than the 
width of the shoe in which it is to be embedded, and its length 
slightly less than the curvilinear length of the shoe. At their 
points of intersection the longitudinal and transverse strands of 
the netting are firmly secured against movement in any suitable 
manner, such as by subjecting it to pressure while cold, thereby 


forming interlocking depressions in the surfaces of the wires at 
their points of intersection. Otherwise the netting may he 
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first heated, and then subjected to pressure so as to weld the 
strands together, or, again, the strands may be rigidly secured by 
means of solder. — August 11th, 1909. 


TRANSMISSION AND POWER. 


26,017. December 2nd, 1908.—IMPROVEMENTS IN OR RELATING TO 
FLEXIBLE SHAFTING, Daniel Schoening, Bergedorf, Germany. 
The invention relates to flexible shafting consisting of a number 
of separate members, and its object is to provide a light, cheap 
and efficient shafting of this type. Accordingly the shafting is 
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Fig.3. 





Fig.4. Fig.5. 


composed of tubular members having inwardly projecting claws 
and slots, the style and manner in which these engage being 
clearly shown in the figures. Further facility for bending is pro- 
vided by a chamfered edge formed at each end of the members. 
The modified form of construction shown in Figs. 3 to 5 requires 
only a single type of member having a large portion with front 
teeth and a reduced portion in which are formed holes and ending 
with a chamfered edge.— August 11th, 1909. 


MEASURING AND TESTING APPARATUS. 


27,459. December 17th, 1908.—METHOD AND APPARATUS FOR 
FASTENING THE INDICATOR CORDS TO, AND UNFASTENING THEM 
FROM, THE RODS OF INDICATORS ON STEAM ENGINES, EXPLOSION 
MorToRS AND THE LIKE, Lodewgk Benedit van Boven, Amsier- 
dam, Holland. 
This invention has reference to an apparatus for fastening the 
cords to the rods of indicators on steam engines and the like, 





The apparatus is composed of a bell A, to which are linked two 
levers B, pivoted at C, and provided at their ends with hooks as 
shown, the lower hooks engaging beneath the conical knob of the 
indicator-rod Y, as soon as they are pressed against it by the 
springs E and plungers D. The upper hooks grip frictionally 
against the conical edges of the crown G as soon as a light 
pressure on the crown removes the upward resistance of a spring 
H. The crown G is fitted with a boss which surrounds a bolt J 
connected with the shank K. Inthe upper part of the bell A is 





arranged a slidable socket L in which a spring M is held in place 
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by a screwed cap connected with the bolt J. The spring M 
exercises a pressure on the indicator-rod Y so that the coupling of 
this rod with the apparatus can be broken as soon as the lower 
hooks cease to grip under the knob of the rod. The indicator 
cord is fastened to the eyelet piece K.— A ugwst 11th, 1909. 


MINES AND METALS. 


23,140. October 30th, 1908.—IMPROVEMENTS IN AND RELATING 
TO COAL-CUTTING MACHINES, Anderson, Boyes and Co., 
Limited, and Alexander Anderson, Motherwell, Lanarkshire. 

This invention relates to coal-cutting machines, and has for its 
object to provide in such machines improved means for removing 
the cuttings from the neighbourhood of the cutting tools, so as io 
prevent the cuttings from re-entering the cut made in the coal 
seam or from impeding the movement of the machine. According 
to the invention, such machines are provided with an attachment 
comprising a shovel or shovels, which are dipped into the débris, 
the motion changing in direction, so that the cuttings are moved 
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backwards along the floor, the shovels afterwards rising, and 
making the return stroke at a higher level, the shovel or shovels 
being operated simultaneously with the cutters, and, if desired, 
driven from the same motoras the cntters. As shown, the shovels 
A are carried on arms B, depending from a connecting-rod C, 
having one end connected to a crank pin D on a driving disc E, and 
the other end connected to the crank pin F of a crank G centred 
on a fixed stud H, the crank pins being preferably connected to one 
another as by means of arms I, one secured to each pin, and secured 
to a link J by means of studs K, which serve as crank pins disposed 
at the same radius as the crank pins F and D, the link J thus con- 
stituting an auxiliary connecting-rod co-operating with the 
connecting-rod C to assist in carrying the crank G past the dead 
centres.— A ugust 11th, 1909. 


BUILDING. 


25,374. Nevember 25th, 1908.—IMPROVEMENTS IN FERRO-CON- 
CRETE BEAMS, Guillaume Du Jardin, Huy, Belgium. 

This invention relates to ferro-concrete beams, its object being 
to provide beams of this kind of great strength, though very light, 
and to give means for their mutual engagement, in order to con- 
stitute a continuous hollow light and resilient floor. The beam has 
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a rectangular cross-sectional shape, and is provided with hollows 
which are crosswise directed with reference to its longitudinal 
section. Embedded in the upper and lower parts of the concrete 
beam are parallel iron rods C arranged in pairs, and connected by 
binding wires D. Besides the wire connection D, which forms a 
- rectangle, there is a second wire connection E to tie together the 
rods of the upper and lower pairs. At its longitudinal edges the 
beam is provided with depressions and projections such that the 
projections of one beam engage the depressions of the neighbour- 
ing beam.— A wgust 11th, 1909. 


SHIPS AND BOATS. 


1344, January 19th, 1909.—IMPROVEMENTS IN AND CONNECTED 
WITH RUDDERS FOR SUBMARINE VESSELS, Albert James 
Kemp and Frederick William Randall, Suuthsea, and Francis 
Archibald Primrose, Folkestone. 

This invention relates to submarine vessels and particularly to 
the steering mechanism, comprising a pair of diving rudders and 
a stern rudder for steering the vessel in a horizontal plane. It is 
to provide means for protecting the steering mechanism from 


floating or fixed obstacles, and also means whereby the steering 
mechanism may be controlled from the conning tower. The 
invention consists in providing one or more fins adjacent to each 
rudder, each fin tapering off towards the end remote from the 
rudder, and projecting laterally beyond it and provided with 
lightening holes. In carrying out the invention, the vessel is 
provided with two pairs of rudders B, equidistant from the centre 
of buoyancy when the vessel is wholly submerged, and mounted 
on horizontal shafts C. These shafts are provided with worm 





wheels engaging with worms carried by shafts F, which are geared 
to a vertical shaft G through bevel pinions. The shaft G is 
adapted to be rotated in either direction by a steering wheel in 
any usual manner. The horizontal steering of the vessel is 
effected by a rudder L mounted on.a shaft M arranged in a 
bracket N, which surrounds the propeller 0. The shaft M is 
provided with a yoke P linked toa similar yoke Q by means of 
rods R. The yoke Q is mounted upon a shaft S passing into the 
interior of the vessel and fitted with a lever T, which may be 
operated by any usual mechanism from a steering wheel U in the 
conning tower.—A ugust 11th, 1909. 


14,920. June 26th, 1909.—IMPROVEMENTS IN OR RELATING TO 
SUBMARINE Boats, Fried Krupp Aktiengesellschaft Germania- 
werft, Kiel-Gaarden, Germany, 

: This invention relates to receptacles which are arranged in the 

interior of submarine boats, a are intended for the reception of 

compressed air. Two methods of carrying out the invention are 
described. The first is shown in Figs. 1 and 2, where A is the 
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hull of the submarine, and B is the receptacle, which is biconvex 
in cross section, and is formed by the use of part of the hull A, by 
building in a vaulted division wall C running longitudinally, and 
two similarly vaulted end walls D. In the second form—shown in 
Figs. 3 and 4—there are provided, in addition to the receptacle B, 
two other receptacles G H, which are also formed by parts of the 
hull, and by building in division walls J K. and vaulted ends E F. 
A portion of the walls of the receptacles GH is also formed by 
parts of the wall of the receptacle B.— August 11th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


928,513. PRocEss OF AND APPARATUS FOR BURNING CEMENT, 
B. E. Eldred, Bronxville, N.Y., assignor to the Eldred and 
Palmer Company, New York, N.Y., a Corporation of New York 
— Filed April 30th, 1908.—Renewed April 8th, 1909. 

This patent is for a clinker-making plant for producing calcined 
material at or near the clinkering temperature, a rotary clinkering 
kiln having aclosed upper end, means for introducing the calcined 























material into the upper end, feeding a jet of powdered coal into 
the lower end, a pair of regenerators having flues opening into the 
lower end on either side of the coal jet, and means for alternately 
passing waste gases from the kiln through each of these regenera- 
tors to exit, and air through the other regenerators, and so into the 
kiln. There are fifteen claims. 


928,656. CLUTCH, C. P. Hollister, Pittsfield, Mass., assignor to 


Stilson Motor Car Company, Pittsfield, Mass., a Corporation of 


Massachussetts.—Filed December 7th, 1998. 
This isa motor car clutch. The wheel is made with partially 


cylindrical grooves, in which are placed corks put in endways. 

These can be renewed without trouble at pleasure, There are five 

claims, 

928,729. Liqguip GAS SUITABLE FOR ILLUMINATING AND HEATING 
PURPOSES AND METHOD OF MAKING SalD Gas, L. Wolf, Boston, 
Mass.—Fitled October 1st, 1908. 

This patent is interesting as being one of the first of its kind. 
The invention consists in producing gas by the distillation of 
hydrocarbon, such as mineral oil, cooling the distillation gases to 
approximately — 25 deg. Cent., thereby to liquefy all those con- 
stituents which comprise the easily vaporisable liquid hydro- 





carbons, separating the liquid thus obtained from the remaining 
constituents, and forcing all the remaining constituents into a 
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chamber filled with gasolene under a 
1500 lb. There are four claims, 
928,809, GRATE FOR GAS PRODUCERS AND MEANS FOR REMOVING 
ASHES THEREFROM, H. F. Smith, Lexington, Ohio.—Filed 
October 10th, 1908. 
This invention consists in the combination with a grate for sup. 
porting the bed of fuel in the producer, means for supporting the 


pressure of approximately 





grate, a liquid seal in the ashpit extending around the supporting 

frame of the grate ; a removable shoot extends through the side of 

the producer with a liquid seal, and a removable conveyor ex 

tending through the shoot into the ashpit serves toremove the ashes 

from the pit. 

929,688. Process or Castinc METAL INcots, J. F. Monnot, 

York, N.Y., assignor to Monnot Metallurgical Company, New 
York, N.Y., a Corporation of New York.— Filed September 6th, 
1907. 

In the art of casting metals, the process of making homo- 


geneous ingots which consists in casting molten metal into an 
ingot mould down through a wiping layer of fused alkali silicate. 
There are twelve claims, 
929,716. MEANS FOR INTRODUCING FRED-WATER INTO STEAM 
Borters, ©. W. Seddon, Proctor, Minn., assignor of one-haly 
to J. E. Chisholm, Oelwein, lowa.—Filed March 6th, 1908. 
The inventor discharges the feed-water into the steam space, the 


perforations being all in the upper half of the internal feed pipe. 

This can be withdrawn with the clack valve by unscrewing the 

gland as shown. There is only one claim. 

929,886. MEANS FOR MOUNTING VALVES IN ENGINE CYLINDERS, 
L. G. Sabathé, Paris, France, assignor to the Société des Moteurs 
Sabathé, Saint-Etienne, Loire, France, a Corporation of France. 
—Filed June 10th, 1908. 


The drawing almost explains itself. The valve is fitted with a 














The valve stem is 


crosshead secured to it by two vertical rods, 
There are 


surrounded by a spring resting on the guide as shown. 
five claims, 
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THE TEHUANTEPEC RAILWAY AND TER- 
MINAL PORTS. 
No. II1.* 


Havin given some description of the construction of 
the Tehuantepec National Railroad and the two terminal 
ports, Salina Cruz and Puerto Mexico, it may be interest- 
ing to consider the relations of this enterprise, both 
present and prospective, with the Panama Canal. To 
some extent such relations must, of course, be conjec- 
tural; but sufficient is known of both enterprises for a 
fairly accurate idea of their respective spheres and 
futures to be formed. Itis an acknowledged fact that the 
‘'ehuantepec Railway will shorten the traffic route 
for the Atlantic coast and for Europe by over 1200 miles; 
while it will also shorten the New Orleans route by 
450 miles. On the other hand, it cannot be disguised 
that it is only probably for the next few years, and until 
the Panama Canal is open, that the Tehuantepec will be 
enjoying such a rush of traflic as at present exists, and 
that this will desert it in some degree when the Panama 
route is finished. Naturally a good deal will depend upon 
the respective rates in force by the two routes; and it 
is quite clear that unless the managements come to an 
understanding, which is not at all unlikely, since “ rings ” 
and “ trusts’ are the order of the day, a severe competi- 
tion will exist until one or other of the undertakings hauls 
down its colours. 

It has been stated on frequent occasions that in 
building the Panama Canal, the United States Govern- 
ment were actuated by strategical and commercial rather 
than by financial considerations, and that they were quite 
prepared to operate the Canal for some years at a heavy 
loss. The Tehuantepec Railway is in no such strong 
position financially ; for, while it undoubtedly has abun- 
dant working capital, and is at present enjoying the full 
fruits of its enterprise, it is very questionable whether 
it could successfully withstand for any length of time a 
rate war such as is threatened. For this reason alone 
there seems to be little doubt that when the Panama 
Canal is open and ready for business, the rates in force 
on the Tehuantepec Railroad will have to be revised and 
adjusted. 

It may be pointed out that the rates through all canals 
are on gtoss tonnage. Hither Colon (Aspinall) or Panama 
will have to be a distributing point for vessels up and 
down the west coast of South America. It will not be 
economical for a vessel to leave New York, for instance, 
for the Panama Canal, pass through it, and then proceed 
down the west coast. More profitable will it be to take 
to Colon cargo which will fill the ship to the maximum 
capacity, and bring back a cargo in the reverse direction. 
A large part of this freight will have to be transferred 
into vessels of smaller tonnage in order to save canal 
tolls, and the result will probably be that a considerable 
proportion of package stuff will go across the Isthmus by 
rail, or Will be taken through the canal on lighters, which 
will overcome the burden imposed on large steamers 
passing through the Canal and returning empty, or going 
through about half-filled. 

This consideration, and many others, will bear upon 
the rate question; and by the result will the prospects 
and the future of the Tehuantepec route be controlled. 
Even, however, when the Panama Canal is open there 
must still remain a heavy traffic for the Tehuantepec 
Railway, which will secure a large proportion of freight for 
the west coasts of Mexico and South and Central 
America, unless, indeed, the Panama rates should be 
reduced below a profit-earning point, and equally desirable 
facilities for handling the traffic, or the privilege of 
breaking bulk and distributing from terminals at both 
termini, should not be assured. In any case, the vessels 
for the Orient and Australia would pass through the 
Panama Canal. It will take years, moreover, to develop 
practical methods of handling the Panama Canal business. 
A large number of smaller ships will have to distribute 
the cargoes of the large ships; the railway wiil handle very 
likely one-half of the freight that will cross the Isthmus, 
if that route is to compete with the Tehuantepec and the 
Suez Canal; and the rates will necessarily have to be very 
low if greatly to affect transcontinental rates in Mexico. 
If these rates are not made low enough to reduce greatly 
such transcontinental charges, then the Tehuantepec 
Railroad and the Suez Canal will continue to enjoy the 
greater part of the traffic. 

Up till recently, the charges made for transportation 
across the Isthmus of Panama have given cause for much 
complaint, and in spite of the high rates prevalent the 
gross earnings for 1908 were only 2.48 dols. gold per ton 
of 2000 lb., or 40 cubic feet, and this rc the heavy 
quantities of material handled for the Canal Commission. 
The through traffic amounted only to 35 per cent. of the 
whole. Latterly greater attention has been paid to the 
management of the Panama Railroad, to which consider- 
able additions in the way of rolling stock have also been 
made, and the whole line has now been put into a greater 
state of efficiency. 

There can be no question that the Tehuantepec route 
has been well organised, the facilities afforded to both 
steamship and railway companies having met with the 
emphatic approval of shippers. Cargoes are accepted at 
through rates and on through bills of lading between 
many Mediterranean ports, such as Trieste, Fiume, 
Patras, Palermo, Naples, Xc., for all ports on the Pacific 
between British Columbia and Valparaiso; while the 
same facilities are in force for the ports of Antwerp, 
Hamburg, Havre, Barcelona, Bordeaux, Lisbon, London, 
Marseilles, Stockholm, Southampton, Manchester, Liver- 
pool, and Rotterdam. 

It must be remembered that the Gulf of Mexico is one 
of the most important commercial centres of the world, 
that Galveston and New Orleans are now, next to New 
York, the most important ports in the States for tonnage; 
that, canal or no canal, there will always be a very 
important tonnage from New York, also from Europe, to 
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the Gulf of Mexico, proceeding there with the sole object 
of handling the traffic destined for, and originating at, 
Mexican and United States ports in the Gulf of Mexico. 
Thus Puerto Mexico is assured of a permanent heavy 
tonnage at its doors, and, in consequence, of adequate 
steamship connections on the Atlantic. 

It is true that the character of the traffic of the 
Tehuantepec Railroad will probably change on the open- 
ing of the Canal. It is certain, by that date, owing to the 
rapid extension of railroad development from the Isthmus 
of Tehuantepec through Guatemala and even Salvador, 
linking up Puerto Mexico with an important territory in 
Central America, that considerable tonnage from this 
district will always be assured to the Tehuantepec Rail- 
road, as such tonnage must naturally find its way to the 
splendid terminals of the Tehuantepec Railroad, both on 
the Atlantic and the Pacific, and to the steamship con- 
nections from such ports to all parts. 

Then, again, the mineral resources of the State of 
Oaxaca, in Mexico, have not yet been tapped, and from 
the information now to hand it would appear that some 
few years hence the Tehuantepec Railroad will be called 
upon to handle an enormous mineral traffic—principally 
iron ore—a traffic which is not so attractive to the 
Tehuantepec Railroad to-day. 

One of the earliest, as well as one of the most important, 
contracts made by the Tehuantepec Railroad was with the 
American-Hawaiian Steamship Company, which called 
for a minimum of 250,000 tons of Hawaiian sugar annually 
—a, figure which has already been considerably increased 
in the short time that the route has been open. European 
traffic commenced about October last, and since that date 
the railroad has successfully handled nearly 25,000 tons of 
coffee, as wellas carrying a large volume of dried fruit from 
the Pacific coast to both New York and Europe; while 
the total traffic handled by the railroad last year amounted 
to the considerable figure of 650 000 tons—a result, how- 
ever, which will be exceeded tbis year. 

As an evidence of the interest which the South 
American States are taking in the Tehuantepec route, 
it may be said that Peru has already announced that in 
the future its Consuls in the United States will urge all 
American exporters to utilise the Tehuantepec route, 
while similar steps will be undertaken by the authorities 
in Peru with regard to freight for the United States. 

No fewer than thirteen steamers a month now leave 
Europe for Puerto Mexico, and with the exception of the 
fortnightly passenger steamers of the Hamburg-Amerika 
Line, all these steamers make Puerto Mexico their first 
Mexican port of call, whereas formerly they all proceeded 
first to Vera Cruz, then to Tampico, and lastly to Puerto 
Mexico. Eight steamship lines in all are giving services 
from Europe to Puerto Mexico, and of these, four lines 
are British—viz., the Harrison Line, the Leyland Line, 
the Royal Mail Steam Packet Company, and the Cuban 
Line. The remaining four lines are:—The Hamburg- 
Amerika, of Hamburg; the Cie. Générale Transatlan- 
tique, of Paris; the Cia. Trasatlantica, of Barcelona; 
and the Norway-Mexico Gulf Line, of Christiania. In 
addition to these, the American-Hawaiian Line main- 
tains a weekly service of freight steamers of 8500 tons 
between New York and Puerto Mexico; there is a fort- 
nightly service by the Wolvin Line between Texas City 
and Puerto Mexico, and three or four steamers a month 
of the Mexican Navigation Company, giving regular con- 
nections with all Mexican ports on the Gulf. 

On the Pacific, the Tehuantepec Railroad’s terminal 
port of Salina Cruz is served by seven lines—namely, 
the American-Hawaiian, giving three sailings a month 
to San Francisco, Puget Sound, Portland, and the 
Hawaiian Islands; the Kosmos Line, two sailings a 
month to all ports as far south as Valparaiso, and as far 
north as Puget Sound ; the Compaiiia Naviera del Paci- 
fico, with sailings every ten days to all Mexican ports; 
the Jebsen Line, with monthly sailings to all ports 
between Corinto, in Central America, and British 
Columbia; the Canadian-Mexican Pacific Line, with 
monthly sailings to Victoria and Vancouver ; the Pacific 
Mail, monthly passenger service to all Central American 
and Mexican ports and San Francisco. In addition, 
there is a service to Hong Kong and the Orient by the 
Mexican Oriental Steamship Line, and by the Tokyo Kisen 
Kaisha. 

Another more or less important factor in the develop- 
ment of the Tehuantepec Railroad is that the Salvador 
Railway Company has made arrangements to establish a 
weekly steamship service of its own between Acajutla, the 
terminal of the Salvador Railway, and Salina Cruz. As 
Acajutla is only thirty-six hours’ steam from Salina Cruz, 
the weekly service of steamers, proceeding direct from 
Acajutla to Salina Cruz without any intermediate calls, 
must result in giving Salvadoreans such a service as they 
have never had in the past. It will enable them to reach 
Mexico City, the Mecca of all Central Americans, in less 
than four days. 

If the steamship arrangements entered into by the 
Tehuantepec route are encouraging, others which may 
be entered into in some of the great United States 
railway lines are hardly less so. Among these may be 
mentioned as probable the Vanderbilt System, which 
includes the New York Central and Hudson River Rail- 
road, the West Shore, the Boston and Albany, the Rut- 
land, the Michigan-Central, the Lake Shore and Michi- 
gan-Southern, the Chicago-Cleveland, the Cincinatti and 
St. Louis, the Lake Erie and Western, the Chicago- 
Indianapolis, and the Southern, with their numerous 
connections and spurs. The various railroads comprised 
in this group take an enormous tonnage from the com- 
mercial centres of the United States, such as New 
—— New York, Pennsylvania, Ohio, Indiana, Illinois, 
and Michigan ; and it would probably be no exaggeration to 
say that, from first to last, these lines handle 75 per 
cent. of the manufactured products of the United States. 
From this section of the North American Republic is 
shipped an immense tonnage across the continent for 
consumption in the Western and Pacific Coast States, as 
well as in the Prairie and Cereal States of the north-west 





and middle-west. Of this 75 per cent., one-third, at 
least, might at no very distant date easily pass over 
the Tehuantepec route, more especially when it is con- 
sidered that, while it takes from three weeks to five 
months for freight to go from New York to San Francisco 
by rail, shipments are being regularly made by way of the 
Isthmus of Tehuantepec in less than thirty days. It 
would appear that if the New York Central System adopt 
the Tehuantepec route it may well lead to a complete trans- 
formation in trans-continental ce, and would confer 
upon the Tehuantepec Railway an enviable distinction 
by making it the greatest highway of transportation that 
the world has ever seen. That the pioneers of the under- 
taking are not blind to its great future is clear from 
the fact that they have considered the advisability of not 
only doubling but of quadrupling the lines across the 
Isthmus, and this in full consideration of what the 
Panama Canal may mean for them when it is once open. 
Even should the Canal prove as successful as its most 
ardent advocates profess to believe, however, the 
Tehuantepec Railroad will, as we have pointed out, still 
secure as much traffic as it can conveniently handle. By 
the time that the Canal is completed, freight business 
will have increased so enormously and contracts will 
have been made so far ahead, that the route first to be 
opened will have little to fear. 
Attached is a complete table showing the distances of 
the various routes at present existing. 
Total 


Excess over 





Route from : Tehuantepec 
distance. ate 
New York to Hong-Kong vid :— e 
Oe rma, Serta 7 1 
Cape of Good Hope 16,945 ... ... 5,343 
Suez Canal ... ... 18,596 ... ... 1,894 
Panama Railroad ... ... 12,953 1,351 
Isthmus of Tehuantepec 11,602 _ 
New York to Yokohama via :— 
I acess - sce con” gen ee es 9,796 
Cape of Good Hope... ... ... 18,085 8,079 
LG 16,527... .. 5,601 
Panama Railroad ... 11,256 ... ...- 1,250 
Isthmus of Tehuantepec ... ... 10,006 .. .. — 
New York to Auckland, New Zealand, via:— 
eee: eee © 
Cape of Good Hope 16,719... «:. 4200 
Cape Horn ue 13.890 ... ... 4,466 
Panama Railroad ... ae 881 
Isthmus of Tehuantepec 0,474 24 — 
New York to Melbourne wd : 
GONOEIOUR SS 6.5 2505 su te 15,215 4,150 
Suez Canal es IG17%) ... 4,106 
Cape of Good Hope _... 15,019 3,954 
Isthmus of Tehuantepec 11,065 os 
New York to Honolulu 174 :-— 
Cleans sues... 15,826 9,163 
Panama Railroad ... .. 7,939 1,276 
Istbmus of Tehuantepec... . 6,663 
New York to San Francisco wid :— 
Crib, es ce GS . . T 
Panama Railroad ... ... ... ... 6,063 ... ... 1,173 
Isthmus of Tehuantepec 4,890 2.0. 0.0 — 
Liverpool to Hong-Kong vid :-— 
Cape Horm... .... ... i. ... 2G 5,353 
Panama Railroad ... 16,471 1,218 
Cape of Good Hope 15,722 469 
Isthmus of Tehuantepec 15,253. a 
Liverpool to Yokohama v4:— 
i ee 19,400 . 5,945 
Cape of Good Hope 17,653 . 4,198 
Panama Rai‘road ... ... 14,540 . 1,085 
Isthmus of Tehuantepec ... ... 13,455 ... — 
Liverpool to Auckland, New Zealand, via :— 
Cape of Good Hope... ... ... 16,221 ... ... 3,412 
SO omer 14,645 ... ... 1,836 
Cape Horn... ... 18,897 ... ... 1,088 
Panema Railroad ... .. ... i. ae 503 
Isthmus of Tehuantepec ... ... 12,809 .. 2. — 
Liverpool to San Francisco via :— n 
CapeHorn.., ... ... .. -. 16,552 8,276 
Panama Railroad ... ... 8,885 609 
Isthmus of Tehuantepec. 8,276 — 
New Orleans to Hong-Kong via :— 
CaO oe sic ace ~ 0. , 32. SEO ....... IGS 
Cape of Good Hope Sie... ... aa 
eS ee ee 15,108 4,835 
Panama Railroad ... ... ... ... 12,308 ... 2,035 
Isthmus of Tehuantepec 10,273 _ 
New Orleans to Yokohama via :-— 
I onc 5c sen sa 20,227 . 11,590 
Cape of Good Hope 18,625. 9,988 
Suez Canal... ... 17,039 . 8,402 
Panama Railroad ... eee... «.. Ee 
Isthmus of Tehuantepec... ... 8,637 ... 2 0 = 
New Orleans to Auckland, New Zealand, via :— 
ee ee eee 10,286 
Cape of Good Hope 17,259 9,164 
Cape Horn... ... 14,314 6,219 
Panama Railroad ... ... 9,659 1,564 
Isthmus of Tehuantepec... 8,095 _ 
New Orleans to Melbourne via :— 
Suez Canal TS Pe 16,683 . 6,947 
Cape Horn... ... 15,640 . . 5,904 
Cape of Good Hope 15,560 . 5,824 
Panama Railroad ... ... ... 11,181 . 1,445 
Isthmus of Tehuantepec ... ... 9,736 _ 
New Orleans to Honolulu via :— 
i ares rn 
Panama Railroad ... ... ... ... 7,294 ... ... 1,960 
Isthmus of Tehuantepec Ome i... 3. = 
New Orleans to San Francisco via :-— 
Cape Mere cca aw sss IGT .. 12,551 
Panama Railroad ... ... ... ... 5,418 1,857 
Isthmus of Tehuantepec 3,561 —_ 


It will be observed that in all the foregoing the 
Tehuantepec route offers an advantage. 








BOULTON AND THE SOHO WORKS. 


TurovuGu the courtesy of Mr. Courtney Darlington, who for 
many years assisted his father, whose death occurred quite 
recently, in the management of the Soho Works, we are 
able to put before our readers a number of illustrations of 
old tools which have a particular interest at the present 
time, owing to the fact that we have but just passed the 
anniversary.of Matthew Boulton’s death. The pictures 
are reproductions of photographs taken before the works 
were acquired by W. and T. Avery, Limited, and they 
may be regarded as supplemental to the series of draw 
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OLD TOOLS AT THE SOHO WORKS, BIRMINGHAM 


( For description see page 259) 
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Fig. 3-LATHE WITH WORM DRIVE + 4—-WATT STEAM TILT HAMMER 
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MURDOCH’S GAS PLANT AT 





SOHO 








Fig. 5 


ings which we gave in the eightieth volume of Tur | true circularity. Later on, in 1775, Wilkinson, of Ber- 
EnainkerR. Mr. Darlington has supplied us with what | sham, invented a boring machine with a stout and strong 
notes he can about the machines, and these in a few | bar that went right through the cylinder and along which 
cases we have been able to supplement from other | the boring head was fed. With this a 72in. cylinder was 
sources; but the early records of most of 
the tools have, we regret to say, been lost. 


Fig. 6 


machines, and possibly of all milling machines, and was 
very similar to the tool here illustrated. 

Amongst his many other inventions Watt produced a 

steam tilt hammer some years before Nasmyth designed 

the type of hammer that bears his name. 

Soho held at one time a great reputation 








It is greatly to be deplored that the his- 
tory of machine tools has not been pre- 
served, for in it might be found the whole 
story of the rise and progress of mechani- 
cal engneering. What the struggle of 
the early engineers were, when nearly 
everything had to be done by skill of 
hand, we, who have scores of different 
machines. can only faintly conceive. To 
all of us it would have been of the very 
greatest interest if records of the stages 
by which those tools were developed had 
been preserved. We hope that if anyone 
who may read this article is able to add 
anything to our knowledge of the ma- 
chines shown, or to recull anything of the 
methods of buiiding engines in the days 
of Watt and his predecessors, he will not 
hesitate to give us the benefit of his 
knowledge. 

Boring was one of the most difficult 
operations the early engine builders had 
to face. When Watt started making 
engines boring machines were of the 
crudest construction. The boring head 
was a cast iron disc fixed on the end of a 
long bar, which was revolved by a water- 
wheel or by horses. In the periphery 
of the disc the tools were wedged. The 
cylinder to be machined was firmly 
chained to a wagon which ran on a smooth road in front | bored for Watt so well that it was “not further from 
of the machine. Tackle was provided for pulling this | absolute truth than the thickness of a thin sixpence in 
wagon along; that was the only feed gear. The heavy | the worst parts.” This was a horizontal machine, but 

many engineers recognised the advantages of boring 

vertically, and there were several machines so arranged 

at Soho. One of these is shown in Figs. 1 and 2. 

According to modern ideas, the scantling of the machine 

is, it will be seen,.very light. The boring bar ran 

freely in bearings and in the wheel, but was splined 
along its upper half and keyed to the upper half of 
the saw tooth clutch, which is seen clearly in the 
engraving. A long rack, just visible in Fig. 1, pro- 
jected vertically from the top of the bar, and with it a 
small pinion engaged. The pinion was_on a cross shaft, 
| which had a worm wheel keyed to the other end, and by 
revolving the corresponding worm the feed was effected. 
| The drive was taken from acone pulley right up under the 





Fig. 7—-LIGHT PLANING MACHINE WITH LOOSE TABLES 














| shaft of the second cone bore a small bevel pinion gearing 
| with a large wheel on a vertical shaft.. Just below the 
| bevel wheel was a pinion gearing with the big driving 
| wheel, thus giving rotation to the bar. 
| Fitted into the same housing was a smaller drilling and 
| boring machine driven in a similar manner. It can be 
| distinguished to thé left of the big machine. The 
machines in the foreground of Fig. 1 were comparatively 
| new when the photograph was taken, and were built, 
| like all tools, and even travelling cranes, at the Soho 
| Works, by Boulton and Watt themselves. As an example 
| of a Soho lathe we give Fig. 3. It is of interest chiefly 
| for the worm drive at the near end; the worm wheel, it 











| requirements. Fig. 8, on this page, is interesting 


| 

|invented by Nasmyth. It will be recalled that the 
| inventor of the steam hammer obtained his first job when 
| he came to London in the private laboratory of Mr. 
| Maudslay, and that there he was employed in making 
Fig. 8-NUT FACING MACHINE bev elaborate and beautiful models of marine engines 





which engineers know so well. Part of bis work was to | 


boring head sagged down and cut more at the bottom than | file up hexagon nuts, and this work proving difficult and 
the top, and there was nothing whatever to ensure that | tedious, he devised a milling device which was fitted to 
the cylinder was straight. It was rarely cylindrical,|a lathe for performing it. Subsequently, this lathe 
and we find Watt on one occasion rejoicing that one | developed into a complete and independent machine. 


cylinder he had produced was nowhere more than in.from ' which was the ancestor of all modern nut milling | 





beams to another cone on the right of the machine. The | 


| will be observed, hardly comes into line with modern | 


because it is an early example of a type of machine | 


for coppersmith work, and it was with 
the Watt hammer illustrated in Fig. 4 
it was done. Even up to the end this 
steam tilt was employed on the produc. 
tion of copper expansion joints. 

As an example of another early ma- 
chine built at Soho, we reproduce, Fig. 7, 
a photograph of a light planing machine. 
A curious feature about it is the table. 
It was apparently provided with two 
inverted vee slides, upon which small 
plates provided with holes for holding- 
down bolts were fitted. 

From tools we turn to one or two 
other interesting antiquities. Fig. 9 
shows one of the oscillating cylinders for 
the 2000 horr2-power engines of the s.s. 
“Ulster, of tne City of Dublin Steam 
Packet Company. It was made to re- 
place one that had been cast in 1859. 
Its internal diameter was 96in., and it 
weighed approximately 30 tons. The 
stroke of the engine was 72in. The pro- 
duction of such a cylinder would be 
regarded as a remarkably fine piece of 
engineering even now, and this was a 
copy of one made nearly fifty years ago. 
It is interesting to recall that the Ulster 
was provided with a superheater, which, 
after trial, was discarded.) -v#u7 09892 

Finally, we give two illustrations’ of the Murdoch gas 
plant at Soho. This plant was used until the old works 
changed hands, and in Murdoch’s own time it had lighted 











Fig. 9—-OSCILLATING CYLINDER OF SS. ULSTER 


the underground shops or caverns in which he did much 
of his mechanical work. 
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THE FINNISH RAILWAYS AND THEIR 
ELECTRIFICATION. * 

Some 93 per cent. of the railways in Finland belong to 
and are worked by the State. Only 287 kiloms. are owne 
by private companies, while the total length of the State 
railways, including service lines, is about 4500 kiloms. 
The first line from St. Petersburg to Helsingfors and 
Tavastehus was opened in 1862, and is 522 kiloms. in 
length. A short line, 153 kiloms. in length, to Hangé was 
built and opened by a private company in 1873; but it 
was bought up by the State. in 1875. This prompti- 
tude, and the fact that all the great extensions of 
recent years have been made by the State, prove that 
the public rights in the ways of communication have 
always been jealously guarded. By 1883 1520 kiloms. had 
been constructed ; and about 3000 kiloms. since then. The 
line from Helsingfors through Tammerfors to Tornea is 
830 kiloms. long; that from Kotka to Kajana is 492 kiloms.; 
that from Viborg to Joensuu 311 kiloms. The great bulk 
of the lines are single, only 177 kiloms. being double 
track. They are constructed to 5ft.gauge. The country 
is generally fiat, the rail-gradient reaching 25 per 1000 
only at one place, and 20 per 1000 at three places; only 
544 kiloms. length have a gradient above 15. 

The total cost of these lines has been about 350 
million marks = £14,000,000, that is £3100 per kilom., 
or nearly £5000 per mile, including service lines, or £7200 
per mile excluding service lines. At the end of 1907 the 
public debt on account of railways stood at only £5,500,000, 
or only £1220 per kilom. of line. 

Exact statistics are available only up to the end of 
1907, and since then an important branch, 82 kiloms. 
long, from Elisenvaara to Nyslott, has been opened, while 
another twice as long from Joensuu to Nurmes may be 
finished next year. Another branch about 100 kiloms. 
long is being built in the extreme north from Kemi to 
Ravaniemi. Herewith is aspecially prepared map showing 
both the railways and the waterways in Finland. The 
waterways will be referred to in a subsequent article. 
The lines are served by about 500 locomotives, 1000 
passenger coaches, and 13,000 goods wagons, the average 
capacity of the coaches being 33 seats and of the wagons 
9 tons. 

In 1907 there were run 8} million passenger train- 
kiloms. and 44 million goods train-kiloms.; 12 million 
passengers were carried, or about 170,000 per kilom. 
length of line, each passenger travelling an average dis- 
tance of 434 kiloms. This means 520 million passenger- 
kiloms.; and the average fare was 3} centimes per 
passenger-kilom., the total passenger receipts being 
163 million francs, or £670,000, which equals £350 per 
mile of line—excluding service lines. 

In the same year 3} million tons of goods were carried, 
or 140,000 tons per kilometre of line, each ton being 
carried an average distance of 122 kiloms. The receipts 
from goods traffic were 22} million francs. This means 
£470 per mile of line. Thus the combined receipts from 
passengers and goods and other odd sources were 
40 million francs, or £830 per mile of line in operation. 
On the other hand, the total costs of operation amounted 
to 333 million francs. This means £700 per mile, ora 
little over 84 per cent. of the receipts. Of these costs 
74 per cent. went in central management, 254 per cent. 
in supervision and maintenance, 32} per cent. in traffic 
expenses, and 34} per cent, in locomotive costs and 
materials. 

The net excess of receipts over costs, excluding interest 
on first cost, being 64 million francs, yield 1} per cent. on 
the capital outlay. 

The number of servants, both regular and day 
labourers, on the railways is 14,630, which works out at 
7.7 per mile of line. Of these 6150 are day labourers, 
and the total cost in salaries and wages is 22.4 million 
francs, or an annual average of 1530f. = £61 per worker. 
A State pension and accident insurance bureau for the 
railway servants is in operation. 

The general progress of these railways is shown in the 
diagram on page 262. 

It is evident that the railway expenditure has been 
regulated so as just to yield a low amortisation rental, 
and to give the nation the full benefit of the possible 
traffic facilities. The object has also been throughout to 
develop those parts of the country most handicapped by 
natural features. Thus the interest upon capital outlay 
yielded by excess of receipts over costs varies from 3.7 
per cent.on the Petersburg-Helsingfors-Tavastehus sec- 
tion, and close on 3 per cent. on the Abo-Tammerfors 
and Viborg-Imatra sections, down to 0.45 on the Abo- 
Karis-Helsingfors line along the coast, which was opened 
as late at 1899, and is still not tly used in conse- 
quence of the competition of the very comfortable and 
rapid coasting steamers ; while the two lines running far 
northwards to Kajana and to Tornea, as also the more 
recent line to Bjérneborg, in the extreme west, yield only 
from 4 to 3% per cent. 

The developments of the receipts and of the operating 
costs have followed closely similar curves, and in the 
early years suffered severe fluctuations. After rapidly 
rising to 9300f. per kilometre of line in 1874-6, the receipts 
fellto 7100f., and then again rose steadily to 9300£. in 1882. 
There was then, again, a great rapid falling off, the lowest 
point being 5500 in 1887. There has been a constant 
advance since that date; but the recovery was slow until 
1895, when only 6800f. was reached. In 1900 the sum of 
10,500f. was attained ; and during the subsequent period 
of five years of world-wide depression there was no further 
increase. Since 1905 the rise has again been rapid—at 
the rate of 1300f., or £52 per annum. Since 1895 the 
average rate of increase has been 520f., over £20 per 
kilometre per year. Since 1896 the annual rate of increase 
of costs has been 590f., so that while the net receipts 
remained at 3000f per kilometre from 1896 99—a little 
higher only than the average for the previous twenty 
years—it has fallen to 2000f. in the last few years. 





d | stationary from 1876 to 1882. 


The total receipts have risen from under 7 million francs 
in 1876 and 8.4 millions in 1887 to 39.6 millions in 1907. 
This great increase in total income has followed upon a 
bold policy of extension of length of line. This remained 
With the exception of 
short pauses it has since then been rapidly developed. The 
average rate of extension has been over this period exactly 
100 kiloms. per year. Thus the trust in the capacity of 
the country for industrial and general development on 
which this bold Government policy has been based has 
been fully justified by the financial results. Over the last 
twenty years the total income has increased at the 
average rate of 1.56 million frances (£62,400) per year. 

It is also satisfactory to note that the passenger and 
goods traffics have increased in precisely equal propor- 
tions. In 1876 the passenger traflic yielded 44 per cent. 
of the total receipts; in 1906 it yielded 43} per cent. 
An interesting fact is that while the goods traffic 
remains fairly constant throughout the year, the passenger 
traffic is 50 per cent. greater in summer than in winter. 

The receipts per kilometre of line are very unequally 
distributed. They are 33,600f. per year on the Helsing- 
fors-Petersburg section ; 14,600f. on the Abo-Tammerfors 
section; over 9000f. on the Hangi, Vasa, and Imatra 
branches; and much less on the other lines. It is 
regrettable that the official statistics do not give the 


line. A close examination of these, assisted by lengthy 
explanations generously given by the staff, convinces one 
that they are completely trustworthy, erring in detajl 
only in the rightly prudent direction of making here and 
there over-liberal allowances for doubtful items in cost 
of construction. The general order for this work, 
emanating, no doubt, from the Senate, erred seriously, 
however, in the opinion of the present writer, in directing 
that the estimates should cover far too great a proportion 
of the whole system. The above given statistics illustrate 
the immense variation of the density of the traffic, and it 
does not seem to have been sufliciently recognised (1) 
that it requires, under all possible local conditions, 
a considerable traflic-density to justify the initia! 
capital outlay upon electrification, and (2) that when 
a long line carries heavy traffic through short 
lengths at either end, but very light traffic over 
its middle length, it may be bad policy to electrify the 
whole length, but very good policy to electrify the two 
short end lengths. This preliminary remark is necessar, 
in order to enable a true comprehension of the followin: 
figures to be arrived at. The estimates show a prolit 
upon each of the four aiternative big schemes investigated. 
But the profit would be many times greater if the scheme 
were more rationally restricted to those sections wher 
electrification is economically justified. The policy of 
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separate figures for the different portions of the Helsing- | 
fors-Petersburg line, because the traffic throughout a long 
middle length upon it is, in a great ratio, less dense 
than that between Petersburg and Viborg, and that 
between Helsingfors and Rihimiki. Probably between 
Petersburg and Viborg the receipts are over £3000 per 
kilometre of length. Again on the line stretching from 
Kotka on the coast northwards to Kajana, the traffic on 
the short southern section from Kotka to Kouvola is 
much denser than that north of this limit; but the official 
statistics do not differentiate between the two sections. 
On the whole length of 526 kiloms. the receipts are only 
5600f. per year per kilometre. 


Prosects or Rarway ELECTRIFICATION. 


In 1907 official estimates were very thoroughly worked 
out for the capital and working costs of electrification of 
the more important lines. The chief engineer of the 
State Railway Administration has very kindly given the 
present writer complete details, not only of the results | 
of these estimates, but also of the bases on which | 
they rest, and the manner in which the calcula- 
tions have been made, including sample diagrams of | 
the actual graphic and arithmetic calculations for the | 





* See the ‘‘ Development of the Industries of Finland,” Tue EneineEr, 
September 3rd, 3 


most difficult portions of the main Petersburg-Helsingfors | 





Swain Sc 


THE RAILWAYS AND WATERWAYS OF FINLAND 


the general industrial development of the country as a 
whole by a great extension of railways into remote parts 
where the traffic for a long period of years can hardly 
cover operating expenses is, at least in Finland, a per- 
fectly justifiable and profitable economic national policy ; 
but electrification of railways is an entirely different 
question. Electrification is not necessary to obtain the 
desired industrial development and the bringing into 
the coast markets of the products of remote districts. 
Eleetrification is only justifiable in those sections where 
the traffic—mainly passenger traffic—is already sufii- 
ciently dense, or is likely to become so in consequence of 
electrification, to yield a substantial profit upon the 
capital outlay. Whether it does so or not depends upon 
the saving electrification effects upon the working costs 
per train mile, and this, in its turn, depends entirely 2 
the traflic density. It cannot be to the general good of 
the country and the nation to make the cost of working 


| the remote lines greater per train mile than they are at 


present. It necessarily promotes the general good to 
make the working cost per train mile less than it now 


| is upon the already busy sections, and upon those sections 


where a speedy great development is fairly certain. 
The maximum weight of the trains varies largely on 
the various lines. It is 300 and 570 tons respectively for 
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passenger and goods é } ; 
line. The lowest passenger train weight is 190 tons on 
the Hangé line, and the lowest goods train weight 200 tons 
on the Suolahti branch. The maximum number of trains 
in motion simultaneously is thirty-eight on the Petersburg- 
Helsingfors line, and the minimum is four upon the 
above-named branch. The maximum horse-power calcu- 
lated to be required at the turbine shaft of a central 
electric-power generating station had, for the year 1906, 
the extreme limit on the Petersburg-Helsingfors line, 
36,800 horse-powér, and a “normal” value of 28,400, 
while the “ probable” normal for 1910 is 32,600. The 
yearly mean for this line would be 8900 horse-power. These 
figures are obtained from complete calculations based on 
weights, gradients, curves, c. &c., at each point along 
the whole line, the true average being obtainable only 
by making the calculations throughout the whole length. 

“For the lines connecting Viborg-Imatra-Elisenvaara- 
Nyslott-Joensuu the extreme maximum for 1906 was 
14,700; the probable normal maximum for 1910 was 
11,600, and the yearly mean 1750 horse-power. On the 
much longer line from Kotka to Kajana the similar figures 
were 15,000, 12,300, and 1760 horse-power. The estimates 
for electrification cover nine other lines besides the above. 
The whole of the twelve are grouped officially into four 
districts. For these the following are the totals yielded 
by the electrification estimates :— 


Maximum Probable 








trains on the Petersburg-Helsingfors | 





for main line and 50 sq. mm. for sidings. From 20 to 25 
per cent. increase of speed over the present schedules has 
been reckoned on. This increase may perhaps be as 
much as is practicable without re-formation of the roads 
as at present laid; but it is not so much as is desirable. 
Of the various rates allowed for depreciation and upkeep, 
it will be sufficient to mention 8 per cent. for central 
station (water-turbine) machinery; 6 per cent. for trans- 
formers; 1,7; per cent. for buildings; 2} per cent. for 
contact line; and ,’, per cent. for power transmission line. 

In reckoning the cost of the electric locomotives allow- 
ance is made for the value of the displaced steam 
locomotives ; 186 of the former are assumed to do the 
work of 170 of the latter, on the ground that the former 
require less frequent laying-by and less time in the 
repair shops on each visit thereto, Again, fifteen steam 
locomotives are retained as a reserve. On this basis, the 
displaced locomotives being kept in service on other 
portions. of the State Railways where the traffic is 
developing rapidly, the new cost of electric locomotives 
is found to be £96,000, and on this 3 per cent., or £2880, 
is allowed yearly for amortisation. 

The savings in operating expenses are calculated under 
the head of (1) fuel, inclusive of 8 per cent. on two years’ 
storage of (wood) fuel; (2) materials for locomotive oiling, 
cleaning, and lighting; (3) locomotive repairs ; (4) loco- 
motive wages; (5) workshop wages; (6) material for 
pumping and warming shops; (7) train lighting and 
warming, a not inconsiderable item in Finland; (8) 
saving on six small existing railway electricity central 
generating stations. These savings total to £101,300 per 
year. 

The new expenditure is then calculated for power 
developed at the waterfalls of Wallinkoski, on the river 


| Wuoksen, the river which discharges the whole of the 


o. of =e normal Annual 

simultaneous 1906. maximum HP. 

trains, H.P., 1910. te 

Wuoksen-Kymmene, or 

Eastern... ... .. 64 ... 60,000 ... 52,000 ... 12,500 
Kumo, orSouth-Western 28 25,000 22,000 4,680 | 
Seiniijoki, or Western... 14 12,000 10,000 1,680 | 

Ulea, or North-Western 17 ... 13,000 11,000 1,280 

Totals . 110,000 95,000 20,140 


It is further estimated that in 1916 there will bea 
further increase of about 20 per cent. The present 
writer thinks this estimate much too low, and the diagrams 
of development prove it to be so if very unfavourable 
conditions be not gratuitously assumed. Confining atten- 


| water from the enormous Lake Saima, and which yields 


| @ minimum flow of 410 cubic metres per second, with a 


| fall of about 10} metres. 
copper at £100 per ton costs 9,150,000f.; the total cost 


tion to the portions of less sparse traftic, the statistics | 


Jote/ Receipts 


For this scheme the bare 


of the transmission and contact lines, 18,874,000f.; that 


| of the transformer stations, 2,200,000f.; and the central 
| station buildings and machinery, 5,550,000f. 


This latter 
works out at only £5 3s. per horse-power at the turbine 
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PROGRESS OF THE RAILWAYS OF FINLAND 


show a reasonable anticipation of between 30 and 40 per 
cent. in six years’ time, without any allowance being 
made for stimulation due to electrification. If allowance 
be made for this, an increase of 50 per cent. is well within 
the limits of sober and moderate expectation. 

The data for construction costs have been taken from 
the Swedish electrified railways, these being, in general 
economic condition, the most nearly similar to the Finnish 
railways. For the power lines about double the copper 
cross-section used in Sweden has been assumed, because of 
the longer transmission distances ; and for this reason iron 
trellis masts have been estimated for the transmission, 
the contact line being mostly upon timber poles. In 
these two items the costs are placed much higher than in 
Sweden ; and, in passing, it may be pointed out that this 
excess in the estimates would entirely disappear if a more 
rationally restricted area of electrification were adopted. 
The price of copper is assumed at £100 per ton. As the 
cost of the bare copper is, in this estimate, 48} per cent. 
of the whole cost of power and contact transmission, a 
reduction of 85 to 40 per cent. in the price of copper 
would lower the whole by between 15 “a 20 per cent. 

The detailed estimates are made out only for the line 
between Petersburg and Helsingfors and that between 
Viborg and Antrea, these having a total length of track 
ph kiloms., or 890 kiloms. of single line, inclusive of 
sidings. 

The power transmission is single-phase at 40,000 volts 
and 25 periodicity ; and the locomotive motors are single- 
phase at 12,000 volts. The transformer stations are 
pon apart an average distance of about 40kiloms. 

he total number of these stations is fourteen, most of 
them with three transformers in each, while each of: the 
two nearest Petersburg has four; each transformer has a 
maximum capacity of 1500 kilovolt-ampéres. Most of the 
power line runs alongside the track, and where it lies at a 
distance from the railway it consists of two lines sup- 
ported on independent rows of masts. Exclusive of 
copper, this system makes the power and contact lines 
together double as costly as in Sweden for single track 
railway and 1.6 times as costly for double-track lines. 
The standard contact line is given 65 sq. mm. section 








shaft. The minimum steady horse-power yielded at the 
turbine shaft by this fall is 43,000, and the price asked by 
the proprietors of the land and water rights has to be 
added to the above. The total of the new yearly expen- 
diture, including all that has been mentioned above, 
comes to £54,790. Subtracting this from the already 
cited total savings, a net yearly saving of £46,530 is 
effected. The horse-power required on the railway for 
this scheme is calculated as 35,000. 

But the report states that electrification would bring 
about such an increase of traffic on the sections near 
Petersburg that within a very short period 15,000 horse- 
power would be used on the first 19 kiloms. of line outside 
Petersburg alone. As this stretch is supposed under the 
above described scheme to be fed from one transformer 
station of 6000 kilovolt-ampére capacity, it is apparent 
that, so far as these districts of dense traffic are concerned, 
the estimates fell far short of the actual probabilities. 

Similar calculations have been made for the use of the 
Imatra Waterfalls further up this same river. Here the 
buildings and machinery of the central station are esti- 
mated to cost 11,500,000f., or double the cost at Wallinkoski, 
the hydraulic works being extremely expensive, and the 
horse-power actually in the water being 70,000. The 
peculiarity of this estimate is that nothing is charged 
against the acquisition of the water and land rights, the 
reason being that these are already State property. The 
remark may be interpolated that this seems a bad 
reason for placing the value at zero. In spite of this 
advantage, this scheme yields a materially less profitable 
financial result than the first one. It is otherwise un- 
necessary to consider it in detail, because both the State 
supreme authorities and unanimous public opinion have 
decided against the damming of the Imatra Falls, which 
is the great show public garden of the north, attracting 
weekly throughout the summer many thousands of tourists 
from all the countries of mid and north Europe, as well 
as from Britain and America. The same remark applies to 
the third scheme worked out by the State Railway engineers, 
which consists in the partial damming of these same Imatra 
Falls. Their fourth scheme consists in the utilisation 
of three falls, namely, Wallinkoski along with Anjala and 











Mankala, two waterfalls on the Kymmene River, which 
runs into the sea at Kotka. Here again Anjala is State 
property, and no charge is made for the acquisition of the 
rights. Mankala is private property, and difficult to 
acquire. The two together yield a horse-power 1200 less 
than is required for the scheme, so that this scheme 
necessitates the accumulation of energy in one or other 
form. It works out to a rate of profit about two-thirds 
that given by the other schemes, and for this and other 
reasons, explained in the engineers’ report, it is not 
recommended. 

The engineers’ report finishes by pointing out that the 
Petersburg-Viborg section of the Finnish State Railway 
is the most ripe for profitable electrification. 








A NEW ELECTRICAL GENERATING STATION 
AT BUENOS AYRES. 


SOME time ago the German Transatlantic Electricity 
Company, of Berlin, which either owns or leases all the 
stations for supplying electric current for power and lighting 
purposes in the city of Buenos Ayres, decided to concentrate 
its plant in one large central station, which is now in course 
of construction on an arm of the Dock §ud, situated outside 
the boundaries of the city of Buenos Ayres. This new station 
is to be equipped with machinery of approximately 110,000 
horse-power capacity, and will be one of the largest electrical 
generating stations in the world. Some idea of its size will 
be gathered by reference to the illustrations. When com- 
pleted it will contain ten turbo-alternator sets, each of 11,000 
horse-power, of which five are at present in hand—three at the 
works of Franco-Tosi, at Legnano, and two at the Mannheim 
works of Brown, Boveri and Co. The top illustration on page 
267 shows the first of these large turbo-alternator sets, which 
was despatched by Brown, Boveri and Co. to Buenos Ayres 
in November last, whilst the others show the finished and 
unfinished parts of the turbo-alternator. The steam turbine 
is constructed for a normal output of 11,000 horse-power at 
a speed of 750 revolutions per minute, and is capable of 
giving an output of 14,200 horse-power for at least two hours 
under normal conditions, the steam pressure at the stop 
valve being 1801b. per square inch, and the superheat 572 deg. 
Fah. The normal steam consumption with a load of 7500 
kilowatts has been guaranteed not to exceed 6.3 kilogrammes 
(13.91b.) per kilowatt-hour, the cooling water being supplied 
at 60deg. Fah. There are two generators, each having an 
output of 750 kilowatts, at 12,000 volts and cos ¢.9, coupled 
in tandem, one having a periodicity of 25 cycles and the 
other a periodicity of 50 cycles per second. An exciter, 
coupled to the end of the alternator shaft, with an output of 
110 kilowatts at a pressure of 220 volts, provides tbe exciting 
current for both generators. The surface condenser, which 
has a cooling surface of 1300 square metres (13,993 square 
feet) will be able, when supplied with sufficient cooling 
water at 60 deg. Fah., to condense 50,000 kilogrammes 
(110,200 Ib.) of steam, giving a vacuum of 28.5in., whilst a 
vacuum of 27.2in. will be maintained when the condenser is 
supplied with the cooling water at 77 deg. Fah. The total 
weight of the set, including the condensing plant, is 475 
tons. The turbines, which are of the parallel-flow type, 
have two cylinders—high and low-pressure—with a bearing 
between them. This arrangement, we are informed, has 
been adopted with a view to obtaining the highest ecoriomy 
in steam consumption, and to allow a greater number of 
blade rows to be fitted. 

The high temperatures are confined to the comparatively 
small high-pressure cylinder, so that the expansion effects 
due to these high temperatures are reduced to a minimum. 
The double-beat controlling valve is operated by means of oil 
under pressure instead of steam, as is customary. The oil is 
supplied from the general lubrication system, the advantage 
claimed being that, should lubrication fail, the turbine will 
be automatically stopped. A fly-ball governor operates the 
relay on the controlling valve, and is connected to the same 
vertical shaft as one of the oil pumps, and is driven by 
helical gear from the shaft. On the same shaft there is an 
emergency governor set to act if the speed should increase 
above the normal by 15 per cent., and thus close the double- 
seated valve in the ordinary manner. On the other side— 
and symmetrical with this shaft—is a second oil pump, 
driven by the same helical wheel. This second oil pump 
works in parallel with the first pump, and supplies oil for 
general lubrication at a pressure of 22 1b. per square inch. 
The turbine rotor consists of forged steel drums, into the 
extremities of which the shaft ends are shrunk and locked by 
means of bayonet keys. The steel hubs which carry the 
shaft ends are provided with heating channels on the steam 
inlet end, so that uniform heating of the rotor is obtained. 
To balance the thrust, dummy pistons with labyrinth pack- 
ing are provided. The one which balances the thrust of the 
low-pressure expansion, and which, in the earlier type of 
Parsons turbines was very large, is built on the low-pres- 
sure end of the rotor, in accordance with Fullagar’s patent. 
The two rotors are coupled together by a flexible coupling, 
an intermediate thrust bearing being provided. The alter- 
nators are of the Brown, Boveri turbo-type with rotating 
field magnet and stationary armature. They are of the 
enclosed type with induced draught ventilation. The 
laminations of the stator are sub-divided by means of a large 
number of air ducts, as is customary in such machines, thus 
presenting large cooling surfaces to the air. The entire core 
with its spacers is held together by press plates at each end of 
the machine, the windings being secured in the slots by means 
of wedges. The ends of the windings projecting out from the 
armature housing are fastened by insulated supports in such 
a manner that no displacement, either due to mechanical or 
electrical causes, is possible. The circular steel plates form- 
ing the field magnet cores are also separated from one 
another by distance pieces to allow free ventilation between 
them, and are provided with slots to receive the windings. 
The coils are of copper strip wound on formers, and are so 
arranged in the slots of the field magnets that the pressure 
due to centrifugal force cannot cause deformation. The coils 
are secured in the slots by means of metallic wedges so that 
movement is impossible. The ends of the windings project- 
ing over the core of the field magnet are protected and held 
in position by caps of a non-magnetic metal of considerable 
strength and all the windings are ventilated. The two alter- 
nators are mounted on separate bed-plates fitted and screwed 
together. The ventilation is carried out on Brown, Boveri 
and Company’s system, cold air entering at both ends of the 
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machine through two openings in the bed-plate provided for 
this purpose, and the air is then blown, by means of two fans 
situated at the ends of the rotor, through the channels pro- 
vided in the rotor field magnet wheels and through the stator, 
after which it goes out by an opening on the top of the | 
machine casing. By means of this system of ventilation all 
parts of the machines are maintained at a uniform tempera- 
ture, and equal expansion is obtained. It is said to be im- 
possible for the machines to get out of balance. The alter- 
nators are capable of carrying an overload of 25 per cent. for 
half an hour, and the temperature rise after ten hours’ con- 
tinuous running is guaranteed not to exceed 45 deg. Cent. 
to 50 deg. Cent. on any part of the machine above that of the 
surrounding atmosphere. The weight of one of these 
generators complete, but exclusive of bed-plate or bearings, 
is 73.4 tons, the stator alone weighing 48.1 tons and the rotor | 
25.3 tons. Six sets are being built in the works of the A.G. | 
Brown, Boveri and Co. at Baden and Mannheim for the | 
central station, Buenos Ayres. 
a three-phase generator, with a normal output of 7500 kilo- | 





Switch Room 


watts—maximum 9000 kilowatts—coupled to a turbine, whilst 
two sets have two separate generators of the same output. 
Each of the five bays of the boiler-house will contain twelve 
Babcock and Wilcox marine type boilers. These bays are at 
right angles to the dock, and are fitted with overhead 
bunkers. 
The coaling plant has been designed to utilise ‘‘ run-of- 


| mine’’ Welsh coal from the colliery, carried by ocean-going 


steamers, and to deliver it either into storage silos or direct 
into bunkers in the boiler-house. The coal in its passage from 
the steamer will be broken to a suitable size for use in con- 
nection with automatic stokers and simultaneously automati- 
cally weighed. Thecoal will be brought to the statior for the 
time being by means of railway wagons, and unloaded by jib 
cranes placed on the bridge carrying conveyors B and B’— 
see page 265—which run parallel to the railway track. 


When the river is sufficiently dredged to permit of ocean-going | 


colliers being brought alongside the quay, travelling bridges 


Four sets will each consist of | will be constructed upon which the jib cranes will be placed, | 


and the travelling bridges fitted each with one of Babcock 


| means of epicyclic gear. 
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and Wilcox tipping tray conveyors capable of handling large 
pieces of coal. As the bridges may be moved along the quay 
side the position of the cranes will easily be adjusted to suit 
the hatches of the colliers. At the outset, however, there 
will be two travelling 44-ton jib cranes. These cranes, with 
a radius of 35ft. and capable of hoisting the maximum load 
at a speed of 100ft. per minute, will be placed on the 
structural steelwork, on which will be installed the tipping 
tray conveyors B and B! above referred to. The cranes will 
be of the Babcock and Wilcox single motor type fitted with 
the ‘‘ Crypto ’’ gear, by means of which the motor operating 
the crane runs continuously, and is started by means of a 
single switch, no controller being required, and the power of 
the motor is transmitted to various motions of the crane by 
Each crane, when in full working 
order, will handle 50 tons of coal per hour, the coal being dis- 
charged by the crane into a combined travelling hopper and 
single-roll coal breaker, and all pieces of coal will be reduced 
to a maximum size of 8in. 

From the coal breaker the coal will pass into two of the tipping 
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tray conveyors, Band B', each of which is capable of handling 
@maximum of 100 tons of coal per hour. These conveyors 
will deliver the coal into breakers which are placed in the 
towers situated at each end of the silos, the coal having to be 
broken to suitable dimensions for burning on mechanical 
stokers. In its descent to the next pair of conveyors the coal 
is automatically weighed and registered, and, after passing 
the weighing machine, it is delivered by means of special 
rotary fitlers into either one or two of the gravity bucket con- 
veyors—O and C', page 265—each of which is capable of 
handling 100 tons of coal per hour. These conveyors are de- 
signed either to deliver the coal into the silos, or, if it is 
desired to feed direct from the collier into the boiler-house 
bunkers, to discharge into conveyors D and D', which are 
carried on steel structures across the end of the boiler-house. 
After having been weighed, the coal passes from the conveyors 
D and D' into the boiler-house to conveyors E and Ej, each of 
which has a capacity of 50 tons per hour. Should it be de- 
sired to take the coal from the silo into either of the boiler- 
houses, delivery is effected from the bottom of the silo by 
means of special valves delivering the material to travelling 
fillers, which are placed belowthe silo, and charge the buckets 
of the 100-ton conveyors C aud C', ‘The coal is then elevated 
and carried along the top of the silos and delivered into con- 
veyors D and D' as before. The delivery of the coal from the 
silos would be at the rate of 50 tons per houc. 

The plant has been designed to work automatically with the 
minimum amount of attention, and is capable of indefinite 
expansion, as the conveyors D' and B and B!' may be so 
extended as to take in any number of units, that is, silos and 
conveyors. The whole of the coal handling plant, including 
the gantry cranes, conveyors, coal breakers, &c., is being 
manufactured at the Renfrew Works of Babcock and Wilcox, 
Limited, whilst the electrical equipment is being furnished 
by the Allgemeine Elektricitats-Gesellschaft, of Berlin. 

The turbine house extends across the end of the five bays 
of the boiler-house, with a special intermediate bay to con- 
tain the whole of the pumping machinery. The switchboard 
room is being built on the other side of the turbine house. 
All the main buildings will be of steel and concrete. 

One of the principal difficulties which had to be surmounted 
in connection with this plant was the question of the supply 
of condensing water. It had been estimated that if the 
supply were drawn from and then returned to the dock the 
temperature of the water would be unduly raised, and a 
design has been adopted by which the condensing water will 
be drawn from the dock and carried by means of an under- 
ground tunnel, beneath the dock, and discharged into the 
river Plata, a distance of about one mile, 

Between each boiler-house and in the centre are placed the 
chimneys, six in number. There will be thirty Babcock 
and Wilcox water-tube marine boilers, constructed for a 
working pressure of 190 lb. per square inch, and each capable 
of evaporating normally 24,600 lb. of water per hour and at a 
maximum of 30,800 lb. per hour. Each of the boilers will 
have a Babcock and Wilcox superheater constructed to pro- 
vide a maximum temperature of steam of 625 deg. Fah., the 
tubes being of weldless steel and connected at both ends by 
expanded joints to wrought steel cross-boxes. Each boiler 
and superneater will be enclosed in casings composed of 
wrought steel plates fitted with fire refractory material and pro- 
vided with outer air casings. There is an arrangement to 
facilitate the removal of soot from the tubes and to provide 
for the thorough inspection of all tubes and fittings.. The 
waste gases from the boilers are taken through Green’s 
economisers, of special construction, arranged on a floor 
above the boilers. The pump-house has a 10-ton overhead 
electrically-driven crane, and in the turbine house there will 
be a 30-ton overhead electric crane. The piping installation 
has also been supplied by Babcock and Wilcox, and practi- 
cally the whole system consists of steel piping, the steam and 
feed being solid drawn, and the water and exhaust being 
riveted. The steam from each set of six boilers is taken to a 
l4in. main at the rear of the boilers. The two mains in 
each boiler-house are connected at one end by cross-over 
mains. The other ends of the mains pass across the pump 
room into steam separators situated in the engine-room base- 
ment before passing to the turbines. These separators are 
all connected by a l4in. main, so that, if necessary, any set 
of boilers can supply steam to any turbine. The feed pumps 
are situated in rooms between uhe boiler-houses above the 
hot wells, and the boilers can either be fed by means of 
water which has been heated in its passage through the 
economisers, or direct from the pumps. Arrangements have 
been made whereby the amount ot water passed into any 
boiler can be measured. The steam consumption of each 
turbine can also be determined, as the air pump discharge is 
taken through Schilde water meters before it enters the hot 
well. 

An arrangement has been made with the Buenos Ayres Great 
Southern Kailway Company to dredge the branch of the Dock 
Sud, so as to permit of ocean colliers coming alongside the 
Electrical Company’s wharf, and in order to facilitate the 
unloading of the machinery from the steamers a floating pon- 
toon, equipped with sheer legs, has been supplied by Babcock 
and Wilcox, Limited, and by this means weights up to a 
maximum of 60 tons are being lifted out of ships’ holds 
and placed either in barges alongside or carried upon the 
sheer legs of the pontcon. 








THE AEROPLANES AT RHEIMS. 


(By vur own Correspondent. ) 
No. Il.* 


THE meeting at Rheims having demonstrated that it is 
comparatively easy to fly, and that this may be done by 
machines presenting considerable variations in form, the 
problem now to be solved is the selection of the most 
suitable types and the laying down of principles which 
will allow of their being steadilyimproved. Experiments 
have so far been carried out on the “ trial and error” 
plan, and good results have been obtained without 
experimenters knowing exactly how it is done. But now 
a Société d'Etudes de Locomotion Aérienne has been 
formed with a view of advancing the science of 
aeronautics. It has a laboratory in Paris, comprising, 
among other things, an. ingenious apparatus, very 
similar to that employed by Stanton, Maxim, and others, 
designed by M. Kateau for determining the value of 





* No. L. appeared September 3rd. 





planes and propellers. This consists of a _helicoidal 
ventilator having a diameter of 1.20 m., driven by a 
petrol engine of 25 horse-power. This ventilator is 
placed at one end of a box 1.60 m. square, which at the 
other end terminates in a truncated cone, in the aperture 
of which is placed a trellis of wood. As the air is 
forced through the trellis rotation and eddies are 
taken out of it and it issues as a steady blast on the 
planes to be tested. The velocity of the air at 
the aperture is measured by a Pitot tube connected 
with a water manometer. It can be varied with 
great accuracy from zero up to 40 m. per second. 
In front of the aperture is a wooden frame made as 
light as possible, and in order to reduce the inertia 
the weight is partly supported by floats in cylindrical 
recipients. On the frame are fixed uprights carrying two 
plates drilled with a number ofholes to permit of the plane 
to be tested being adjusted at any inclination. The effort 
exerted by the air on the plane in raising the frame 
is measured by weights on a balance supported at the 
bottom, while the horizontal movement of the plane is 
measured by a long balanced lever attached parallel to 
the frame. A good deal of interesting data has already 
been obtained with the aid of this apparatus, which 
promises to advance considerably the science of aeroplane 
construction. It has, for instance, been shown that a 
thin plane is less efficient than one made up of two sur- 
faces over a light framework, the lower surface being flat 
and the upper surface curved. The tests, however, have 
not been carried out long enough to allow of any definite 
conclusions being arrived at concerning the most suitable 
forms to be given to planes. 

The problem of the sustaining surface and forms to be 
given to planes is working out its own solution, but the 
same thing cannot be said of the propeller, which is giving 
rise to a vast amount of academic discussion. There are 
some experimenters who affirm that the aeroplane will 
eventually be able to glide by simply utilising the forces 
of the wind, in the same way as the condor and albatross. 
Whether this will be achieved or not, it cannot atfect the 
necessity of employing propellers for swift flight, and it is 
probable that for some time to come the propeller will 
constitute the principal agent in the progress of aviation. 
The trouble arises from the fact that no one knows how 
the propeller acts when turning in the air. The various 
theories put forward found little to support them in the 
trials at Rheims. Some builders of aeroplanes argue 
that the propeller should displace the greatest volume of 
air and be pushed forward by the reaction of the air 
current it creates ; others, who constitute a much smaller 
class, contend that the propeller should cleave its way 
through the air, and that, theoretically, the velocity of the 
air behind the propeller should be equal to its forward 
movement. Thus, in one case, we have propellers 
running at high speeds and driven by powerful engines, 
and in others larger slow-running propellers with engines 
of about half the power. The results obtained with 
different propellers at Rheims were puzzling, to say the 
least. In his former machines, as weil as the one piloted 
by Delagrange at Rheims, M. Blériot employed a small 
propeller running at about 1400 revolutions per minute 
keyed direct on the engine shaft. In the No. 22, with 
which he beat the 10 kiloms. record, he had a larger 
propeller geared down by a chain to 500 revolutions per 
minute, the engine developing about 50 horse-power. 
The speed of the machine was materially increased, but 
the monoplane was distinctly slower than the Curtiss, 
while M. Blériot only succeeded in beating one record by 
carefully tuning up his engine and getting the maximum 
power possible out of it. Again, Mr. Glenn Curtiss 
arrived in France with a biplane which attracted general 
admiration, except for the propeller. To the French, who 
make their propellers in accordance with scientific 
formule, the Curtiss propeller, with its two flat narrow 
blades set at an angle to each other, appeared to be a 
hopelessly crude affair. Nevertheless, his machine 
showed a fine turn of speed, and when, in the hope of im- 
proving it he fitted one of the French scientific propellers, 
his speed dropped appreciably. He then returned to his 
own propeller and won the-Gordon Bennett Cup. The 
Curtiss propeller has a diameter of 6ft., and being keyed 
on to the engine shaft, runs at about 1300 revolutions per 
minute. The engine develops 25 horse-power. Until 
recently the Wright machines were looked upon as repre- 
senting the highest efficiency yet attained in aeroplane 
construction, principally on account of the low power 
required to drive them; but at Rheims their speed per- 
formances were somewhat disappointing. The Wright 
machine has two large propellers turning at about 
450 revolutions per minute. ‘I'he difficulty in arriving at 
any correct conclusions regarding the ettliciency of pro- 
pellers is due to the necessity of taking so many outside 
tactors into account, such as the form and dimensions of 
the planes and the way in which the power is applied to 
drive them. It is, however, fairly certain that the small 
high-speed propeller as at present made has the lowest 
efficiency of all. Judging from the results obtained with 
the engines, the waste of power must be enormous. Such 
propellers are employed chiefly on monoplanes, where, on 
account of the construction, they are placed in front. 
Possibly the front propeller may be conducive to the 
remarkable steadiness of the monoplane; but, on the 
other hand, the body lies in the stream of air behind the 
propeller, whereby there would appear to be a certain 
reaction against the thrust. This was particularly the 
case with the Antoinette as well as the earlier Blériot 
machines, but in the latest Blériot the propeller is driven 
by a chain at the point above the body, although against 
the plane. It would seem that, in order to utilise the 
force to the best advantage on monoplanes, the propeller 
should be placed somewhere underneath the rear. of 
the plane; practically, however, this is out of the 
question, because the propeller must not be placed 
in a position where it is liable to be damaged 
when alighting. The position of the propeller has, there- 
fore, to be determined largely by a question of convenience, 
although when the moat suitable form and position are 








ascertained, builders will be able todesign their acroplanog 
in accordance with these new conditions. So far as can 
be judged from a necessarily imperfect comparison 
between machines and propellers offering so much 
diversity, the propeller should cleave through the air 
instead of churning it up like a ventilator fan. The two 
narrow flat blades of the Curtiss propeller, set at an angle to 
each other, seem to offer the highest efliciency yet 
attained. It is to be hoped that Professor Rateau’s new 
apparatus will throw some light upon the propeller design 
otherwise the problem will be discussed indefinitely untij 
it is possible to carry out experiments with different pro. 
pellers on aeroplanes of the same type and dimensions 
and flying under exactly the same conditions. Another 
thing that has entirely upset preconceived ideas is the 
threatened abandonment of twin propellers. The Wrights 
have always aflirmed that twin propellers were necessary 

to stability, and yet nothing could be steadier than the 
machines running with single propellers. Whether one 
or two are used is merely a question of efliciency. 

While a considerable amount of experimental! work wil] 
have to be carried out before any really satisfactory 
results can be obtained with propellers, it is obvious that 
the question of motive power is merely one of mechanical 
improvement. With an increase in the efliciency of pro- 
pellers the power employed can be diminished for a given 
speed, and therefore smaller and more reliable engines 
can be employed in the future for light aeroplanes, except, 
of course, for those built to attain exceptionally high speeds, 
As we have explained, the waste of power on the majority 
of aeroplanes necessitated the use of engines of some. 
thing like 50 horse-power, and in order to diminish their 
weight special types of light engines have been con. 
structed. That the engine is far from being satisfactory 
was proved by the time spent at the Rheims meeting in 
getting it to run satisfactorily. For one successful flight 
each day there were probably a dozen preliminary flights 
or failures. One of the causes of these continual engine 
troubles, it was said, lay in the fact that the aeroplane 
flies at varying altitudes, with the result that the gas 
mixture is not always constant, and Farman knew what 
he was doing when he made his flights close to the ground, 
whereby the gas mixture was always constant. In view 
of the very moderate elevations generally attained, it is 
difficult to believe that this cause can have been very 
potent. A motor car ascending a hill has to meet similar 
barometric changes. It was to be remarked that the 
majority of aviators had brought down their selection of 
carburetters to two makes, and as they were still far from 
being absolutely reliable for aeroplane engines, it is certain 
that considerable attention will have to be given to the 
carburetter. 

So far as engines themselves are concerned, it is note- 
worthy that all the machines which accomplished the 
best performances were fitted with engines of special 
design. This is entirely opposed to previous experience, 
since special engines tor aviation have always proved 
more or less disappointing, and the best flights have fre- 
quently been done with engines of the ordinary type, 
modified and lightened for the purpose. In this class may 
be placed the Glenn Curtiss engine, which, however, has 
been made especially light, but the engines used by 
Blériot, Latham, and Farman were all of special types. 
Farman’s biplane was fitted with a Gnome so-called rotary 
engine, in which the five cylinders rotate round the axis. 
The Gnome is a beautifully built engine with ribbed 
cylinders machined out of nickel steel, whereby extreme 
lightness is obtained, and contrary to what might have 
been expected, showed itself to be one of the most trust- 
worthy engines competing. As the ribbed cylinders 
revolve at a high speed, they are efficiently cooled, and, 
not being required to carry water, Farman was able to 
have an abundant supply of petrol for long-distance 
flights. It is to be remarked that Farman had entered a 
machine with a four-cylinder vertical engine for the long- 
distance trials, but he obtained permission to replace this 
with a rotary Gnome engine. At present the aviation 
engine is being worked out in three directions, that is 
to say, with high compressions and high lineal piston 
speeds; low compressions with a large number of 
cylinders and high angular velocities ; and rotary engines. 
The Gnome engine, which is not of the true rotary type, 
since the cylinders rotate round the axis by the aid of 
pistons and cranks, is the only one in the last-named class 
which has proved at all successful. The multi-cylinder 
engine, with high angular velocity, has the advantage of 
weight reduction per horse-power, and engines with high 
lineal piston speeds are more economical, which is an 
important feature for aeroplanes. The solution will rest 
with aeroplane builders who will select the lightest motors 
consistent with regularity and economy, and as scores of 
engine firms are now preparing aviation motors, they will 
probably have plenty of choice in the early future. 

A serious inconvenience with all the machines com- 
peting at Rheims was the absence of the clutch between 
the engine and propeller. The chief reason for this is, that 
there has been no clutch sufliciently light and trustworthy 
for transmitting high powers, and as lightness is of so 
much importance, aeroplane makers have preferred to do 
without: a clutch wherever possible. For starting the 
engine, therefore, the propeller has to be pulled round, and 
the machine begins at once to skim along the ground 
unless held back by men until the pilot is ready. This, 
of course, is a risky method of starting, and the pilot has 
not the convenience of being able to run his engine and 
test it preparatory to starting, which is the reason why 
there are so many failures to fly. The construction of 
clutches, however, is making the same progress as in other 
branches of aeroplane manufacture, and metallic clutches 
are now being introduced, light, powerful and reliable 
enough to be fitted to aeroplanes. 

In dealing with the design and construction of aeroplanes 


-at Rheims we have not referred to the all important 


question of providing means for rising from the ground 
without being obliged to run on skates or wheels over a 
specially selected surface for a considerable distance 
before there is sufficient pressure under the planes to lift 
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the machine in the air. It is, however, a moot point 
whether the present types of aeroplanes will ever be able 
to rise straight from the ground by asuitable arrangement 
of propellers or by other means, or whether the striving 
after a machine combining the advantages of the heli- 
copter and the ordinary aeroplane will not result in the 
evolution of an entirely different kind of apparatus. In 
the present state of the art, which is still very young, 
despite the remarkable progress made during the past 
few weeks, it is impossible to venture anything more than 
mere suppositions as to the form the flying machine will 
take in the early future. 








SHOP MANAGEMENT AT THE WORCESTER 
POLYTECHNIC INSTITUTE. 
By WILLIAM BIRD, Professor of Mechanical Engineering, 
Director of the Washburn Shops. 

Tue American technical school of the past has been 
asked to do too much, but it has nevertheless been very 
successful, and has had a marked influence on education 
in general. It has been required to give its students a 
general training more or less in harmony with that given 
by the regular college, and, in addition to this, some 
engineering work of a professional nature ; while at the 
same time the students have had more or less practice to 
develop skill in drawing and shop practice. The college 
now teaches the sciences and laboratory system, the high 
school has taken up manual training, mechanical drawing, 
and the elementary sciences, and the trade school deals 
with the shop practice as a training for skill. This leaves 
the field clear for the technical school to develop into a 
strictly professional engineering school. 

The modification of the course in shop practice to meet 
the new conditions of the engineering school is an im- 
portant question, and this article is an account of how 
this problem is being worked out at the Worcester Poly- 
technic Institute in Worcester, Mass. 

In the first place, the object of the work in shop prac- 
tice in the course in Mechanical Engineering is to teach 
the young engineers how to manufacture, and by this 
term manufacture is meant a combination of two things 
—construction and management. Under construction he 
is taught something of what can be done and how it 
should be done, no great importance, however, being 
placed on ability or skill in the actual performance of an 
operation. The work in construction is divided into four 
parts, and the student learns in a general way the possi- 
bilities and limitations in pattern making, foundry, forge, 
and machine shop practice. The course in Mechanical 
Engineering requires four years of thirty-two weeks each, 
with about fifty-five hours’ work per week in recitation, 
lecture, laboratory, and study, with eight hours each 
week devoted to shop practice. This shop practice time 
is given up to construction for the first three years and to 
shop management in the fourth year. 

When it comes to shop management, most of the 
engineering schools resort to the lecture system. The 
services of outside parties, who have had successful 
business careers, are often secured, and the student has 
an opportunity of hearing how things are done. The 
problem, however, has been how to establish the 
laboratory system and have a place in connection with 
the school where manufacturing was actually going on. 
Worcester has: been the first to do this, and for a number 
of years has had in the Washburn Shops a regular 
manufacturing plant. The general impression seems to 
be that this means simply that some commercial use is 
made of the students’ work, while in reality it means that 
several well-organised shop departments are carried on 
throughout the year by competent foremen, each with 
his own set of journeymen, entirely independent of the 
students and their instructors. Whatever of the students’ 
work passes inspection is turned over to a commercial 
department, and the instruction department is credited 
with the same. It may be of interest to some to know 
that these credits amount to less than 10 per cent. of the 
cost of instruction. 

The line of argument here presented, if carefully 
followed, can lead to but one conclusion. First, the shop 
as a part of the school is carried on for educational 
purposes. Second, the student, after reaching the point 
of efficiency in any given operation, does not learn very 
much. Third, the shops do not secure financial gain 
until after the student has reached the efficiency point. 
Conclusion: There can be no profit in selling what the 
students make. If, however, a line of goods is manu- 
factured by a regular commercial department, it is 
possible to sell these goods at a profit, and at the same 
time furnish an incentive to the student to do good work, 
for he sees that the piece he is working on may become 
a part of some machine which is being constructed by 
the shops. The shop work ai Worcester differs from that 
given at other schools, principally in the fact that the 
students work in the same shops as the journeymen, 
and the element of time is constantly brought to their 
attention. 

In the first half of the fourth or senior year the student 
takes up the subject of jigs and fixtures, the fixing of 
piecework prices and the making up of operation cards. 
In the second half he connects all of his previous shop 
training with the office work. Here the commercial 
department plays a part which is unique at Worcester. 
All of the records of the previous year’s business from 
which the books were made up are given out, and a 
complete review made of the office work. The class is 
divided into twelve groups, one for each month. From 
the cash slips each group makes up a cash book for its 
month, from the original orders and dates of shipments a 
day book for each month is made, and from the invoices 
a journal or record of purchases of each month is made. 
These books must check up with the office records before 
being posted. The ledger is divided into twelve parts, 
each group having a few letters and one or two shop 
accounts. The correct balance for each section of the 


ledger is obtained from the office, and the students are 





required to go over their work until they get the same 
result. This work gives them a very good conception of 
accounting, and no graduate need in the future be 
dependent upon a bookkeeper, for he knows enough about 
the books to look things up for himself. 

Having made up a complete set of books, the work of 
analysing the various accounts is taken up. The time 
cards as handed in by the journeymen are gone over and 
the pay roll and distribution sheet made out. These 
time cards are also used to study the cost of each opera- 
tion in the construction of each piece, which is required 
for the different machines which are manufactured by the 
shops. This gives them the necessary data for comparing 
the shop costs of different lots, and for making an 
inventory at any time with the parts in various degrees 
of completion. They are also able to work out a state- 
ment as to what equipment would be required to 
manufacture a given number of machines within a stated 
time. The overhead charge or shop burden is worked 
out, and its relation to productive labour compared with 
previous years. The various expenses in the foundry are 
tabulated, and the proper allowance which the foundry 
departmentshould be given for the several sets of castings 
required for the different machines is figured out and 
checked up with the prices actually allowed. 

The cost of equipment is next considered and the proper 
allowances for depreciation made. Each group is given 
a shop department to work on, and a report is made up 
after the students have measured up the belting, shafting, 
pulleys, &c., and looked up the records of each machine. 
Their results are then compared with the office records. 
The next step is to consider plant appraisal, and here the 
work is similar to the equipment valuation. 

The important point in all of this work is that in 
addition to lectures and class-room work the students 
at Worcester are brought into actual contact with the 
commercial world. They do book-keeping, they ship 
goods, they carry on correspondence, they handle actual 
time cards. 

The course in shop practice is laid out in such a way 
as to harmonise with the other studies. The work in 
machine design must agree with the possibilities of 
machine construction, the charging of the cupola with 
the lecture on foundry practice. The power required for 
the machine tools, as shown by laboratory tests, gives the 
data for the design of the power plant as taught in the 
course in Steam Engineering. 

Other institutions may have preceded Worcester in the 
establishment of a course in shop management, but 
Worcester is the first, and at present is the only, engi- 
neering school which carries on a manufacturing plant in 
which the student has an opportunity for laboratory 
practice in shop management. 

The Washburn Shops form a commercial establishment 
selling its goods in the open market in competition with 
other manufacturing concerns. It has selling agents for 
its drill grinders and sensitive drills in all countries where 
manufacturing is carried on. Its aim is to make the 
best machines of their kind, and to make use of all the 
latest developments in science and experimental work in 
the design of new machines. The student who has had 
his engineering shop practice in an establishment of this 
character finds the start in life at commencement a com- 
paratively easy step. 





The article printed above was most courteously written 
by Professor Bird, in reply to our request for information 
about the novel form of training engineering students at 
the Worcester Polytechnic Institute. Since its receipt 
we have had an extremely interesting correspondence 
with Professor Bird, and his letters add so much to our 
knowledge of the system he is developing and the prin- 
ciples at the base of it, that we, with his permission, give 
the following abstracts from them.—/ Ep. Tue E.| 


With regard to the actual shop work of our students, I would 
say that we have a regular course, consisting of exercises in 
standard shop operations. Our men, of course, do not become 
expert machinists, but do learn enough to hold their own when 
working during the summer recess in outside shops, as a number 
are obliged to do toearn their way. Of course, we are not training 
our men for this work. Our object is to teach the possibilities of 
the different operations With this training, it is possible for them 
to take up the more advanced work in which they study the cost of 
an operation ; for example, the comparative cost of a machine part 
finished in lathe, or roughed out in lathe and ground, the cost 
finished in planer, and corresponding cost milled. The object in 
the accounting is to give them an idea of book-keeping, so that 
they can study the shop costs and analyse the reports of different 
lots of the same machines, and see what the possibilities are of 
further reductions. 

We are continually asked to recommend men, and with the in- 
variable request that a man who has had experience is wanted. 
What we are trying to do is to give our men something as near to 
shop experience as it is possible to do, and at the same time give 
them an opportunity to continue their studies under instructors 
who are capable of giving them information which the students 
find they lack when they run up against shop problems, 

We agree with you that a great deal of shop instruction as given 
in most schools might better be left out, and our problem has been 
so to improve our shop instruction to make it equivalent in value 
to regular engineering studies, such as steam, gas, electrical, and 
hydraulic engineering. 

We have had some success in our work, and while we depend 
largely on good raw material, we have turned out a number of 
men within the last two or three years who have become office 
managers, and have gone right by men from other schools. Some 
have gone into shops and reduced the cost of manufacturing and 
saved the amount of their salaries several times over the first year. 

Of course, there are other men we have to graduate because 
they pass the requirements, but who never amount to much, and 
if you can suggest some study to introduce in our course that will 
brace these men up we would be under lasting obligations to you. 
We are not training machinists, not cost clerks, but teaching our 
men how to make the best use of material, ines, and inist 
on the one hand, and what to have the cost clerks do on the other 
hand to make information valuable and available. 

Our great claim in this work is that in the Washburn Shops we 
have a realshop, and consequently the students are ina commercial 
atmosphere and come pretty. near having real shop experience. 

Of course, the scheme is more or less of an experiment, and we 
are continually changing the work to meet the new features as 
they appear. We are alone in a way, as we have no other school 
to go to for advice based on experience. 








I agree with you and Sir Robert Hadfield that personality 





counts for more than training. The students themselves appre. 
ciate this point also, for most of them expect us to deal out this 
personality the same as we do equations in thermodynamics. We 
have a better chance than most schools to develop a man along 
certain lines in our Washburn Shops, as the conditions are very 
different from those prevailing in the ordinary college shops, 

There are, however, two very serious difficulties. One is the 
influence of the ‘‘ college professor,” for, of course, we have them 
here, and they want to have things done just the same as they are 
done in other colleges. The other difficulty is the age of the 
students. Coming as they do from our high schools, they are stil] 
boys, and they take their studies as so much medicine to be 
swallowed, and the instructor, under the same delusion, first 
decides on what is a good average dose, and then gives them all 
the same quantity and quality. Now, if we could have the right 
kind of men rather than all kinds of boys, it would be easier for 
us, for they would come to us knowing what they wanted. Their 
individuality would be more pronounced, and all of their studies 
would be purely professional and not simply for training. he 
problem is what to do with the boy in the twilight zone. If we 
let him develop into a man in the shops, he loses his mental grip, 
and finds it very hard to resume his studies. If we let the deve. 
lopment take place in the college, we generally find that he has 
not developed into the right kind of a man. 

Now, our present idea is to combine a college course for culture 
and mental trainiag, a shop course for work and observation, and 
a professional course for useful information and ability. he 
Bible says that we should train up a boy in the way he should go, 
and we have always emphasised ‘‘ the way.” Our idea is to put 
the emphasis on ‘“‘he.” That is, there are many ways, and each 
one should take the way best fitted for his personality. The 
objection to this scheme is that every student will require a special 
course, and we propose to answer this by offering a course which 
is different from all other courses, and assume that it will only 
attract such students as are naturally interested along these lines, 

Now, if all of our engineering schools would take up special 
‘“‘ ways ” instead of all trying to be ‘‘ the way,” a young man would 
have a chance to choosa his way. 








DEVELOPMENT OF MODERN GOLD DREDGERS. 


POWER dredgers for gold recovery in alluvial fields have 
been largely developed through experience with various: types 
in New Zealand, and examples, based generatly on the bast 
known of these types, have been produced in considerable 
numbers by Lobnitz and Co., Limitad, Renfrew, for a wide 
variety of destination and employment. Siberia, Burma, 
Straits Settlements, Bolivia, Peru, Ashanti, British Guiana, 
French Guiana, Senegambia, Ankobar, Tierra del Fuego, and 
the Offin River are some of the diverse places on the 
world’s surface where dredgers by this firm have been put to 
work. 

Although it is generally recognised that every gold dredger, 
to ensure success, should be designed to suit the particular 
conditions for which it is intended, it is yet true that dredgers 
fitted with shaking screens and similar devices have, for most 
conditions, been superseded by craft having a sluice box, or a 
revolving screen and elevator, as main features. In turn 
these features are now being set aside—in the experience of 
Lobnitz and Co. at least—by the ‘‘ propulsion screen ’’ which 
they are fitting to most of their productions of this class. 
The first gold dredger fitted with this device was completed in 
March this year for use in Peru, to the design of Messrs. Inder 
and Henderson, consultingengineers, London. Three dredgers 
in which the propulsion screen is a feature have been com- 
pleted and despatched this year—one, the first, that mentioned 
above, to the order of the Inambari Gold Dredging Concessions, 
Limited, Peru ; one to the Syndicat Mana, French Guiana ; 
and one to the Compagnies des Mines de Senegambie, Paris, 
and the Guiana Gold Company, Limited, London, has just 
placed an order with Lobnitz and Co., Limited, to fit their 
third dredger with a propulsion screen. By adopting the 
propulsive screen the usual revolving screen and elevator. 
which are costly to repair, are entirely dispensed with, and 
the gravel is much more simply and effectively treated, and is 
discharged as high as required behind the dredger. The 
pictures on page 270 are from photographs of dredgers fitted 
with the screen as erected in Lobnitz and Co.’s works. 

The special feature under notice is best seen in the top view, 
where the screen and the rigid shelf which supports it in its 
traverse are seen projecting over and beyond the hull of the 
dredger. The screen is mounted, as may be seen from our 
illustration, on small wheels or castors, and receives its pro- 
pulsive motion through a rod connecting it with a suitable 
moving part of the dredging machinery without the use of 
any intermediary gear wheels. By means of an ingenious 
arrangement of cranks and rods associated with the castors, 
and tied to both shelf and screen, the motion imparted to the 
latter is of an unequal character, being accelerated on the 
outward and retarded on the return stroke. This unequal 
reciprocating motion, of course, gives the dredged material 
the momentum necessary for the proper rate of traverse along 
the screen. The latter thus acts like a riddle in separating 
the gravel, the fine material being caught on gold-saving 
tables as usual, and the coarse material discharged at the end 
of the screen. The gravel while being separated is continuously 
visible and accessible, thus providing for very convenient and 
effective treatment. The form of the screen enables the 
perforated plates to be quite flat, and very easily changed or 
replaced. By changing a few perforated plates in the screen 
the dredger fitted with it can be very quickly adapted to meet 
any variation in the ground. It is quite suitable for either 
river or paddock dredging. Heavy boulders can pass over 
the screen without injuring it, and there is no elevator 
to suffer damage. There is no necessity to stop working and 
lift boulders out of the buckets, as they can be safely, and 
without any undue wear of the machinery, passed over the 
top tumbler along with the finer gravel. 

To make dredgers adaptable to any spoil the builders 
arrange this patented screen with the incline adjustable, as 
also the steel gold tables and the tail-races to suit varying 
material. To render re-erection abroad as simple as possible 
the steel hull and the framing and machinery of each dredger 
are erected completein the builders’ works and run under steam 
before dismantling for shipment begins. The regular size of 
gold dredger with propulsion screen suitable for running night 
and day requires a crew of two men per shift—say, six in all 
in the twenty-four hours—and this machine will lift and 
properly treat per day as much gravel as 1000 men, with hand 
rocker and washing arrangement, are capable of. Itis almost 
needless to add that in addition to the large amount of spoil 
treated with economy one great advantage of this type of 
machine is that the buckets can be lowered below water to 
reach bed-ro2k, where the heaviest and richest gold is oftenest 
found, and which, as a rule, is quite unattainable by ordinary 
hand recovery and washing. 
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RAILWAY MATTERS. 


REPRESENTATIVES Of the American steam railways and 
a number of Government officials have joined in a co-operative 
plan to conduct an inquiry into the physical properties and 
methods of manufacture of steel rails to ascertain what can be 
done to improve the rai's now purchased. 


Tur Mazoe Railway, Rhodesia, will probably leave the 
Aryshire line at about 13 miles from Salisbury, cross the Gwebi 
River to the west of Salisbury-Mazoe Road, then passing to the 
east of Goroto’s Kraal, will run down the Umvodzi River to the 
foot of the hills between Balfort Homestead and the Jumbo Mine. 


AccorpING to the Electrical Review, a Swedish 
engineer, Herr Quistgaard, is the author of a project for the con- 
struction of an electrical railway under the Sound, to connect the 
town of Malmo with Copenhagen. The projected line would be 
238 kiloms. long, 16 kiloms. of which would be ina tunnel under 
the sea. 


THE construction of the Dunfermline and district 
tramways is being pushed forward rapidly, and the towns to be 
tapped in the meantime from Dunfermline include Lcchgelly, 
Cowdenbeath, and Kelty, while in the near future it is expected 
that the line will run from Dunfermline to the naval base, and that 
there will be forty or fifty miles of tramways. 





AccoRDING to a contemporary, electric traction is to be 
adopted for the main line sections, Lauban—Girlitz, Gérlitz—Kohl- 
furt, Kohlfurt—Lauban, and Lauban—Marklissa, in Silesia, the 
work of equipment to be completed by May, 1910. Electric power 
js to be taken from the Queis-talsperre Works, near Marklissa. 
Four coaches, each with a seating capacity for 130 passengers, are 
to be run on each section at frequent intervals. 


To reduce fires in the Arkansas national forest the 
United States Forest Service has made an agreement with the 
Kansas City Southern Railway whereby the latter will clear its 
right of way. The railway will remove inflammable material for 
50ft. on each side of the track and burn over an additional 100ft. 
where necessary, the Forest Service to supervise the work and 
supply the tools, A telephone system for the use of the Forest 
Service will be built along the right of way. 


A LINE is under survey from Khanai, on the Sind-Pishin 
ection of the North-Western Railway, to Hindubagh, 45 mi es 
long, with two branches to the chrome mines, which are becoming 
an important source of industry in Baluchistan, The line will 
open up the Zhob Valley, besides affording an outlet for the 
chromearea, the outputof which has been steadily increasing, though 
its development hitherto has been much hampered by the lack of 
railway facilities for bringing the products to the market. 


Ir is reported that the British Columbia Electric Rail- 
way Company and the City of Victoria have come toan agreement 
whereby the city agrees not to erect a power plant in competition 
with that of the company without offering to purchase the com- 
pany’s plant at a price to be fixed by arbitration. The company 
on its part agrees to reduce the cost of electric light to the citizens 
and to erect a power plant at Indian River, some 50 miles from 
Victoria, at an expense of about £30,000. The new arrangement 
is similar to that existing in Vanconver, and must be ratified by 
the ratepayers before coming into force. According to reports, 
the Canadian Pacific Railway is investigating a scheme for elec- 
trifying the’ Columbia and Western branch of the system. The 
West Kootenay Power Company is indicated as likely to supply 
energy to the sections in the neighbourhood, which deal with a 
heavy mineral traffic to local copper smelters. 


An: article by an “Austrian Engineer,” in a recent 
number of the Kectric Railway Journal, gives some details relating 
to electric railway conditions in Austria. The first single-phase 
railway in the world, the Stubaitalbahn, was built in the 
Tyrol, and the absence of coal and the large amount of water- 
power have given great impetus to the construction of electric 
railways. Recent statistics indicate that there are about 5,500,000 
horse-power available in the water-power of Austria, or 187 horse- 
power for each 1000 inhabitants. This amount is surpassed only 
in Switzerland, where there are 454 horse-power for each 1000 
inhabitants. The figures showing the percentage of utilised to 
available power are, in Switzerland, 25 pereent.; Germany, 20 per 
cent.; France, 18 per cent.; Italy, 14 per cent.; and Austria only 
% percent. A commission appointed by the Government is now 
systematically studying the subject of utilising all the available 
water-power for electric traction. 


ConstRucTION work on the new section of the Cape to 
Cairo Railway has already commenced, says the South African 
Railay Magazine, and 2000 tons of rails are being shipped weekly. 
The railhead is still at Broken Hill, 375 miles north of the Victoria 
Falls, where it has been for the past year, pending the completion 
of negotiations as to the construction of the extension northward. 
From its present terminus, the line will run due north as far_as 
the Congo border, and beyond there will strike north-west along 
the copper belt and past the various mines. It is hoped that the 
new section will be completed this year, and that copper from the 
mines at Bwana Macuhwa, near the frontier, will be transported 
over the Rhodesian system before a year has elapsed. When the 
boundary is reached there will be about 2200 connected miles of 
railway from Capetown to the Congo. As to the further exten- 
sion of the Cape to Cairo line, it is probable that extensions will 
be made northwards in the Congo territory. 


AccorpiInG to the Electrical World, the consulting 
engineer for the electrification work of the Great Northern Rail- 
way tunnel through the Cascade Mountains, U.S A., has concluded 
exhaustive tests of the electrified section, which is now in 
successful operation. heavy freight trains being hauled a distance 
of about four miles from the yard at one end of the tunnel to the 
yard at the other portal. Four three-phase locomotives are at 
present in use, each of which weighs 115 tons; and the recent 
tests show that they are fully capable of performing more work 
than required by the specifications, When very heavy freight 
trains are hauled through the tunnel three of the locomotives are 
used. Jn addition to the trains a heavy steam locomotive is at 
present pushed through in order to take the train at the end of 
the electric zone. So far as the brief operation of this short stretch 
of electric road has shown, it is an entire success. Upon the 
ultimate success of this piece of track depends the electrification 
of about sixty miles of the Great Northern through the entire 
Cascade Range. 


His Masesty’s Legation in Brazil reports that at the 
end of the year 1908 that country possessed 18,628 kiloms. (about 
11,570 miles) of railway open. Over 8000 kiloms. (nearly 5000 
miles) of this extent of line’are the property of the Federal 
Government, 4000 kiloms. have been constructed under the terms 
of various concessions, generally for sixty years, and will eventually 
revert to the Federal Government, while the remaining 6000 
kiloms, represent railways owned by the States of the Union. 
Over 1000 kiloms. of line were opened to traffic in 1908, a record 
in Brazil. Most of the larger systems have been formed by the 
amalgamation of a number of smaller lines, and include varieties 
of ownership and tenure. The large systems tend to increase and 
hecome important corporations ; they are, as a rule, centred in one 
State—the Federal Government having only lately introduced a 
constructive policy of inter-connections—and they follow each 
other along the Atlantic coast from-north. to south, the lines 
running rough!y east and west and converging at a particular port. 
Railway administration and construction are in the hands of the 
Federal Ministry of Communications and Public Works. 





NOTES AND MEMORANDA. 


Tuer tiresome vibratory effect so often seen when 
bioscope or kinematograph pictures are thrown on the screen is not 
due to the passage of the film itself across the front of the lantern, 
but to theshutter which cutsoff thelight atrapidly repeated intervals 
during the motion of the film. By simply increasing the frequency 
of interposition of this shutter from 14 to 56 times per second, 
that is by using a motor working at four times the usual speed, 
this painful vibratory sensation is completely suppressed. 


A process has recently been patented by two Italian 
gentlemen for rendering calcium *cyanamide inoffensive. At pre- 
sent this product has several serious drawbacks owing principally 
to its causticity, and the ammonia and hydrocyanic ethers which 
it gives off. The process in question proposes to add sulphuric 
acid, diluted with its weight in water to the cyanamide ; 
after introducing the cyanamide in small quantities to the 
liquid, the whole should remain slightly acid. After an intimate 
mixture, the product is dried at 40-50 deg. Cent., and then pul- 
verised. 


A THOROUGHLY modern installation of aluminium light- 
ning arresters has been recently put into use to protect the trans- 
mission system of a generating station on the Hoosie River, N.Y. 
From this station 12,000 kilowatts at 32,000 volts are transmitted 
to works at a distance of 21 miles. The transmission lines are in 
duplicate, and are supported on specially constructed steel towers 
fitted with the link type of suspension insulator. A Zin. stranded 
steel cable earthed at each tower is supported above the transmis- 
sion wires as additional protection against atmospheric discharges. 


On board ship the benefits accruing from forced 
draught, states the Vulcan, are more pronounced than on land. 
The height of the funnel of a steamer is restricted, and natural 
draught comparable with land practice can only be obtained with a 
high temperature. With mechanical draught the intensity of the 
fire is independent of chimney temperature, and the heat of the 
waste gases may be used to heat the feed-water or the supply of 
air to the furnace. Artificial draught is independent of atmo- 
spheric temperature, which not infrequently causes inconvenience 
on board ship in tropical climates if the draught depends on the 
chimney. 


Accorpinc to the Electric Journal, the following 
method for drilling slate and marble has been found to give 
excellent results :—Use ordinary twist drills for holes 14in. or less 
in diameter, giving the lip plenty of clearance ; above this size, 
wing cutters will give better results. Keep tool thoroughly wet 
with water while cutting, and keep clean to avoid jamming. A 
speed of 400 revolutions per minute for fin. or less and 200 revolu- 
tions per minute above fin. will be found satisfactory. Feed by 
hand and be careful when nearly through, as the material is apt 
to break off in large pieces ; for this reason a machine feed is not 
desirable. 


TuE first bituminous coal mined in the United States, 
states the United States Geological Survey, was taken from what 
is usually termed the Richmond Basin, a small area in the south- 
eastern portion of Virginia, near thecity of Richmond. This basin 
is situated on the eastern margin of the Piedmont Plateau, 13 miles 
above tide water, on James River. It lies in Goochland, Henrico, 
Powhatan, and Chesterfield counties. The coal beds are much 
distorted, and the coal is of rather low grade when compared with 
that from other districts with which it has to come into competition. 
The occurrence of coal was known in the Richmond Basin as early 
as 1700, and in 1789 shipments were made to some of the Northern 
States. In 1822 the production amounted to 48,215 gross tons. 
At present what little coal is produced in this field is for local 
consumption only. 


A wRITER in the Foundry points out that blowholes, 
fissures, and shrinkages in castings are frequently due to the 
manner in which the metal is melted in the crucible, rather than 
to bad sand, occluded air, and disturbances in pouring. The 
remedy he proposes is to sub-divide the charge into small units, so 
as to obtain a uniform metal of constant chemical composition. 
The charge of coke should merely cover the layers of pig iron, 
thus economising fuel ; and the charge is preferably made ready 
in a sheet-iron cylinder of the same diameter as the crucible, and 
provided with a removable cover at the bottom. This cylinder is 
lowered into the crucible, and enables the layers of coke and pig 
to be deposited in the exact situations they should occupy. The 
operation of charging is thereby simplified, and the exact weight 
of the charge can also be determined. 





Tue possibility of gas engine silencers causing an 
explosion probably does not suggest itself to owners of gas engines, 
but the risk is one that cannot be ignored, and several failures of 
this kind have been experienced. Failure of this kind in connec- 
tion with a 1000 horse-power gas engine, recorded in the annual 
report of the Inspector of Factories, which led to fatal conse- 
quences, may be noted by those interested as a warning of the 
possibilities that exist in this direction. 1t should be remembered 
that unconsumed gas may at any time be discharged into the 
silencer through misfires, and that the hot gases of the next dis- 
charge may ignite them, causing an explosion which the outlet 
pipe cannot release in time to prevent a dangerous pressure. It 
would thus seem that safety lies only in making the silencer strong 
enough to stand the explosion, or in providing relief valves which 
will act quickly enough to prevent accident. 


A series of tests on the absolute efficiency of light 
production of the common incandescent lamps was made in 1908 
at the University of Vermont, under direction of Prof. W. H. 
Freedman. These are reported in the Vermont Engineer. A 
method of finding the ratio of light radiation to the total was 
adapted, using a thermopile and galvanometer. One face of the 
thermopile was carefully protected from temperature changes, and 
the other was exposed to the lamp under test. The galvanometer 
was in series with the thermopile alone. A double screen of heat 
insulating material was placed between the lamp and thermopile, 
but the screen contained openings which could be opened and 
closed by slides froma distance. A glass cell, carrying water, was 
used between the lamp and screen to cut off the non-luminous 
rays when desired. The first kick of the galvanometer, on opening 
the screen, was taken as proportional to the radiation received by 
the thermopile. The ratio of kicks under exposure to luminous 
and to total radiation was taken as the radiant efficiency of the 
lamp under study. No correction was made for the absorption 
or reflection of luminous rays by the glass cell. 


ATTENTION is drawn by J. F. van Lonkhuyzen in the 
Elektrotechnische to a simple source of error in electric instruments 
which is frequently overlooked, though quite understood. It is 
the static charze of the cover-glass of the instrument. The longer 
the pointer, the nearer it is to the glass, the drier the atmosphere, 
and the feebler the directive force of the instrument, the greater 
will be this error. By drawing a piece of soft leather across the 
glass of a galvanometer Lonkhuyzen produced deflections up to 
5percent. Inadry warmroom instruments went wrong by as much 
as 20 per cent, when touched with the dry hand. These deflections 
are not lasting, but it may be an hour before the pointer indicates 
correctly again. When making comparisons with mirror instru- 
ments the error may become pronounced, because the glass is 
cleaned to wipe off the dust. Particular care has to be exercised 
in this respect in the workshop, especially with suspended instru- 
ments. There is, fortunately, an easy preventive—breathing upon 
the glass. Faulty indications may also result when the instrument 
is joined to the secondary of an insulated transformer. The 
secondary may have a static charge sufficient to upset the instru- 
ment, ; 





MISCELLANEA. . 


ARRANGEMENTS for the reopening of Blackfriars Bridge 
by the Lord Mayor on Tuesday, 14th inst., are being completed 
with all speed by the Bridge House Estates Committee of the 
Corporation, which has the entire control of the City bridges. 


THERE is now nearing completion a 6ft. steel main, 
which is being built to supplement the masonry conduit which carries 
the Brooklyn water supply from Nassau County. It is 23 miles 
in length, and will cost over £500,000. The present masonry con- 
duit has a daily capacity of 120,000,000 gallons. The daily 
consumption of Brooklyn and Queens is 142,000,000 gallons, part 
of which is drawn from local artesian wells. The new steel main 
will have a capacity daily of 55,000,000 gallons. 


Nomerovs occurrences of graphite and graphite-bear- 
ing rocks have, says the Bulletin of the Imperial Institute, been 
reported recently from African Colonies, and in many cases speci- 
mens have been forwarded for report to the Institute, The 
mineral usually occurs in the ancient crystalline rocks, either as a 
constituent of the rock itself or in veins. In the former case the 
material is of no commercial value till it has been separated by 
washing or other mechanical means. 


A consuLak report dealing with the trade and commerce 
of Port Said and Suez states that both Suez town as well as Port 
Tewfik are now lighted throughout by electricity, supplied by the 
Electricity and Ice Supply Company. About 4000 lamps are in 
use in dwelling-houses and public buildings, and 250 in the lighting 
of the public roads. The wires are partly aérial and partly under- 
ground. This company also manufactures ice. Its plant for this 
purpose consists of two machines, capable of an output of 5500 tons 
per annum. 


Tue United States Consul-General at Stockholm, in 
a recent report, gives some details respecting an industry about 
to be established in Sweden. He says that in Halmstad Mr. 
Pontas Holmstriim is about to start a spinning mill for making 
yarn out of paper. Such mills already exist in Germany ard 
France. So far, the manufacture of rugs and carpets seems to be 
the best practical use of this new paper yarn. It is stated that 
people in Sweden, especially in the province of Ostergitland, are 
already making carpets with paper welt. Narrow rolls of paper 
tape are used, but this, of course, is not spun. 


Durine the seven months ending July 3ist Great 
Britain exported iron and steel and manufactures thereof to the 
value of 21? millions; other metals, 4? millions ; cutlery, hard- 
ware, &c, nearly three millions; machinery, 164 millions ; and 
ships, nearly 3? millions, Our exports of iron and steel and 
manufactures thereof for July amounted to £3,474,876 ; of other 
metals, to £741,853 ; of cutlery, hardware, &c., to £505,198 ; ot 
machinery, to £2,635,878 ; and of ships, to £402,982. The total 
British exports for July amounted to £35,487,240. The total value 
of exports from the United Kingdom during the seven months 
ending July 3lst was £212,421,590. 


On Saturday, September 4th, the Trinity steamer Triton 
completed the laying of a submarine bell near the South Stack, 
Holyhead, connected with the signal station by a cable a mile 
and a-quarter long, which will convey the electric current to 
ring the bell. ‘On the cross-Channel steamers of the London and 
North-Western Railway Company and City of Dublin Steam 
Packet Company have been placed sound-receiving ——s and 
through a telephonic installation the sound of the constantly 
ringing bell can be heard through the water, and according to the 
strength and direction of the sound will the position of the vessel 
and its proximity to a dangerous coast be ascertained. Experi- 
ments with the system show that it is far more reliable than the 
gun-signalling, which depends on sound and flash for its useful- 
ness. The steamers running from Holyhead are the first cross- 
Channel vessels to be so fitted. 


In the House of Commons, recentiy, Mr. John Wilson 
asked the Secretary of State for the Home Department whether 
he had noted the prominence given by Prof. Redmayne, Chief 
Inspector of Mines, and Mr. R. D. Bain, Inspector of Mines in 
Durham, in their report on the West Stanley explosion, to the 
dangers arising from the use of electricity in mines, and to the 
statement in the report that, on the assumption that the explo- 
sion did originate in the Busty seam, they were of the opinion 
that electricity was a more likely first cause than any of the 
alternatives already discussed ; whether he was aware that all the 
evidence given at the inquest by mining experts and other wit- 
nesses went to show that the explosion originated in the Busty 
seam; and whether, having regard to this evidence as to the Busty 
seam, and the statement of the inspectors making the report as to 
electricity being the most probable cause, he would arrange a 
commission of inquiry into the danger involved in the use of elec- 
tricity in mining operations. In reply, the Home Secretary signi- 
fied his intention of appointing a new committee to consider the 
rules relating to the use of electricity in mines. 


AccorpDINnG to a contemporary, the cruiser Indefatigable, 
which was laid; down at Devonport Dockyard on Feoruary 23rd, 
will be launched on Thursday, October 28th, but it is not yet 
known by whom the ceremony will be performed. The battleship 
Neptune will be launched at Portsmouth on September 30th, the 
Duchess of Albany performing the ceremony; and the cruiser 
Blanche will be put afloat at Pembroke Dock on October 27th. . 
The Neptune was the only battleship provided for in the 1908-9 
Estimates, and was laid down on January 19th last. Sheisa 
vessel of 20,250 tons, but her main armament remains the same as 
in the 17,900-ton Dreadnought—ten 12in.—and her anti-torpedo 
battery will comprise twenty 4in. quick-firers. She should be 
completed by January, 1911, and by that date Great Britain will 
possess a homogeneous fleet of eight Dreadnought battleships, all 
having the same speed and the same main armament. The Inde- 
fatigable, in general details, follows the Invincibles—that is to say, 
she will have the same armament of eight 12in. guns and the same 
designed speed of 25 knots. By a lengthening of the ship, how- 
ever, a much more satisfactory arrangement of the two middle 
turrets will be made. She will be completed for sea early in 1911. 
The Blanche belongs to the 1909-10 programme, was laid down on 
April 12th last, and is an improved Boadicea, carrying an arma- 
ment of ten 4in. guns, and designed for 25 knots. 


CerTAIN details which have become known of the 
cruiser—a super-Invincible—to be laid down on the slip at Devon- 
port Dockyard, from which the cruiser Iadefatigable will be 
launched in October, leave no doubt that the vessel will be a 
marked improvement in all essentials on her immediate pre- 
decessor. he will possess greater speed, approaching 30 knots, 
with an increased displacement and a length of about 600ft., 
and will thus permit of more powerful propelling machinery, 
stronger armament, both gun and torpedo, the latter being the 
new type of 2lin. long-range weapons, and the former consisting 
either of eight 13.5in. or an increased number of the latest type of 
12in. weapons, together with an improved anti-torpedo armament. 
The new vessel will have only one mast, of an improved design, 
with greater shell-resisting power, and so placed in relation to the 
funnels as to permit of a re-grouping of the armament with an im- 
provement in fire distribution. Increased armour protection will 
be another feature of the new vessel. Plans and estimates have 
been prepared for lengthening the building slip by about 80ft. 
The new vessel has not yet received her name, but it is believed 
the Admiralty intend to revive the once- famous frigate names, of 
which the Arethusa is a type, and that there will eventually be a 
group of four of these powerful single-mast cruiser-battleships] 
provision for the others being made in the Estimates for 1910-11. 
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TO CORRESPONDENTS. 





De inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
hat answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 
pe All letters intended for insertion in Tus ENGingsr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for lication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 
pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corresvondents to keep copies. 


REPLIES. 


E. D. (Finchley).—It is hard enough for regularly trained engineers to get 
work, and we fear you would have little chance by adopting the plan 
you suggest. 

DratnaGE.—With such scanty particulars it is impossible to answer your 
question. Personally we should incline to the electrical arrangement. 
‘yhe pump is called the Rees Roturbo, and is made by the Rees Roturbo 
Manufaciuring Company, Limited, of Wolverhampton. We strongly 
advise you to obtain the opinion of a good engineer who has examined 
the site; there may be unanticipated difficulties. 








MEETINGS NEXT WEEK, 





MANCHESTER ASSOCIATION OF ENGINEERS.—Saturday, September 11th, at 
7pm. Quarterly meeting. 

THE InstiTvTION OF MINING ENGINKERS.—September 15th, 16th, and 
17th, at Newcastle-upon-Tyne, 20th annual general meetiog. 
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The British Association and Gaseous Explosions. 


ABOUT this time last year we drew the attention 
of our readers to the very important and useful 
work of the Gaseous Explosions Committee 
appointed by the Engineering Section of the British 
Association for the investigation of gaseous ex- 
plosions, with special reference to temperature. At 
that time the Committee had just issued their first 
report, and we now have before us their second publi- 
cation. The practical importance of this work is 
due to the rapid progress made with the develop- 
ment of the internal combustion engine, and to 
the growing need for enlightenment as to the lines 
upon which further improvement is possible. As 
we pointed out on the previous occasion, there is 
much uncertainty, to put it no more strongly, as to 
the fundamental properties of the gases used 
in the gas engine, viz., carbon dioxide, steam, 
carbon monoxide, oxygen, and nitrogen. This 
lack of knowledge has severely handicapped all 
who have attempted to make dependable calcula- 
tions as to heat flow and thermal efficiency. Until 
a few years ago almost all authorities based their 
calculations upon the assumed constancy of specific 
heats. They took it for granted that the number 
of heat units required to raise one pound of any gas 
through one degree was just the same, no matter 
whether the gas was quite cool or extremely hot— 
even white hot. We now know that this is untrue, 
and that many more heat units are required as the 
gas gets hotter; but we do not know exactly the 
amount of the increase, although, thanks to the work 
of the British Association, we probably can obtain 
estimates within 5 per cent. of the mark. This 
leads to the somewhat curious situation that at the 
present moment practically every book written on 
the subject is out of date so far as thermodynamics 
and efficiency calculations are concerned. Here, 
evidently, is room for constructive work ; but until 
the investigations of this Committee have been 
carried several steps further there is no sufficiently 
sure foundation upon which to build, or at any rate 
upon which to base numerical calculations. The 
present report of the Committee contains much that 
is of interest, much that is important; but it is 
plain that there is still a great deal to be achieved. 
The personnel of the Committee is a strong one. 
Among the members are: Drs. Glazebrook and 
Harker, Professors Bone, Callendar, Coker, Dixon 
and Petavel, whilst the energetic secretaries are 
Mr. Dugald Clerk and Professor Hopkinson. 

During the session 1908-9 the work of the Com- 
mittee consisted partly of new investigations, and 
partly of study and critical discussions of English 
and continental work already published. In 
particular, special investigations were made by 
individual members, who presented notes upon 
them at the various committee meetings. The 
subjects so chosen were:— The Analyses of 
Exhaust Gases from the Petrol Engine,” by W. 
Watson ; “Some Experiments on Chemical Equi- 
librium in Gaseous Explosive Mixtures,”’ by, Dugald 
Clerk ; “ Deville’s Experiments on the Dissociation 
of Gases,” by J. A. Harker; “On Radiation in a 





Gaseous Explosion,” by B. Hopkinson; “ The 
Alternate Compression and Expansion of Dry Airin 
an Engine Cylinder,” by Dugald Clerk; “ Direct 
Measurement of the Temperature of the Working 
Fluid in a Gas Engine Cylinder,” by W. E. Dalby; 
and ‘The Temperatures Reached in the Compres- 
sion of Air,” by B. Hopkinson. 

No new high temperature experiments on specific 
heat were available for discussion, but the Com- 
mittee investigated very carefully the lower end of 
the scale and revised Regnault’s well-known obser- 
vations on air at temperatures of from 100 deg. 
Cent. downwards. Their conclusion is that there 
is now little doubt that these figures are too low, 
and that the more modern work of Swann, both on 
air and carbon dioxide, is more reliable, and may, in 
fact, be adopted as correct. 

The next part of the report is concerned with the 
accuracy of Mr. Dugald Clerk’s experiments upon 
specific heat. At the time when these experiments 
were first made we gave our reasons for not admit- 
ting without question the conclusions arrived 
at, and this caution was amply justified by 
the action of the Committee, who, in their first 
report, stated that the figures were apparently too 
high—possibly even as much as 10 per cent. too 
high. This matter has been further considered by 
the Committee, and they still consider that the 
figures should be reduced, and that 3 per cent. 
perhaps represents the amount of the error. This 
conclusion seems to be admitted in the very inter- 
esting summary of the Committee’s work which 
Mr. Dugald Clerk read at the Winnipeg meeting ; 
but what is really needed is further experiment, 
and this, we are glad to learn, is being undertaken. 
If, as Mr. Clerk. seems to anticipate, it should 
prove possible to carry his experiments up to 
3000 deg. Cent., a great step in advance will 
have been gained. On reading the first issued 
report we felt bound to draw attention to 
the unexpected suggestion made by Professor 
Hopkinson in his criticism of Mr. Clerk’s figures, 
that at a certain part of the expansion stroke the 
gas, although at a far higher mean temperature than 
the walls, might have been receiving heat from those 
walls. It is interesting to find that this point has 
now been experimentally investigated by Mr. Clerk, 
who found himself unable to detect any effect of the 
kind; and although the Committee endeavour to 
illustrate the means by which such an effect could 
be produced, we feel that it would be wiser to say no 
more about such a phenomenon until someone has 
shown that it has a real physical existence. 

An important part of the report is devoted to Dr. 
Watson’s very complete experiments with petrol 
engines. This experimenter reaches one conclusion 
which is worth careful study, viz., that even when 
the combustion in the petrol engine is apparently 
perfect, there being some excess of oxygen and 
no carbon monoxide nor hydrogen in the exhaust, 
the ratio of hydrogen to carbon in the exhaust 
gases is considerably greater than in the petrol 
used, showing, it is considered, that even in this 
case there must be some incomplete combustion. 
Upon this, Professor Bone, one of the distinguished 
chemists, who has been good enough to give so 
much time to a matter which, after all, affects 
chiefly engineers and not chemists, makes certain 
comments which seem to indicate that upon some 
parts, at any rate, of the Committee’s report, a 
“minority report’? could have been written. He 
says :— Iam notin the least surprised that Dr. 
Watson has obtained evidence of some disappear- 
ance of carbon (as a soluble product) in his experi- 
ments ; indeed, I should have been rather surprised 
if he had not obtained such evidence. Some years 
ago, working on the combustion of dense hydro- 
carbons in a Diesel engine, I found a considerable 
* disappearance ’ of both carbon and hydrogen, which 
was at once explained when the water condensed 
from the exhaust gases was found to give a -very 
strong aldehydic reaction.” Here again we must 
wait for more experimental work to be undertaken 
before certainty can be reached. The investigation 
would be one in which the assistance of 2 chemist 
would be essential, and it is to be hoped that such 
experimental skill will be available, and that any 
conclusions reached will be such as will command 
the assent of the chemist, the physicist and the 
engineer equally. The report contains also some 
indicator diagrams obtained simultaneously with 
Hopkinson and Crosby indicators, which show some 
interesting discrepancies, and it concludes with a 
reference to the work that has been done on the 
dissociation of carbon dioxide, in connection with 
which it is satisfactory to read that the National 
Physical Laboratory has decided to investigate this 
phenomenon, particularly at the higher tempera- 
tures. We hope that the difficulties of the work 








bo 
bo 


THE ENGINEER 


Sepr. 10, 1909 


—_—., 











will not be so great as to prevent trustworthy 
results being obtained. 

We have already referred to the note read by 
Mr. Dugald Clerk before the Winnipeg meeting. 
In addition to describing the work of the Gaseous 
Explosions Committee, he offers some important 
observations on the thermal efficiency of modern 
internal combustion engines. He shows that exist- 
ing engines have achieved as much as 88 per cent. 
of what is theoretically possible for the cycle upon 
which most gas engines work. This means, of 
course, that the cycle of operations will have to be 
altered if there is to be as much progress made in 
the decade 1909-1919 as there has been in the last 
ten years. The more efficient our engines become, 
the less is the amount of heat passing to the cool- 
ing water, but the proportion of heat carried away 
by the exhaust gases steadily increases with 
the rise of compression ratio and the cor- 
responding rise in efficiency. The heat of 
the exhaust gases requires, therefore, to be used 
in some way. This can, perhaps, be done 
best by compounding, although if there is 
anything in analogy with steam engine practice, a 
combination of reciprocating engines and turbines 
might be found useful. On the other hand, since, 
unfortunately, one cannot condense to a liquid the 
exhaust products of a gas engine as one can those 
of a steam engine, the greater part of the attractive- 
ness of this proposal disappears. 

Finally, we commend to those of our readers 
who are concerned with the internal combustion 
engine the perusal of this very important report, 
and of Mr. Dugald Clerk’s commentary upon it. 
We hops that the continued co-operation of so 
distinguished a body of men will advance very 
materially the future progress of this important 
branch of engineering work. 


Crank Shaft Failures. 


LAST week we dealt with some of the facts and 
figures contained in Mr. Longricge’s annual report. 
We by no means exhausted the subject. Far more 
might be said, indeed, than it is possible to say 
within the limits available in our pages. Few 
questions are more important to the steam user 
than the reason why his engine breaks down, and 
no man living has tried harder than Mr. Longridge 
to supply the answer. If he has not invariably 
succeeded, the reason is simply that very much 
remains to be learned as to the behaviour of metals 
—and in particular of that metal known as steel— 
under varied and long-continued stresses. Several 
examples of this ignorance or partial knowledge may 
be found in the report before us. It is well to 
remember that the general results of an inquiry into 
the particulars of a breakdown may usually be 
classified under different heads. We have in most 
cases a fact and a consequence about which there is 
no doubt of any kind. Thus, if a piston-rod breaks 
and the end is knocked out of a cylinder, we need 
not trouble ourselves about the strength of the cast 
iron; we confine our attention to the piston-rod, 
and about that, its strength, and its characteristics 
we need carry out no speculative inquiry if we know 
that the smash was the result of heavy priming. 
The inquiry is pushed another step further back, 
and we want to know why the boiler primed. 
But there remain always in the records of such 
an insurances company as that to which Mr. Long- 
ridge is the engineer-in-chief, particulars of failures, 
the explanation of which is not perceptible at a 
glance, and may, indeed, not be discovered at all 
in so far as the ultimate or first cause is concerned. 

We have an example of this in the cracking of 
the crank shaft of a pair of horizontal tandem 
triple-expansion engines of considerable power. We 
have referred to this case in our last impression. 
Various changes had been made. The engine was 
originally compound, but the crank shaft of Whit- 
worth’s fluid compressed steel had not been changed, 
and was certainly sixteen years old; it may have been 
twenty-six years. It was about 16ft. 74in. long, 
with an overhung crank at each end; the journal 
which cracked was 2ft. 3in. long and 13#in. dia- 
meter. It was properly filleted at each end. The 
shaft was carefully examined in 1905 and found 
quite free from defects. It was again examined in 
October, 1908. The inspector reported a number 
of fine marks like scratches principally in a cireum- 
ferential direction, and ‘‘as clean as if cut with a 
koife.’”’ One in particular, Zia. from the fly-wheel 
end of the neck, was 18in. long. As the marks 
were so fine and clear it was thought that, if 
cracks, they could not be very deep, and as the 
shaft was not heavily stressed it was allowed to 
go on running. A few days later, however, the 
engines had to be stopped, as exuded oil was seen 





on the surface of the bearing, and the long circum- 
ferential crack was found to have extended more or 
less continuously nearly round the neck. The 
shaft had made in the course of its life about 218 
millions of revolutions. The stress did not exceed 
5300 lb. per square inch. The shaft was taken out 
and broken under a tup. It gave way across the 
crack. Very fine circumferential cracks besides the 
original crack were found, and we are told that 
“many years ago the company directed attention 
to the probability of even the finest scratches on 
steel under stress developing into cracks, and the 
sbaft now under discussion is an admirable illustra- 
tion of the process.” 

We need not ask why this shaft failed. That was 
because cracks were developed in it. The real point 
is, why the shaft, after making millions of revolu- 
tions, should have developed the minute hair-like 
“scratch?” We may say here, that “ scratch ” 
appears to be a misapplied term. There is obviously 
a close analogy between glass and steel. Now glass 
cannot be “ cut ”’ by scratching it. The stories of 
panes cut out of windows with diamond rings are 
quite untrue. Glass can only be severed by a 
natural splinter of diamond or bort, which makes a 
hair-like split or true crack in the glass, and so 
starts cleavage. We have before now called atten- 
tion to the desirability of carrying out an inquiry 
into the imperfectly mastered phenomena of 
the cutting of glass, and its analogy with the 
fracture of very heavy masses of steel in 
which cleavage has been started. It is quite 
possible that if the shaft had been put in the 
lathe in time, and the “ scratch” cut out, it would 
have remained good for years. Turning now to the 
report in search of explanations, we fail to find 
anything that can be regarded as conclusive. As 
to the quality of the steel, chemical analysis showed 
that it was excellent. The microscope detected 
nothing but that certain arrangements of pearlite 
and sulphide areas suggested the possibility of 
ultimate brittleness. It is possible that this “ con- 
dition has been brought about not so much by 
over-heating as by prolonged heating at a tempera- 
ture that would not affect the properties unless 
long continued. It does not suggest the appear- 
ance of burnt iron in the ordinary sense.” This 
helps not at all. Mr. Longridge tells us that 
during its early life the neck had given a good deal 
of trouble by heating, but none at all during recent 
years. It is impossible to believe that the shaft 
could have worked for long periods at a tempera- 
ture sufficiently high to modify the structure of the 
steel; and, even if we grant that it had, why did it 
hold out subsequently for several years? The 
problem is further complicated by the fact that the 
journal at the other end of the shaft, which was 
more heavily stressed, had worked for years with 
several irregular diagonal cracks in it. 

It is by no means easy to draw any practical 
lesson of value from the case, save perhaps one— 
the desirability of frequently examining all those 
parts of a machine the breakage of which would be 
followed by disastrous consequences. In the case 
under consideration no expense had been spared to 
obtain a shaft of the best possible material. The 
design was in no way open to criticism. It is 
accepted as a fact that if a journal heats it is 
liable to crack; but no cracking followed heating in 
this case. We fall back on the old theory of 
fatigue; but the tests to which the steel was sub- 
mitted sbow no evidence of this; the steel was 
weak, but very tough. The elongation in Qin. 
lengths was 40 and 41 per cent. and the reduction 
in area 60 and 60.6 per cent. If it is conceded that 
hair cracks will extend, then the key of the mystery 
lies in the explanation of how the cracks came into 
existence. They are apparently, in their way, akin 
to “notches” made for impact tests; but we think 
the analogy is more apparent than real. The true 
analogy is between the cleft made by a diamond in 
glass and these minute fissures in steel concerning 
the immediate cause of which so little is known. 
One more point deserves consideration. Differences 
of opinion a3 to the importance of cracks and 
“scratches ” continually arise, particularly with the 
Board of Trade and Lloyd’s, between inspectors 
and superintending engineers. These last have very 
strong objections to the condemnation of costly crank 
shafts because of almost microscopic “ scratches.” 
The usual test of their importance is that if the 
shaft is wiped dry and rotated in its bearings 
oil will ooze out if they are true cracks. We 
can call to mind, however, a case in which 
a 20in. intermediate shaft of a paddle wheel mail 
steamer was rejected because of a minute hair 
crack. The rejected shaft was put in a lathe, and 
the bearings skimmed over. It was found that the 
so-called crack was really a scratch. Events of 





this kind—and they are not rare—heavily handicap 
the inspector, and strengthen the arguments of 
shipowners and steam users against the rejection 
of shafts. The hair-crack deserves more investi- 
gation than it has yet received. It is, however, 
above all things essential that it should be dealt 
with by wholly unprejudiced men who have no 
individual theories about the effect of notching, 
Is the failure of a journal due to the crack ? or 
is the crack the first manifestation of molecular 
changes which must result ultimately in the 
breakage of the shaft? These and many other 
questions are ripe for consideration, investigation 
and discussion. May we suggest that Mr. Longridge 
is the right man to deal with the subject ? 


Improving Trade. 


THE outlook in the iron and steel trades in 
general has become more favourable in the past 
two or three months, and there are fairly sound 
reasons for believing that the period of unsatis- 
factory business is being superseded by returao- 
ing prosperity in these branches and in the 
shipbuilding industry. Two years of economic 
depression, which have affected most parts of the 
commercial world to a more or less extent, have 
caused such a large amount of injury that an 
improvement will be welcome in all quarters. As 
the downward movement commenced in the United 
States, and as that country holds the leading 
position in the production of pig iron and steel, 
it is only natural for us to glance across the 
Atlantic for any indications which may react 
favourably upon the commercial circumstances in 
the United Kingdom. In this connection, Judge 
E. H. Gary, the chairman of the United States 
Steel Corporation, is reported to have recently 
expressed the opinion that trade conditions in Great 
Britain are more or less dependent upon those which 
prevail in America. He added—and his observa- 
tions were made before the Sheffield Chamber of 
Commerce—that a decided advance in trade has 
taken place in the United States during the past 
few months, particularly in the iron and steel 
branches, and he therefore thought that England, 
and especially Sheffield, had good reason to be hope- 
ful with regard to the immediate future. A revival in 
the iron and steel trades in the United States, of 
which the chairman could possibly have given 
statistical information, is the natural consequence 
of a general improvement in the domestic trades 
and commerce in that country, seeing that the 
exports of iron and steel, having reached approxi- 


mately 1,200,000 tons per annum, fluctuate 
around this quantity, and do not have any 
material influence upon the total production 


of pig iron and steel in that part of the world. 
Indeed, the domestic market is so enormous that, 
whatever the future may bring forth, no disposition 
has been manifested in the past few years to force 
the export trade, or this would have been attempted 
in the two financial years which ended last June ; 
but preference has been given to the policy of keep- 
ing plant idle until required. 

The general improvement in the home market 
in the United States has become accentuated since 
the conclusion of the new tariff, and it has resulted 
in an increase in the prices of pig iron and of 
manufactured iron and steel. Apart from other 
circumstances, the railway companies have exercised 
a very considerable influence upon the iron and 
steel trades both directly and indirectly. Financial 
considerations for a period of over a year and a-half 
compelled the railways to be extremely reserved in 
the placing of orders for railway material, locomo- 
tives, and other rolling stock; but the traffic and 
gross revenue in the present year have again ex- 
panded to such an extent that it has been found 
impossible further to delay contracts for renewals or 
new lines, and it is stated that enormous orders 
have been given out for engines and rolling 
stock since January last. How these and other 
orders have favourably affected the production 
of pig iron is shown by the fact that the output in 
the first six months of 1909 was 4,000,000 tons 
larger than in the corresponding period in 1908, and 
2,000,000 tons greater than in the second half of 
1908, whilst the output in July was not far short 
of the largest registered production in any month 
down to the present time. On the other hand, if 
the British iron and steel trades may expect to 
benefit from a recoveryin the American home market, 
they should also derive advantage from a substan- 
tial improvement inthedomestic marketof Germany. 
A favourable change of this kind has, however, not 
yet taken place. The degree of employment has cer- 
tainly become greater in recent months, and the 
production of pig iron in Germany, including 
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Luxemburg, increased by 280,000 tons in the first 
seven months as contrasted with the equivalent 
period in 1908 ; but until a week ago the prices of 
pig iron and of manufactured iron and steel were 
at a very low level except in the case of those pro- 
ducts which are maintained by syndicates. The 
quotations for pig iron were then slightly raised, 
and endeavours are also being made to secure higher 
rates for bars and plates. 

It is impossible to say definitely whether the 
improvement in the United States has as yet con- 
tributed towards the recovering tendency in the 
United Kingdom, but a continuance of the upward 
movement in the former would eventually ba of 
advantage to the latter country, as has been shown 
by the experience gained in previous cycles of 
prosperity. So far, however, it is reasonable to 
ascribe the favourable change taking place in our iron 
and steel trades to the general improvement which 
is manifesting itself, and particularly in the case 
of the shipbuilding industry. A number of orders for 
new ships have been placed in the past few months, 
and the output of the Clyde shipyards in August 
was the highest for any month this year, whilst the 
total for theeight months is practically identical with 
that in the corresponding period in 1908. The orders 
for warships also play a prominent part in the 
improved activity of some of the shipyards, and 
those in prospect in the next twelve months should 
tend further to improve the position of affairs. We 
thus have a tolerably fair basis for a continuation of 
the present upward movement, which has already 
heen reflected in the iron and steel trades by an 
advance in the prices of various products. It would, 
however, be possible to regard the future with 
greater confidence if a material improvement were 
to take place in the inland requirements of Germany, 
as that would tend to relieve the pressure of com- 
petition from that quarter in Great Britain and 
foreign markets. The imports of iron and steel 
into Germany in the first seven months of the 
current year experienced a decrease, whereas the 
exports increased, and on the balance the trade 
returns indicate a gain of 155,000 tons as compared 
with the equivalent period in 1908. On the other 
hand, the imports into the United Kingdom have 
increased, whereas the exports have diminished in 
the same months in the two years respectively. 
The position of Germany is then the only shadow 
on the brightening aspect of trade. Were it removed 
we might be entirely confident that the long 
expected cycle of good trade had come round again. 


Motor Roads. 


IN view of the welcome that several of the leading 
political papers had extended to the Improvements 
Bill, it was with some hesitation that we ventured 
last week to criticise the measure. But since its 
first appearance a change of feeling appears to have 
occurred, and we notice on all sides a tendency to 
moderate the original transports. In its purely 
political aspects the Bill is now adversely criticised, 
particularly with regard to its first part, on grounds 
into which we are not called to enter. But 
criticism does not stop there, for the second part, 
the part which provides for the expenditure of 
half a million per year upon the development and 
construction of motor car roads, has been received 
with little cordiality even by motorists. After along 
discussion on Friday last, the General Committee of 
the Royal Automobile Club—surely the most repre- 
sentative body of motorists in the kingdom— 
adopted a resolution expressing the hope that the 
attention of the Road Board might be directed to 
the improvement of existing roads rather than 
to the construction of the proposed new motor 
highways, upon which no speed limits were 
to be enforced, and from which ordinary traffic 
might be excluded. This resolution amounts prac- 
tically to a polite refusal of Mr. Lloyd George’s 
proffered gift. The fact is that special roads would 
suit the motorists not at all. The country is 
already cut up by roads in every conceivable direc- 
tion where a road can be of any value, and if new 
highways were constructed they would generally 
have to extend through country uninteresting in 
itself, and would either lead nowhere or to towns of 
small importance. On the other hand, no one will 
deny that many of our roads might be widened with 
advantage, whilst the road surface on nearly all might 
be improved; here and there, also, short supple- 
mentary roads might be constructed, but without 
the 220 yards of property on either side. It is in 
such directions as these that the motorist who 
has not an insane desire to possess the whole 
country would prefer to see the money which the 
new taxes force him to subscribe spent. 
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In an editorial in Tae Encinegr for January 8th last, 
when dealing with the railway outlook for 1909, we 
remarked that very stirring times were apparently in 
store for British railways. A great part of the year has 
now passed, and a study of the question and review of the 
situation may be opportune. 

The Great Northern, Great Central, Great Eastern 
Working Union Bill has been withdrawn under cir- 
cumstances that were fully noticed in our issue of 
April 30th, and all that need be said in relation to that 
subject is that the companies incorporated in the Bill 
clauses that had been agreed to by the Board of Trade 
and which made excellent concessions for the protection 
of traders and servants. But still the second reading 
was only carried by a small majority, and when the com- 
position of the Committee to which it was referred was 
enlarged and the area to be covered by their inquiry 
widened—the whole cost of which would have had to be 
borne by the companies—the climax was reached, and so 
the Bill was withdrawn, and we are not likely to hear 
more of the matter during the present Parliament. 

The withdrawal of the Bill had one unfortunate result 
in that it removed an opportunity of Parliament consider- 
ing for the first time since 1872 the whole question of 
railway amalgamations, agreements, pooling, &c. That 
some investigation is desirable is generally admitted, and 
we are disposed to think that the companies and the 
Board of Trade would welcome it—the former because it 
would clear the air, and the latter as relieving it from 
an embarassing position in that it has to administer 
the law in relation to railway agreements as to pooling, «c., 
as it stands, and this is unpalatable to many supporters of 
the present Government. It was, therefore, a natural 
sequel that a Departmental Committee should be appointed, 
and an announcement to that effect was made by Mr. 
Churchill on June 14th. The Committee are to “ consider 
and report as soon as practicable what changes, if any, 
are expedient in the law relating to agreements among 
railway companies and what, if any, general provisions 
ought to be embodied for the purpose of safeguarding the 
various interests affected, in future Acts of Parliament 
authorising railway amalgamations or working unions.” 
The Committee included four members of the House of 
Commons :—Mr. Russell Rea, who is to act as chairman; 
Lord Robert Cecil, Sir Maurice Levy, and Mr. G. 
Roberts; two members of the House of Lords:—Lord 
Hamilton of Dalzell and Lord Newton; and Mr. J. S. 
Beale, Mr. Alexander Siemens, Mr. Ernest Moon, and Mr. 
W. Temple Franks. The composition of the Committee 
was soon assailed, and Mr. Churchill frankly admitted 
that it was not intended to be representative of all the 
interests in the country involved, but that his aim had been 
to secure a thoroughly fair and competent body, authori- 
tative rather than representative in character, and small 
enough in numbers to facilitate rapid and practical work 
upon the important questions which are included in the 
reference. Answering a further inquiry in the House on 
July 8th as to why there was no representative of the 
workpeople on the Committee, Mr. Churchill said that he 
had met this by the appointment of a member of the 
Independent Labour Party— Mr. Roberts; and in reply to 
a supplementary question as to an inadequate representa- 
tion of traders, the right hon. gentleman said that he was 
prepared to put a trader on the Committee in the event of 
a@ vacancy occurring. Since then Lord Robert Cecil has 
withdrawn and Mr. William Russell, C.B., a barrister and 
coalowner, has been appointed. It has been more than 
once alleged that inclusive of Mr. Beale, Mr. Moon, 
and Mr. Temple Franks in the Committee, it is too 
favourable to railway interests. It should, however, be 
pointed out that the companies have only one direct repre- 
sentative—Mr. Beale—who is a director of the Midland 
Railway. Mr. Moon is a member of the Parliamentary 
Bar, and the son of the late chairman of the London and 
North-Western Railway, and may probably therefore be 
regarded as another. Mr. Temple Franks was the secre- 
tary to the Railway Companies Association, and is, as a 
consequence, suspect, but he is now the Comptroller of 
Patents, and an officer of the Board of Trade. Asa con- 
sequence his is an admirable appointment, because his 
former relations to the railways have given him an excel- 
lent acquaintance with the subject under review, whilst 
his present office secures for him an independent and 
unbiased position. But even were railway interests unduly 
guarded, it must be remembered that it is they that are 
at stake. 

Questions have often been asked in the House as to 
whether railway companies should not, by law, submit 
their agreements between each other to the Board of 
Trade. The statutes on this point were fully explained 
in our issues of November 6th and December 18th last, 
and we then showed that there was no such necessity, 
and this Mr. Churchill has admitted. He, however, 
subsequently—on May 6th—announced that the London 
and North-Western and Midland Companies had unoffi- 
cially supplied him with a copy of their agreement, and 
had consented, as an act of grace, to its being laid on the 
table. But there seemed some delay in this being done, 
and the reason became apparent when it was announced 
on June 7th that these two companies had brought the 
Lancashire and Yorkshire Company into their circle, and 
this tri-partite agreement was made public on June 21st. 
That this would be the course that events would 
take we ourselves felt satisfied, and in our issue 
of November 6th last we said that the situation was 
interesting to the watcher of events. The Lancashire 
and Yorkshire Company does not compete with the 
North-Western and Midland, but the circumstances were 
peculiar for other reasons. Since the Midland Company, 
in 1889, exercised its running powers over the Lancashire 
and Yorkshire line, it and the North-Western have been 
strong competitors for the very valuable traffic to and 
from the territory served by the Lancashire and Yorkshire, 
and the last named company has not failed to take 





advantage of the rivalry to play off one company against 
the other, but the North-Western—Lancashire and York- 
shire agreement of 1906 almost put the Midland out into 
the cold entirely, as the combination was too strong for 
it as far as passenger service was concerned. Now the 
agreement a year ago between the iarger companies put 
the Midland on the same level as its neighbour, and so 
created an absurd position which took the turn 
we anticipated, and resulted in a tri-partite agreement, 
which cannot be determined without ten years’ notice, 
and as such notice is not to be given before December 31st, 
1998, it means that it is to last for at least 100 years. 
Those who have agitated for the agreement to be laid on 
the table will not find anything in it that can be unfavour- 
ably criticised. It has only thirteen clauses, which may, 
however, be amplified when the formal agreement referred 
to in the last clause as “to carry out these heads” is 
entered into. Suffice for us to notice that Clause 4 
agrees that each of the three companies shall afford 
to the others ali due and reasonable facilities for 
interchange of all traffic, whether divisible under the 
agreement or not, so as to give the public the benefit of 
the best route, and Clause 5 recites that arrangements 
are to be made as soon as possible witha view to securing 
the most economical methods of working, combined with 
the best facilities to the public. One result of the 
agreement is the through service between Bradford 
(Lancashire and Yorkshire) and Sheffield (Midland). No 
doubt, too, Midland engines will now work their own 
trains, excursion and ordinary, through from Leicester, 
Nottingham, and Sheffield to Blackpool and back instead 
of only to and from Manchester. We shall also possibly 
see the Irish cross-Channel sailings during the winter 
being vid Fleetwood and Heysham alternately lixe the 
Great Western and London and South-Western for the 
Channel Islands. A possible sequel to these agreements 
is that the North-Western saved £236,254 in working 
expenses during the past half-year and the Midland saved 
£167,224. 

The reference to the Great Western and London and 
South-Western companies reminds us that there was 
some very candid speaking by the chairman of the former 
company at their half-yearly meeting. It arose out of an 
observation ky Sir Charles Scotter at the South-Western 
meeting that they were prepared to enter into an agree- 
ment with the Great Western, and approached the latter 
company years ago on the subject, but for some reason 


H. | or other the directors of the Great Western thought the 


time was not opportune for entering into any further 
combination. Viscount Churchill, at the Great Western 
meeting, departed from precedents, as he admitted and 
told the shareholders freely what had been done. How 
fully he revealed the transactions between the two com- 
panies may be judged from the fact that the remarks on 
this subject occupied three-quarters of a column in the 
Times, and they would appear to show that the absence 
of closer relations between the companies is more due 
to the authorities at Waterloo than those at Paddington. 
The Bills for the merging of the Rhymney and Cardiff 
Railways into the Taff Vale successfully passed the Com. 
mittee and other stages in the House of Lords, but were 
nearly rejected of second reading in the House of Com- 
mons—the ostensible reason for this being that any 
amalgamation proposals should stand over until the Com- 
mittee on Railway Agreements had reported. To the 
surprise of a good many people the absorption of the 
Rhymney Railway was subsequently approved in Com- 
mittee, but the Cardiff proposals were rejected, and the 
Bills were therefore withdrawn altogether last month. 
We dealt with the report of the Board of Trade Railway 
Conference in our issue of June 18th, and therein remarked 
that the outstanding feature was the triumph of the rail- 
way case. We intimated that there were features in the 
report that we would like to refer to later in detail, and 
this is probably an opportune moment to do so. 
Suggestions have been made by traders that the proceed- 
ings before the Railway and Canal Commission were 
costly, and the procedure framed too much upon formal 
judicial lines. The railway representatives on the Con- 
ference were therefore willing to agree to some modifica- 
tion of the procedure, and suggested that many cases 
might be dealt with by the Registrar, who, if desired, 
might receive the assistance of assessors. Various 
other points in dispute were settled. The conditions 
under which goods are carried at owners’ risk rates are 
to be extended. At present these lower rates relieve the 
companies of all liability except for wilful misconduct, or 
it may not be for a lower rate, but for the acceptance 
unpacked of goods liable to breakage, damage or pilferage. 
The railway companies’ representatives were not only 
willing to increase their liabilities herein, but at the 
request of the Conference they consulted the companies 
generally, and ascertained that, with a view to settling 
this controversy and avoiding legislation, they were 
willing to embody these suggestions in their present 
consignment notes, subject to any drafting amend- 
ments that might be found necessary by counsel. To 
avoid all future disputes as to the facilities that 
should be given by the companies to traders who own 
private sidings, or for whom private sidings were to be 
constructed, and the rates to be charged for traffic con- 
signed to or from such sidings, a committee of the Con- 
ference drafted a model private siding agreement which 
the Conference accepted, and which is embodied in the 
report, and they further recommended that the modified 
arrangements as to disputes being dealt with by the 
Registrar to the Railway and Canal Commission shall 
apply to the settlement of disputes as to private sidings. 
The same committee had under consideration the question 
of detention of private owners’ trucks in transit, and 
efforts were made to arrive at an agreement between the 
representatives of the traders and of the companies as 
to a scale of payments to be made by the companies as 
demurrage. These negotiations were futile at the time, but 
the report says that the representatives of the railways have 
agreed to meet the traders again in order that a settlement 
may be arrived at. One of the subjects considered by the 
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Conference was Working Agreements, Combinations, and 
Amalgamations of Railways, and this was referred to 
another committee, and this we will mention after 
dealing with the two remaining points. These latter 
are, first, the acquisition and folding of land. The 
whole Conference would appear to have dealt with 
this. After mentioning that the paid-up capital of the 
companies amounts to £56,000 per mile of _— line, the 
report says that it was generally felt by-all the members 
of the Conference that simplification and cheapening of 
the procedure could not fail to be beneficial generally. 
For powers for the acquisition of land wider authority 
should be given to the Board of Trade to grant certificates 
for compulsory powers as under the Railways Construc- 
tion Facilities Act, 1864, and the Light Railways Act, 
1896. For assessing compensation the Conference 
recommended provisions similar to those in the Light 
Railways Act, 1896, and the Small Holdings Act, 1907. 
It may be added that the Conference recommended that 
the principle of betterment should be recognised in assess- 
ing compensation. The second remaining point is that 
the Conference proposed that an Advisory Committee 
on Railway Matters, which the Board of Trade might 
consult on such matters as they might think fit to refer 
to it, be constituted. 

Reverting now to the Committee on Working Agree- 
ments, &c., it may be observed that their conclusions do 
not carry the matter far, probably because the subject is 
too big or the views of the members were too diverse. 
Anyway, the Committee report that “in their opinion 
various circumstances have combined to make it desirable 
to conclude their present sittings.” They had before 
them various memoranda which are printed as an Appendix, 
and from them some new thought on this subject may be 
gathered. Mr. Sam Fay, for instance, reminds us that 
Sir Rowland Hill said as to the rating of railways :— 
“While in common with the owners of other public 
vehicles railway companies are taxed by the State, their 
lines, unlike the old roads, are heavily rated by every 
parish they traverse; so that in some rural districts a 
railway company, though perhaps, on the one hand, 
relieving the parish of much pauperism by giving profit- 
able employment to the peasantry, and, on the other 
hand, lightening the pressure on the rates by increasing 
the value of the property on which they are levied, is yet 
made to pay, in a direct form, half the parochial expendi- 
ture.” Mr. Fay also makes a point of which little notice 
‘has been taken in this country, but which in America has 
led to the railway supply men forming a Railway Business 
Association, whose purpose is to resist anti-railroad legis- 
lation. Mr. Fay says: “ It is not generally recognised how 
much home industries depend upon railway purchases. 
The annual value of material and stores of all 
descriptions bought by British railways on revenue 
account may be put down at £26,000,000 sterling, 
or equal to the value of nearly three months’ total 
exports from the United Kingdom to British Possessions.” 
Mr. Kaye Butterworth, of the North-Eastern, gives us an 
admirable thought when he says of the benefits of agree- 
ments :—‘ By freeing the officers of the two companies 
from the necessity of spending their time in scheming 
how to secure traffic for their own line, it would enable 
them to throw their best efforts into what, under an ideal 
system, would seem to be the proper channel for the 
efforts of the brain-workers on a railway, viz., on the 
operating side, devising how best to combine economy 
and efficiency of working, or, in other words, how to give 
to the public the greatest facilities at the least cost and, 
on the commercial side, trying to create and foster new 
industries, and, generally, to develop to the fullest extent 
the resources of the district which the company exists to 
serve.” The late Mr. Robert Millar said that fewer goods 
trains might be run, which would lead to less occupancy 
of the line and easier regulations of the hours of duty. 
Mr. Guy Granet concludes his memorandum by the 
following suggestive observation :—* Whether more exten- 
sive benefits might not be attained by a more complete and 
systematic elimination of competition, short of State pur- 
chase, by a scientific grouping of railways, constitutes 
an alluring field for speculation and inquiry. Apart, 
however, from the inherent difficulties in connection with 
any attempt at defining the limits of the proposed 
groups, I do not see how such a result could be achieved 
without direct Government action and, as a necessary 
concomitant, direct Government financial assistance and 
control. After reading the minutes of the meeting 
between the Chancellor of the Exchequer and the Presi- 
dent of the Board of Trade and the representatives of the 
Railway Association, it is clear, however, not only that 
such an inquiry isoutside the scope of this Conference, 
but that the Board of Trade are not prepared to indicate 
the possession of any opinion on the subject.” Investiga- 
tions were conducted on behalf of the Conference by Mr. 

teyntiens, barrister-at-law, and Mr. C. H. Pearson, of 
the Great Central Railway, as to the methods employed 
by continental railways. They have visited Germany and 
Austria-Hungary, but only their conclusions as to German 
railways are completed, and these are included. They 
deserve greater attention than we can afford space for at 
this moment, and therefore we defer our consideration of 
them for the present. 

Another point of interest is the report of the Depart- 
mental Committee on Railway Accounts. The main 
feature of this was the rejection of the suggestion as to 
the adoption of ton mileage figures, and this we noticed 
in an editorial in the issue of June 25tb, but we might 
here observe that in our forecast last January as to the 
outlook for 1909 we observed that it was unlikely that ton- 
mileage would be recommended. 

The Viceregal Commission on Irish Railways com- 
pleted taking evidence last February, but have not yet 
reported. It is stated that the Commission are divided 
as to their conclusions, but it would seem that those 
members who do not go so far as to recommend State 
purchase will advocate the absorption of the smaller 
companies by the larger, and this, we suggest, portends 


mission was proposed. In Mr. John Redmond’s speech 
at Arklow on rg 11th, about which there has been so 
much controversy, he said that under the Development 
Bill “ money would also be available which could be used 
to facilitate the purchase and amalgamation of Irish 
railways under an Irish local authority.” 

Lastly, it may be observed that at the Trade Union 
Congress on September 4th it was stated that Mr. 
Churchill informed a deputation on the previous Monday 
that if the Government ran its course they would be pre- 
pared to bring in a Bill on railway management, railway 
facilities, and so on. 

In conclusion, we would say that we believe that the 
happier relations that now exist between railway com- 
panies—not only amongst those to whom we have 
referred in particular, and amongst whom we might have 
included the Scotch companies, but railways as a whole 
—will increase and develop, and lead to better times for 
the proprietors, and, as a consequence, for the servants. 
The public have nothing to fear either. As yet they 
have never lost anything by amalgamations, and in the 
quotations we have made from the tri-partite agreement 
it will be observed that one of the essentials is that the 
public is to be given the benefit of the best route. 
There may be fewer trains, but what is the loss of 
this when a passenger has a choice of two or three 
routes ? And there may be decelerations, but what are 
three or four minutes extra in a journey of 200, 300, 
or 400 miles? But it is in the goods and mineral 
trafic that the main economies are being, and will 
be, effected, and these the general public are not cogni- 
sant of, nor are they likely to be affected thereby. 
How much further the co-operative principle will 
extend one cannot say, but our railways are managed 
by “very able men”—to quote Mr. Mond—who 
know their business, and who recognise their strength 
and their weakness, and who, whilst they may differ with 
their neighbours, know that their differences may be 
adjusted. What is possible of the North-Western and 
Midland, the Great Northern and Great Central, and of 
the Scotch companies, is possible of all and everywhere. 
It is all a question of agreeing as to proportions. With- 
out doubt much is being done of which we shall hear in 
due time. But a committee having been appointed to 
consider the question of railway agreements, whose 
labours may be followed by legislation, makes it probable 
that we shall now hear sooner than later. We trust so. 
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Drawings for Medium-sized Repetition Work. By R. D. 
Spinney. London: E. and F. N. Spon, Limited. 3s. 6d. 
net.—Draughtsmen generally will find this book of great 
assistance to them in carrying out the host of little duties 
which fall to them to execute. The title of the volume is, 
perhaps, a trifle misleading, as it will be found to contain 
much that is more applicable to general drawing-office work 
rather than what is purely confined to the design of repetition 
work. The author has brought together many hints of a 
nature such as can only be learned, without the aid of some 
such work as the present, by a long experience of the 
draughtsman’s art. He has, however, avoided almost com- 
pletely the natural tendency which such a book has to 
assume a disconnected and scrappy nature, and the division 
of the work into chapters, dealing separately with such sub- 
jects as standard lists of parts, tolerances, dimensioning and 
reference indexes, renders it compact and interesting, and 
assists in the classifi:ation of the subjects with which the 
author deals. The standardisation of methods and the sup- 
pression of the idiosyncrasies of the individual draughtsman 
must help towards the efficiency of both the drawing-office 
and the workshops, and towards these ends the present book 
will be found full of practical advice. While not agreeing 
altogether with some of the recommendations made, we do 
not doubt that many drawing-offices would find that the 
adoption of some such system as is here outlined would assist 
largely in the rapidity of output and help to avoid confusion 
on the part of the workmen when working to the drawings. 
The Metallurgy of the Common Metals. By A, Humboldt 
Sexton and J. S. G. Primrose. Manchester: The Scientific 
Publishing Company. 7s. 6d. net.—The authors of this work 
have collected from many sources accounts of the treatment 
of the ores of the more important non-ferrous metals. They 
intend the work to serve as an introduction to larger and 
more specialised treatises, and have confined their energies to 
giving as accurate and concise information regarding the 
various metallurgical processes as is obtainable. The first 
nine chapters are devoted to an account of copper smelting 
and refining, then follow four each on the treatment of tin 
and zinc. The next twelve chapters contain a discussion of 
the processes in use for the recovery of lead from its ores, 
attention being paid to the recovery of silver in the lead by 
the Pattinson and Parkes processes. Antimony, aluminium, 
and nickel are dealt with in the remaining five chapters, 
while in the appendices will be found data connected with 
the subject, which should prove of use to those who may 
be engaged in the study or practical operation of the processes 
described in the book. The volume is illustrated throughout 
by numerous diagrams and tables, which are uniformly well 
executed, while the printing, unlike that of so many books on 
this subject, leaves nothing to be desired. 

Descriptive Geometry. By Victor. T. Wilson. New York: 
John Wiley and Sons. © Price 6s. 6d. net.—The subject of des- 
criptive geometry is hardly an attractive one to the ordinary 
run of engineers, and having but few applications in every-day 
work, it has become relegated, more or less, to the dark 
regions of college examinations. As an aid, however, to clear 
understanding of working drawings and as a corrective after 
much work in two-dimensional geometry, its utility has long 
been recognised. The present volume professes to deal with 
the subject from a mathematical standpoint. In carrying 
out this scheme, the author has made the usu%l problems 
found in most of the text-books on the subject to depend upon 
a few fundamental theorems. Whether or no such a treat- 
ment will be found to add to the lucidity of an already 
abstruse subject will depend entirely on the ability of the 
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student to reason in the fashion of Euclid. The average 


student will, we believe, be well advised to leave this book 
to the Jater stages of study in this subject and acquire his 
knowledge at the start from some less pretentious volume, 
A very thorough treatment is given of the matter dealt with 
under descriptive geometry, and special emphasis is given to 
the discussion of curved surfaces. Those wishing to pursue 
this subject beyond the range of the ordinary class work we 
confidently advise them to examine this book. 


The Theory of Structures, By R. J. Woods, M.Inst. C.E. 
London: Edward Arnold. Price 10s. 6d. net.—This is a 
welcome addition to Professor Woods’ earlier work on the 
“Strength and Elasticity of Structural Members.’’ The 
present volume amplifies the previous one, and includes much 
that was deemed too advanced for its forerunner. The author 
here expounds various theories dealing with such subjects as 
earth pressure, excentric loads, stresses in girders, wind 
pressure and bracing, arched ribs, and reinforced concrete. 
The clear style and concise statements, which were marked 
features of his earlier work, are again in evidence in this 
volume, and the diagrams and sketches illustrating the text 
are uniformly good and neatly executed. Many numerical 
examples are given, and we would in particular call the atten- 
tion of students and draughtsmen to Chapter XII., where the 
complete design of a plate-web girder for a 60ft. span is given. 
Chapter IX. is devoted to continuous girders, and the theorem 
of three moments, with numerical examples. will be found 
fully developed here, as well as an extension of this theorem 
made to embrace the case of concentrated loading. 

The Practical Management of Sewage Disposal Works. 
By W. C. Easdale. London: The Sanitary Publishing 
Company, Limited. Price 2s. net.—The effective manage- 
ment of sewage disposal works calls for qualities on the part 
of the man in charge which vary from those acquired during 
a medical training to those of an engineer. This little book, 
however, does not pretend to be a treatise on the subjects 
comprised in this range, but will rather be found to be an 
outline of the duties of the manager of such works; an out- 
line, however, that contains many helpful hints and remarks. 
The author first deals with preliminary processes and par- 
ticularises on grit chambers, tanks, and screens. He then 
discusses contact beds, filters, and final processes, and ends 
with a few general remarks on tests and records. As the book 
is intended, among other uses, to be of value to consulting 
engineers who may desire to give some general instructions to 
the man left in charge of their work after its completion, the 
author has provided some blank pages at the end for the 
insertion of whatever special remarks the engineers may 
think necessary. 

Engineering Units of Measurement. By John Ramsay, 
A.M. Inst.C.E. Glasgow: John Smith and Son, Limited, 
19, Renfield-street. Price 1s. net.—This little book consists 
of a collection of the more commonly required definitions and 
laws introduced into a study of the physical side of engineer- 
ing principles. It is designed particularly for first-year 
students, but we believe that many others will find it of use 
to them in more advanced studies. Without attempting to 
prove any relations, the author states in clear language the 
various laws and theorems connected with the subjects of 
elasticity, hydrostatics, electricity, tc. We only regret that 
he has not thought it advisable to introduce the subject of 
dimensions into his treatment of units. This would have 
been quite suited to the class of student for whom the book 
is intended, and as an aid in many ways to the clear under- 
standing and reproduction of formul« its utility cannot be 
doubted. A useful series of conversion tables and convenient 
data are added at the end of the book. 

Steam Power Plant Piping Systems. By W. L. Morris. 
New York : McGraw-Hill Book Company. Price 21s. net.— 
This book contains a very full account of the principles of 
pipe installation, and covers all the ground from the main 
steam pipe to the smallest oil drip. The author enters a plea 
for the contractor for a power station, and urges that the pipe 
system should be left to him as far as the design of details 
is concerned. He believes that the duties of the engineer 
should extend only to an indication of the general scheme of 
piping, and holds that such work is now as specialised as, say, 
boiler design. Many excellent illustrations are embodied in 
the text, and the explanations given are clearly stated. 
Although representing American practice, we have no doubt 
that the book will be found helpful to many in this country, 
whether they be engaged on the design or in the control of 
steam power installations. 
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SELF-DISCHARGING STEEL WAGONS FOR BURMA 


THE LEEDS FORGE COMPANY, LIMITED, LEEDS, ENGINEERS 











21-TON SELF-DISCHARGING WAGON. 





SELF-DISCHARGING wagons of a new type are now being 
introduced into the service of the Burma Railways Company. 
They are shown in the accompanying engravings, and are 
intended for the transport of lead ore, and have been 
designed for the metre-gauge lines of the company. In 
conjunction with Messrs. Rendel and Robertson the wagons 
have been designed and constructed by the Leeds Forge 
Company, Limited. It will be seen that the body of the 
wagon, which is constructed throughout of steel, is carried 
on Fox’s patented pressed steel underframes, the latter being 






































middle joint of the horizontal links, and thus the doors are 


| kept closed. This arrangement, which is patented, at the | 


| same time permits the doors to be opened with ease, and 


during tests carried out by the constructors it was found that | 
one man could readily open all three side doors simul- | 


taneously. 


The wagons are fitted with the standard buffing gear of | 
the railway company, and are provided with both vacuum | 


and hand brake installations. The former system is 


operative on all the wheels of both bogies, and is arranged to | 


exert a braking force of 90 per cent. of the total tare weight ; 
the latter is operated from hand wheels placed at one end of 





























August 27th. It had, however, been anticipated by the 
** Return of Accidents and Casualties ’’ issued in April last 
and commented upon in THE ENGINEER of the 30th idem. 
The only further information of note given in the later 
report is that the number of inquiries held into train 
accidents has fallen from 25 to 22, which is the lowest figure 
recorded. There were 888 inquiries held by the assistant- 
inspecting officers or sub-inspectors into casualties to railway 
servants, but in only 156, or 17.6 per cent., of these did the 
report show that they were due to what may briefly be 
termed preven able causes. We may rest assured that all 
cases where any irregularities on the part of thecompaniescould 
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carried at either end on the spherical centres of two four- 
wheeled bogie trucks. These trucks, one of which is shown 
in a separate engraving, have diamond frames, and a wheel | 
tase of 4ft. 3in., the wheels being 2ft. 4in. in diameter. 

On each side of the wagon body three door openings 
measuring 7ft. 3fin. in length and 1ft. 443in. in height are | 
provided. The doors for these are of corrugated pressed | 
steel, in accordance with Lane’s patent, and are operated 
from the platform at the end of the wagon through a | 
longitudinal shaft extending the whole length of the side. 
To avoid any obstruction the lifting links connecting this | 
shaft with the doors have been placed at the ends, and are so | 
arranged as to obviate any necessity for a device for locking 
the doors. To secure this they are made in the form of a 
toggle joint, the arrangement of which will be seen from the 
end views of the wagon. When the doors are closed the two 
horizontal links are in line, and therefore the outward thrust 
of the load in the wagon on the doors has no power to open 
the door. Similarly the arm on the longitudinal shaft and 
the link connecting this with the two horizontal links are in 
line vertically when the doors are clored, and hence the 
vibration and knocking are prevented from moving up the 
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SELF-DISCHARGING STEEL WAGON FOR BURMA 


the weight on the bogie; that is to say, 324 per cent. of the 
tare weight. The following are some of the leading 
dimensions :— 


ft. in, 
Length over buffers 33 «10 
Length over headstocks 3) 600 
Length inside .. a 25 6 
Width overall... .. .. a 
Width of underframe .. 7 #0 
Wheel diameter 2 4 
Centres of bogies .. .. 22 0 
Buffer height (unloaded) ee 
Centres of journals . .. i eee 
Net capacity .. 315 cubic feet 
BT ea cen" ¥e . 21 tons of lead ore 
Tare 9 tons 1 ewt. 3 qr. 





THE GENERAL REPORT ON RAILWAY 
ACCIDENTS. 


THIS report, which was issued on the 19th ult., was briefly 
noted in the ‘‘ Railway Matters’’ column in our issue of 
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| the frame, and is arranged to act only on one bogie, the , have been found would have been investigated, and therefore 
| braking weight in this case being equal to 65 per cent. of | it is gratifying to find such a low proportion. ini 


The remaining 

| cases were due to misadventure or accident, want of caution or 

| misconduct on the part of the injured person, or want of 

| caution or breach of rules, &c., on the part of servants other 
than the person injured. 

Many of the reports on the accidents to servants contain 
‘* recommendations.’’ There were 362 such reports last year 
out of 888, or 40.8 per cent., which compare with 45.1 per 
cent. in 1907, 42.3 per cent. in 1906, 40 per cent. in 1905, 
and 42.7 per cent. in 1904. 

The casualties in coupling and uncoupling are less than in 
1907, being 16 killed and 675 injured, as compared with 18 
killed and 757 injured. Of these 4 were killed and 249 
injured when dealing with screw-coupled vehicles which can- 
not be coupled and uncoupled with thecoupling pole. These 
figures might be still less—they are lower than in 1907— 
would the men not step into the ‘‘four foot’’ until the 

| vehicles had come to rest. Instructions to that effect have 
| been issued by some, if not most, of the companies. 


| 
| 


' 














276 


THE-ENGINEER 


Sepr. 10, 1909 








INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS. 
No. I. 


Tue fifth congress of this Association opened in the 
University Buildings, at Copenhagen, on Tuesday last, 
before a very large gathering, the total number of those 
attending being about 700. Since the date of the last 
congress in Brussels, in 1906, there has been a gratifying 
increase in the membership of the Association, the 
total membership now exceeding 2000. The following 
countries are now represented :—Great Britain, Germany, 
France, Italy, United States, Russia, Denmark, Austria, 
Belgium, Greece, Holland, Hungary, Norway, Sweden, 
Spain, Portugal, Roumania, Switzerland, Australia, 
Canada, Brazil, the Argentine Republic and Japan. The 
largest membership is to be credited to Germany, the 
number of German members in May of the present year 
being 375, the United States coming second with 290, 
Austria third with 219, France 156, and Denmark with 
155. Great Britain has at the present time about 100 
representatives, and some 40 of these are attending the 
present congress. There is a gratifying representation 
of British institutions, including representatives of the 
Board of Trade, the War-office, Lloyd’s Register, the 
British Fire Prevention Committee, the Engineering 
Standards Committee, the National Physical Laboratory, 
the Concrete Institute, the Iron and Steel Institute, the 
Institution of Mining and Metallurgy, and the British 
Weights and Measures Association. 

Most of those attending the Congress arrived in 
Copenhagen on Monday last, and Mr. Alex. Foss, the 
President, entertained the members of the Council to 
dinner on Sunday evening, following the Council meeting 
held on that day. On Monday evening the Council were 
entertained to dinner at the Palace by the King and 
Queen of Denmark, a distinguished company being 
present at this entertainment. 

The formal opening of the Congress took place in the 
Grand Hall of the University, Copenhagen, on Tuesday 
morning, in presence of the King and Queen and other 
members of the Royal Family. A distinguished company 
was present, when his Royal Highness the Crown Prince, 
the Honorary President of the Institution, offered a 
welcome to the foreign members, and formally declared 
the Congress open. 

Mr. Alex. Foss, the President, then delivered a short 
address. On behalf of the Association, he thanked the 
King for the interest he had taken in the Congress, and 
the Crown Prince for having taken part in the proceedings. 
He wished to refer particularly, he said, to the increased 
interest in the work of the Association taken by British 
engineers, and to the considerable attendance from Great 
Britain as compared with the previous Congress. He 
trusted that the work of the Congress would stimulate 
international relations, would generally bring about 
a closer association between engineers, and lead to 
the standardisation of methods of working. Great pro- 
gress in this direction had been made since the first 
meeting of the Association at Munich twenty-five 
years ago. 

Mr. Paul Larsen then read a paper dealing with the 
development of the Danish cement industry, which, he 
said, had risen to a prominent position without any 
support from the State in the shape of protective duties. 
In the year 1889 the total production in Denmark was 
115,000 barrels of Portland cement, and the imports 
135,000 barrels, while in 1908 the total production was 
1,560,000 barrels, of which 1,110,000 were sold in Denmark 
and 410,000 barrels exported. The present production of 
the Danish cement factories was, however, 2,600,000 
barrels, or more than twice the consumption of the 
country. The development of the industry had been 
hampered by the fact that Denmark possessed no 
natural resources in the shape of water power or coal. 
Fuel had therefore to be imported, and was, at the 
same time, subjected to an import duty. The 
unfavourable conditions of working had been somewhat 
mitigated by the new Danish tariff, which came into 
force in January last. The fact that the Danish cement 
industry had reached its present state of development 
under the unfavourable conditions indicated was due to 
the advanced state of technical development, and the 
constant introduction of new inventions. The history of 
the industry was therefore largely a report of Danish 
technical progress, the advance of which was shown, not 
merely by the effect on the cement trade of Denmark, 
but by the manner in which the improvements made in 
Danish methods of manufacture had influenced practice 
in other countries. The introduction of the dry process 
solved the problem of making Portland cement out of a 
soft, moist, raw material, in a continual process, and 
effected a considerable saving in working costs compared 
with the thin slurry process. The modified form of 
Aalborg kiln of very large capacity, latterly introduced, 
had been taken up abroad to a great extent, the installa- 
tions in fcreign cement works representing an annual 
output of over 3,000,000 barrels. Reference should also 
be made to the wet and dry methods which paved 
the way to the introduction of the thick slurry method 
now generally adopted in connection with burning 
in rotary kilns. Then, following the introduction of 
sand cement, came the tube mill, which constituted 
an epoch-making change in methods, the mill porsess- 
ing great advantages, not only for the manufacture 
of sand cement, but also for the grinding of Portland 
cement. This mill, which had a very low figure of power 
consumption, was now generally adopted for cement 
manufacture, and had had a great influence on the 
development of the Portland cement industry all over the 
world. It was at the present day employed in its dif- 
ferent forms in all departments of the cement factory. 
There were now 1391 tube mills of Danish origin running 
in foreign factories, and giving an annual output of 
about 30 million tons. 

For the preliminary treatment of the raw material 





prior to its reduction in the tube mill, the Kominor had 
been adopted in works with an annual output of 134 
million tons. The introduction of the rotary kiln in a 
form suitable for the cement industry was due to America, 
and the improvements introduced in recent years had 
resulted in a superior fuel economy and a much higher 
capacity than formerly obtained. The modern Danish 
kiln of 50 m. length and 2.7 m. diameter gave an output 
of more than 600 barrels per day, with a coal consumption 
of 25 per cent. The thick slurry process, combined with 
fuel saving rotary kilns, was now largely adopted for 
foreign factories, not only for moist and soft raw mate- 
rials, but also to a considerable extent where dry raw 
materials were used. The Danish rotary kiln prac- 
tice was in operation in foreign works, with an 
annual capacity of about 14 million barrels. The 
progress which had been made might be measured by 
the fact that, as compared with fifteen years ago, the 
labour in cement factories had been reduced to one-sixth of 
what it then was, 200 men doing the work which formerly 
required 1200. It was unlikely that further improve- 
ments would bring about any radical change or saving in 
the Danish thick slurry process. The cementindustry in 
Denmark had attained its present position by purely 
technical advances, and by that international co-operation 
which it was the object of the Association to enlist. 

The Conference then adjourned until Wednesday. An 
extensive programme of visits which had been arranged in- 
cluded on Tuesday an inspection of the Carlberg Breweries. 
Here an opportunity was afforded of gaining some know- 
ledge of the work done in the Carlberg laboratory in the 
domain of scientific research. The founder laid down 
the proviso that none of the work carried on which could 
be of theoretical or practical benefit ought to be kept 
secret, and among the best known results of research here 
may be cited the introduction of the pure yeast and the 
Kjeldahl method of determining nitrogen. The chemical 
department is directed by Professor Dr.S. P. L. Sorensen, 
whose investigations on the dissociation of albumen are 
well known. 

On Tuesday night there was a reception of visiting 
members by the Danish Association of Civil Engineers at 
the Royal Shooting Club. 

The sections A, B, and C, under the presidency of Mr. 
O. Busse, Mr. T. Grut, and Mr. B. Miinter, commenced 
work on Wednesday, and a report of the papers and 
proceedings will appear in a subsequent issue. The 
Congress finishes its sitting to-morrow—Saturday—when 
the final report will be submitted. 

Section A deals with metals; Section B with cements, 
stones, concretes; and Section C with sundries. In 
Section A the papers are divided into groups under the 
heading of metallography, hardness testing, impact tests, 
testing metals by alternating stresses, testing of cast iron, 
influence of increased temperature on the mechanical 
qualities of metals, magnetic and electric properties of 
materials in connection with their mechanical testing, 
committees’ reports, various reports, internal strains. 
There were many noteworthy contributors to these sub- 
jects in the long list of papers brought before the metal 
section. Professor E. Heyn, Gross Lichterfelde, brought 
up a report on progress made in metallography during 
the three years which elapsed since the Brussels Con- 
ference, special steels was the subject of a paper pre- 
sented by Professor Leon Guillet, and Mr. Walter 
Rosenhain dealt with his researches at the National 
Physical Laboratory on slag enclosures in steel. In the 
group of papers on hardness testing, there were contribu- 
tions by Mr. Harold Moore, of Woolwich Arsenal, on the 
Brinel method, and an official report by Dr. P. Ludwik, 
of Vienna. Professor A. Martens and Professor Heyn 
also presented some results obtained with the simplified 
ball hardness testing machine, and Dr. August Gessner, 
of Vienna, discussed the cone pressure test for determin- 
ing the hardness of permanent way materials. There 
were nine papers in all to be dealt with on the subject of 
impact testing, the official report on the subject being 
contributed by Dr. H. Charpy. Messrs. Sulzer Bros., of 
Winterthur, presented a report in connection with experi- 
ments they have carried out on the strength properties of 
cast iron of various sections. The effects of temperature 
on the mechanical properties of metals was the subject 
of an official report by Professor M. Reudelloff. Reports 
were also brought up by committees dealing with the 
establishment of international specifications for iron and 
steel, and on the proposals to establish a uniform nomen- 
clature. Some detailed reference to these groups of 
papers, and the discussion which followed their presenta- 
tion, will, as we have already said, appear in subsequent 
issues. 

In Section B considerable attention was focussed 
on papers dealing with reinforced concrete, following the 
report of the Committee with its five valuable appendices. 
At the meeting of the Institution of Mechanical 
Engineers at Liverpool in July last, Prof. Unwin, in 
a discussion on a paper by Mr. Auden, drew particular 
attention to the risks attending the present basis 
of design adopted for reinforced concrete structures, 
and the records of experience with such buildings, which 
are being collected by this International Association, are 
likely to prove a valuable guide for the future. 

Under the general heading of progress in methods of test- 
ng twelve papers came up for discussion, an official report 
on the progress made in the methods of testing hydraulic 
cements by Mr. R. Feret being first on the list. A small 
but interesting group of papers dealt with cement in sea 
water, Mr. A. Poulson treating the subject generally, and 
the use of reinforced concrete where it is exposed to 
the action of sea water being discussed by Prof. 
M. Miller. 

In Section C the preservation of iron and steel was 
brought up by Mr. J. Cuickshank Smith, who raised the 
question in a paper read before the spring meeting of the 
Iron and Steel Institute, and the Association also had the 
advantage of learning through the medium of a report 
presented from Washington of the work done by the 
American Society for Testing Materials in connection 





with preservative coatings for iron and steel. The work 
of these various sections will also receive detailed atten- 
tion in subsequent issues. 








GERMAN RAILWAYS AND THE STATE. 


IN the report of the Board of Trade Conference on Railways 
there is a summary of the conclusions arrived at by Mr. 
Nicholas §. Reyntiens, barrister-at-law, and Mr. C. H. 
Pearson, of the Great Central Railway, as to the administra- 
tion of German railways and their relation to the State. 
These gentlemen visited the Continent at the request of the 
Conference, and their conclusions as to Austria-Hungarian 
railways are.to follow. 

From this report it would appear that during the year 190( 
the total passenger receipts on the Prussian State Railways 
were 509,633,330 marks, from goods 1,235,759,471 marks, 
other receipts amounted to 122,474,728 marks, giving a total 
of 1,867,867,529 marks received from all sources, from which 
1,169,773,093 marks have to be deducted for expenditure, 
leaving a profit of 698,094,436 marks, which, on a total 
capital of 9,500,243,497 marks, is equivalent to 7°48 per cent. 
During the last eleven years the profit has only twice been 
less than 7 per cent. The Palatinate Railways of Bavaria 
became State property from January Ist last. They are 
869 kiloms. long and make 5°09 per cent. profit. 

The total mileage of the Prussian State Railways is about 
35,400 kiloms. This divided into the above-mentioned capital 
amount means that the cost is 268,365 marks per kilom., 
roughly £21,500 per mile. This, we may remark, compares 
with £56,000 per mile for British railways. Natural 
geographical conditions are, in the main, responsible for this 
favourable result, but there are other reasons. There are 
few under or overbridges, level crossings being customary, 
and on the Nebenbahnen—local or feeder railways—no 
watchmen are necessary for the crossings. On the Haupt- 
bahnen—trunk lines—the crossings have to be protected by 
having a watchman, but bridges are not called for unless the 
cost would be lower than the capitalised cost of watching. 
Where considerable traffic exists—this is closely watched by 
the police authorities—if a bridge be required the local 
authorities are asked to join in the cost, and if a method of 
division be not amicably agreed upon the question must be 
referred for arbitration to the Minister of Public Works, as 
head of the Railway Department, and his decision and appor- 
tionment is final. 

The height of the platform is very low, and, at the older 
stations, except those on high or low level, footbridges or 
subways are not provided, the regulations not requiring foot- 
bridges where only two lines of way exist. 

State railways are only mulcted in local taxes, and these 
amounted in 1906 to an average of £46 per mile, but private 
lines pay a railway tax, graduated according to the profits, in 
addition to the local rates, and these together amounted, in 
1907, to approximately £93 per mile. We may here inter- 
polate the observation that during 1907 British railways paid 
£4,863,121 in rates and taxes and £348,760 in Government 
duty, which together, divided by 23,108 miles open for traffic, 
equals over £225 per mile. 

For loose consignments there are Fast Stiickgut—piece goods 
—and Slow Stiickgut rates, and for wagon loads there are 
other rates which come under three heads. The minimum 
to obtain a wagon load rate is five tons for two of these heads 
and ten tons for the third. These rates are named in the 
order of cheapness, the fast stiickgut being the dearest. The 
report observes that ‘‘the method of calculating the tariff is 
a matter which causes some complaint amongst traders.’’ 
The amounts chargeable for terminals also vary according to 
class, and these, contrary to British practice, incre:se in 
amount according to distance—for a distance of under 10 
kiloms. the terminals for a consignment are rated at half 
those charged for over 100 kiloms. It is strange, too, to read 
that the parcels post is very frequently resorted to in respect 
of packages up to 50 kilos. (1101b.) in weight requiring 
quick despatch, conveyance by this means being much cheaper 
than by rail. 

It will be instructive to hear that the chief difficulty of all 
arises from the deviations from and alterations in the tariffs 
which in the long process of time have come into existence. 
To effect such a deviation from the tariff is nevertheless a 
matter of considerable difficulty ; in the first instance, appli- 
cation has to be made to the local ‘‘ Railway Direktion”’ 
concerned, setting forth in full the reasons for the request, 
with complete statistical details as to the effect of the existing 
tarifis and the necessity for reduction in the charges, not 
only from the individual standpoint but as affecting the 
whole of the particular industry in that district. The effect 
of a change upon particular industries in competition—if 
such exist—in other parts of the State must also be touched 
upon. The matter is then considered by the president of the 
local ‘‘ Railway Direktion,’’ and if it should only affect his 
own particular district it is within his power to decide the 
question on his own responsibility. If the question is of 
general national importance it must be referred to the 
Minister, who again, at his discretion, may refer the 
matter to the General Railway Council. Obviously, this 
procedure entails considerable delay, as the councils or their 
committees can only meet at fairly long intervals, and if the 
Minister, on his own responsibility, does not see his way to 
grant the reduced rate—and very rarely does he do so—consider- 
able time is involved, instances being known not only of a 
delay of months but of a year or more. Should it eventually 
be decided to make an alteration in the rate it can be effected 
in two ways, either by an alteration in the classification or 
by the institution of a special kilometric rate, and then the 
tariff becomes known as an ‘‘Ausnahme,’’ or exceptional 
rate. It is these ‘‘Ausnahme Tariffs’? which form the chief 
diffi ulty of the German tariff, and their importance can be 
judged from the fact that during the year 1906, of the 283 
million tons conveyed by the Prussian State Railways, 
64.32 per cent, were at exceptional rates. The objective of 
these tariffs is declared to be (a) the advancement of the 
internal industrial and agricultural production by the grant- 
ing of facilities for the supply of raw materials; (b) to 
assist the native products to obtain markets in competition 
with foreign rivals by granting facilities for export ; (c) to 
support the trade of German commercial centres, and more 
especially the seaports, against foreign competition ; and (d) 
to support the inland means of communication, and princi- 
pally the railways, against foreign competition. 

A matter of considerable moment to be remembered when 
comparing German methods with British is that the rates are 
for carriage only, Outside firms known as. “‘ Spediteurs,”’ 
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which, we assume, correspond with the express companies of 
America, collect and deliver. Consignments sent at wagon 
load rates are neither loaded nor unloaded free, and if a crane 
has to be used a charge is made for it according to the 
weight. Sheets for loads sent at wagon load rates are charged 
for “according to the number used and the length of the 
journey. If firm has sheets of its own no charge is made for 
returning them, but a terminal charge of 30 pfennig for each 
way billed consignment is made. Further fees are extracted 
from traders for weighing a wagon in case the weight is 
challenged, for an advice as to the arrival of goods, for count- 
ing the number of articles in a wagon, whilst even the consign- 
ment notes have to be bought. ; 

One reason for the economical cost of German railways is 
the limited supply of rolling stock. To secure greater use of 
the wagons high demurrage charges are made if consignments 
are not cleared away within a certain period, which is often 
only six hours. 

Lastly, it may be noted that, whilst private sidings are 
permitted, the conditions of user are very strict. These are 
given in full in the report. From them we notice that the 
owner of a private siding is liable to a fine of 100 marks 
should a wagon supplied to him for loading or unloading be 
used for some private purpose, such as shifting material from 
one part of the yard to another, and a similar fine should he 
fail to report that a wagon has been derailed on his premises, 
even if no damage be done, and he must pay for any damage 
done to railway trucks discovered at the time of their 
removal from the sidings, provided that such damage has not 
already been discovered and noted by the railway officials. 








OBITUARY. 


C. G. WARNFORD-LOCK. 


Mr. CHARLES GEORGE WARNFORD-LOCK was the son of 
a mining engineer, and was born in Hampshire on Septem- 
ber 9th, 1853. He was educated at Cranleigh, and his first 
professional engagement was in the sulphur mines of Iceland. 
He was afterwards engaged in alluvial mining in Hungary, 
and later on held responsible positions as mine manager in 
the Black Hills of South Dakota and in New Soath Wales. 
It was in the latter country in 1896 that he took charge of 
the Wentworth Goldfields Proprietary Company’s mines. 
While he was controlling affairs there a prolonged strike took 
place, and it was owing to his energy and determination that 
be was able to run the mines during the period of dis- 
turbance dnd bring the strike to a satisfactory issue. 
Mr. Warnford-Lock also managed mines for the Bulawayo 
Exploration Company at Gwelo, Rhodesia, and for the Raub 
Gold Mining Syndicate in the Malay Peninsula. For some 
time he resided in Sydney, where he practised as a consulting 
mining engineer. 

He was the author of several well-known works on mining 
and cognate subjects, of which the chief are: ‘‘ Practical 
Gold Mining ’’ (1889), ‘‘ Mining and Ore-dressing 
Machinery ’’ (1890), ‘‘ Economic Mining ’’ (1895), ‘‘ Prin- 
ciples and Practice of Gold Milling’’ (1901), and ‘* The 
Miner’s Pocket-book,’’ which ran into five editions, the last 
being published in 1907. In that year he also brought out 
his last work, ‘‘ Mining in Malaya for Gold and Tin,’’ the 
second edition of which has already been issued. 

Mr. Warnford-Lock was one of the original members of 
the Institution of Mining and Metallurgy, and served on its 
Council and on its various Committees. He, moreover, con- 
tributed several papers on mining and metallurgical subjects 
to the ‘‘ Transactions ’’ of the Institution, and always main- 
tained a keen interest in its affairs and well-being. 

He returned to Malaya in 1908, where he was engaged in 
inspecting and reporting on properties for various mining 
companies. An attack of ptomaine poisoning in the autumn 
of last year seriously impaired his constitution, and he was 
compelled to take voyages to China and Ceylon to recuperate 
his health. These were, unfortunately, unavailing, for after 
eight weeks’ severe il!ness he died at Bandarawella, Ceylon, 
on July 30th last. 








AMERICAN RAILWAY ACCIDENTS. 


WE now present below our usual figures, derived from 
the Bulletin of the Inter-state Commerce Commission, as to 
the number of casualties on American railroads for the three 
months ending March 31st last. The figures for the corre- 
sponding periods of 1907 and 1908 may be found in THE 
ENGINEER for October 23rd, 1908. 





Passengers. Trainmen. 
Killed. Injured. Killed. Injured. 
Collisions 52 “ceah os OS ae ae, SINE 
Derailments .. te cae: 721 44 209 
Miscellaneous train accidents, 
including boiler explosions... — z9 15 231 
Total train accidents . 37 1464 106 £97 
Coupling or uncoupling .. — .. «i a o 2 
Ovher work about trains ma SS we o oa 2... ae 
In contact with overhead 
bridges or structures at side 
ofthetrack .. .. .. .. — .. 2 13 157 
Falling from cars or engines or 
in getting on or off. . oka 670 t7 1473 
Other caus:s. . 3. 15 6uy 41 321 
Total other than train acci- 
Ges) 24s ae ae fave 1281 . 1h 4465 


We have not thought it necessary to quote here the figures 
for last year. Suffice it to say that the improvements we 
have before noticed are continued, although, as the report 
observes, ‘‘ It covers a period in which considerable recovery of 
traffic had been accomplished.’’ The record, we notice, would 
have been better still but for one collision in which 20 persons 
were killed and 28 injured, owing to the driver misreading his 
orders. We notice, further, that the ‘‘ conductor did not take 
sufficiently prompt measures to stop the train.’’ 

According to another report issued by the Inter-state Com- 
merce Commission, there has been during the year ending 
December last an increase of 1387.6 miles protected by auto- 
matic signals, but a decrease of 517.6 miles protected by the 
block system. This latter is due to the substitution of auto- 
matic signals for the block system in many cases. As there 
are 229951.19 route miles of railway in America—of which 
204683.86 miles are single—and only 59548.7 miles are pro- 
tected by automatic signals or the block system, it will be 
seen that much remains to be done. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opunions of our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 

Sir,—The object I had in view when joining this very interest- 
ing discussion was to assist towards solving the problem as to how 
it becomes practicable for a simple engine to compete favourably 
against a compound locomotive, whereas in stationary and marine 
practice it utterly fails todo so. Ican assure Mr. Dearberg that 
I had no thoughts of antagonism when writing my reply ; indeed, 
I welcomed his letter as coming from the pen of one who was 
thoroughly conversant with British locomotive practice. His 
letter in the last issue of yoar esteemed journal is no exception. 
I have had no British railway experience, and therefore am unable 
to reply to all the points he puts forward. I will, however, deal 
with such as appear pertinent to the question at issue. 

In the first place, Mr. Dearberg states that under present 
British conditions the compound is not desirable. I quite fail to 
understand how conditions can in any way affect the successful 
working of a steam engine. ‘The apparent failure of compounding 
as applied to locomotives is attributed by some to the variable 
conditions of work required from it. Others maintain that it can 
only show up to advantage when running at a slow speed and with 
a constant load, The able article which appears in the same issue 
of your paper now clearly shows that a compound engine can do 
better work than a simple engine when running at high speed. 
Yet this same compound engine when working compound would 
comple ely fail to do equal work with a simple engine in a test of 
power on a heavy incline, which leads me to infer, not that com- 
pounding is a mistake, but that the system as applied to loco- 
motives is at fault, and that a compound locomotive can and 
should be designed so that when so working it can not only be 
equally as flexible as the simple engine, no matter what the con- 
dition of work may be, but can do the work more economically, 
the economy increasing in its favour in ratio as the power is 
increased. Mr. Dearberg states that Mr. Dean, Mr. Johnson, &c., 
first used large cylinders, not for power, but to get better ex- 
pansions only ; further on in his letter he refers to the Horwich- 
built engine, for which greater range of expansion is claimed. 
What I should like to ask is, what can the object bein seeking for a 
better range of expansion! So far as I can judge there is abso- 
lutely nothing to be gained in economy in steam consumption by 
increasing the steam expansions in the cylinders of a simple loco- 
motive engine. Mr. Chas. W, Dauncey shows in his letter that 
the draw-bar pull of a certain engine when running at 20 miles an 
hour was 4} tons, while at 53 miles an hourit wasnil. If, then, the 
work falls off in ratio with the expansion, where is the gain? Ina 
former letter | pointed out how I had failed to get any advantage 
by increasing the number of steam expansions without having 
arranged to get some gain in power at the same time. Hence my 
reason for stating that any alteration made to increase the number 
of expansions only wasa misconception on the part of the designer. 
As Mr. Dearberg explains, all such alterations may only be experi- 
mental ; they are nevertheless excessively costly, and surely the 
time has arrived for the locomotive to get past the experimental 
stage. 
Mr. Dearberg bears out my contention that when piloting is 
resorted to with a view to serious running there is not sufficient 
power for one engine to do the work—perhaps he has in view the 
Scottish Highland Railway. Hence my suggestion for the neces- 
sity to enhance the capacity of cylinders, so that not only would 
the engine have the necessary power to impart rapid acceleration 
to a train, but also work it to time single-handed. 

Mr. Dearberg also agrees with me that engines could do better 
work if fitted with larger cylinders, but only, if—the engine did not 
slip. This second ‘‘if” leads me to suppose that Mr. Dearberg 
does not quite grasp the importance of my proposed system of 
compounding or he would see that enlarging the cylinder capacity 
increases the power of the engine without any tendency to slip 
the wheels. When a simple engine is working under normal con- 
ditions, curiously enough slips can be stopped by increasing the 
power of the engine, «.¢., by increasing the mean effective pres- 
sure of steam in the cylinders. For instance, when climbing 
heavy grades I have frequently had to teach the driver how to 
surmount a steep part when be had been stalled through slipping. 
This was accomplished Ly working the engine with an increased 
mean effective pressure in the cylinders, thus increasing the 
power of the engine and allowing a more than usually heavy load to 
be successfully taken up the grade without any slip taking place. 
In plain words, slip is caused by the initial steam pressure acting 
on the pistons being in excess of the required adhesion, so that 
there is a limit to the capacity of high-pressure cvlinders ; but I 
should like to inform Mr. Dearberg that as I do not propose to in- 
crease the capacity of the high-pressure cylinders of the compound 
engines there should, therefore, be no greater tendency for it to 
slip than the simple engine. It is true that I suggest using a 
cylinder capacity more than twice that possible with a simple 
engine, if necessary, so as to considerably enhance the power of 
the engine. The driver, however, is never able to pass boiler 
steam to this cylinder. It may be that Mr. Dearberg has had in 
view the fact that boiler steam is allowed to pass into low-pressure 
cylinders of existing types of compound engines to enable them to 
compete with the simple engine, but such is not the case with my 
proposed system. I hope I have now made matters clear as to the 
advantage of increasing the cylinder capacity of locomotive 
engines. 

lt appears to me unnecessary for Mr. Dearberg to refer to the 
disagreement of locomotive superintendents, for such is proverbial. 
The introduction of a standard locomotive would, no doubt, tend 
to better agreement. 

Mr. Dearberg finishes his letter by a reference to various types 
of locomotives, all of which, no doubt, can do excellent work in 
their own way. This reminds me of a famous type of locomotive 
which did excellent work as far back as 1867. It had 6ft. 6in. 
single wheels and 15in. by 24in. cylinders. For economy in coal 
consumption per ton-mile [ have up to the present day never met 
engines which can excel this type. It is needless to say that the 
engines were not oniy built, but were also designed by a noted 
firm of British locomotive engine-builders. 

In reply to Mr, Chas. W. Dauncey regarding the sluggish run- 
ning of compound engines, the able article by a ‘“‘ Fireman” which 
appears on page 185 of your esteemed paper is, in my opinion, a 
good reply, although an improvement in running could be effected 
by using a later cut-off in the low-pressure cylinders and from the 
use of very large steam ports. Regarding excessive back pressure 
in the high-pressure cylinders, there is no difficulty in designing 
an engine which will do away with this back pressure. 

Argaith, Dumbreck, August 24th. JOHN RIEKIE, 





Str, —The correspondence on this subject in THE ENGINEER up 
to date, August 20th, has just come into my hands, and I have 
read with interest the views of your various correspondents and 
the facts which they adduce. Mr. Dauncey says that he started 
the discussion in the hope that the locomotive question would be 
thoroughly thrashed out. He is evidently an optimist. For my 
own part I have given up any expectation of seeing these matters 
settled, and in saying this I refer not only to matters of detail, but 
to some of the most important problems of locomotive design. 
That our locomotive practice, both from a technical and from a 
historical point of view, is the most interesting in the world, to 
engineers and to outsiders alike, is a statement with which I sup- 
pose most of your correspondents will agree. That our engines 


are, on the whole, as efficient as those of any other State, either 
on the Continent or in America, is also, I believe, a fact beyond 












dispute. But, judging from the history of the last forty years of 
British locomotive design and from the nature of the present-day 
locomotive stock of the principal railways, I believe that electrifica- 
tion of main lines, or the sdepiten of some radically different 
means of transit, will have come before there is anything like a 
general agreement among our locomotive engineers either on the 
points raised by your correspondents or on others of importance 
that could be mentioned. rte 

One of the most important points of locomotive design is the 
number and position of the cylinders. A few years ago this 
question appeared to have been settled to the satisfaction of most 
locomotive engineers of this country, these gentlemen having fixed 
on the inside position and the employment of the crank axle, 
though at no time was such practice universal. Now, however, 
quite a revulsion has taken place, and outside cylinders have 
become common, even in cases where the general design does not 
necessitate their use. The employment of three or four cylinders 
and the question of compounding come under this heading of 
cylinders, and here again we have an astonishing variety. 

Then as to boilers, we have a bewildering assortment. Large 
or small, long or short, coned or straight, narrow fire-box, or 
Belpaire, or wide grates, water tubes or none, domed or domeless, 
which is to be the boiler of the future express engine? He would 
be a rash man who would predict. Yet these features are not— 
like corrugated fire-boxes or thermal storage—merely isolated 
experimental examples, but they are part and parcel of modern 
practice on various lines. Again, one often hears of the difficulties 
of the locomotive engineer in getting longer bearing surfaces, and, 
in fact, the length of main bearings on a good many of our modern 
express engines would seem ridiculously inadequate to a marine 
engineer ; yet only one British railway has in recent years em- 
ployed double frames. But years ago, when weights were far 
smaller, we find double frames the rule. . 

It would be easy to write a large volume on the discrepancies 
and anomalies of British locomotive practice. But enough has 
been said in this direction, and many of your correspondents are 
better able than I to observe for themselves. It remains to point 
out one or two conclusions that may be drawn from a careful study 
of our engines, ; 

(1) There are eras of ‘“‘fashion” in locomotive design just as 
there are in the design of garments for the fair sex. What one 
engineer does another is sure to copy sooner or later, whether it 
be asmall matter, like extended smoke-boxes, or one of more im- 
portance, like the design of huge tank engines for suburban works 
which had a brief epoch in 1903. No doubt it would be more 
charitable, and possibly more correct, to ascribe these fluctuations 
to an earnest-seeking after truth. But the desultory manner in 
which these ‘‘ experiments ” are made does not seem to make for 
the correctness of the latter explanation. 

(2) Just before the control of the locomotive department changes 
hands, there is often a complete change of the ‘‘ style” previously 
in use—that is to say, the shape of the chimney, dome, safety 
valves, cab, &c., undergo a more or less radical alteration. 

(3) If such alterations have not taken place just before the 
change of locomotive superintendency, they invariably take place 
when the new engineer is appointed. Often the external appear- 
ance of the engines will undergo profound modification—sometimes 
the colour will be changed, outside cylinders will be adopted or 
abolished, compounds appear or disappear, and a thousand and one 
changes in detail take place. It is difficult to believe that the 
greater efficiency of the new fittings has been experimentally 
established ; it is easier and probably more truthful to ascribe 
them to the personal taste of the engineer, or to the fashion pre- 
vailing on other lines. 

I have no wish to condemn our locomotive engineers, for | 
believe them to be as good as any others in the world ; yet it is 
difficult to see how these frequent reversals of policy, as well as 
alterations in detail, can be conducive to economical working. 
Either the old or the new must be wasteful. Thus the locomotive 
policy of the London and North-Western Railway with regard to 
the building of compound engines has been completely changed 
by Mr. Whale from that, of his predecessor, the late Mr. F. W. 
Webb. Not only have no more compounds been built, but in the 
short space of six years an enormous number of comparatively new 
engines have been broken up, while others have been radically 
altered, and even Mr. Webb's last designs have undergone con- 
siderable modification, being at the time but four years old. 
Either, then, Mr. Whale has been shamefully extravagant, which 
no one with any knowledge of the engines could think for one 
moment, or else Mr. Webb for upwards of twenty years had been 
building a type of engine which was mechanically or economically 
wrong. With all respect to the memory of Mr. Webb, who in other 
departments of the great railway effected reforms which probably 
no other man could have done, I am compelled to the latter 
belief, more especially as the criticisms of ‘‘ Argus” and others 
in the ‘‘ compound ” controversy over twenty years ago have never 
been satisfactorily answered. Mr. Webb, in fact, took no 
notice of these criticisms, How came it that Mr. Webb for 
such a long time persisted in a policy in which ‘‘the dividends 
of the shareholders were blown up the chimneys of their engines /” 
That, I fear, is aquestion that will never be answered. Mr. Webb 
must have believed in his own engines. Yet how could he have 
failed to know of their continual lack of efficiency and to realise 
that it was no use to save 25 per cent. by compounding if two 
engines had to be employed to keep time! Itis a mystery, and 
until someone steps forward with accurate and reliable information 
we may as well give up trying to solve it. 

I hope I have said enough to show that at present there is no 
indication of a solution of the many problems of locomotive design. 
I admit that the conditions may vary enormously on different 
railways, or on different parts of the same railway. I admit that 
allowance must be made for changes necessitated by increase of 
traffic. But locomotive design cannot be reasoned out from an 


armchair. There is but one method, that of careful and con- 
sistent experiment. So far there are only a few instances of the 
latter. 


Personally, I believe that this diversity of types adds enormously 
to the fascination of steam locomotives, and I for one should be 
sorry to see any standard type of express locomotive enforced 
over one or more of our railways. But were I a shareholder [ 
might think differently. FRANK L, BASSETT. 

Farnham, September 2nd. 





Sir,—Mr. Dauncey will remember that in 1897 the late Mr. 
F. W. Webb constructed a couple of four-cylinder locomotives, 
one simple and the other compound, which were identical in every 
respect, with the necessary exception of the low-pressure cylinders 
of the compound. The boilers were alike in both engines, and 
were pressed to 175lb. per square inch. The simple had four 
15in. by 24in. cylinders. These dimensions were adopted for the 
two high-pressure cylinders of the compound ; the low-pressure 
were 194in. by 24in. The engines were at that time respectively 
numbered and named 1501 Iron Duke and 1502 Black Prince. 
Their driving wheels were 7ft. lin. 

Now, I have always understood that the simple, Iron Duke, 
failed to supply an adequate amount of steam to her cylinders, 
while, on the other hand, the compound, Black Prince, suffered 
from back pressure. Manifestly this means that the same sized 
boiler did not suffice for the simple, but was large enough for the 
compound, which latter engine could with advantage, of course, 
have had very much bigger low-pressure cylinders, and so have 
developed far more power, independently of the elimination of 
sluggishness. Even if the compound gave no direct economy in 
coal consumption, it could have thus hauled loads appreciably heavier 
than those possible with the simple. It will be remembered that 
Mr. Webb rebuilt the simple engine as a four-cylinder compound , 
and re-named it Jubilee. The low-pressure cylinders were 20}in. 
by 24in., and the steam pressure was raised to 200lb. These 
dimensions were also introduced into the Black Prince. ‘The 
numbers of the engines then became 1901 and 1902 respectively, 
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In my opinion the high-pressure cylinders were too large, the low- 
pressure ones too small. 

The Alfred the Great, or enlarged series of these compounds, 
laboured under the same disadvantage as regards back pressure. 
This did not make itself manifest in a serious degree until higher 
average speeds were required from the engines. In order to 
remove this disability, Mr. Whale, in 1903, fitted No. 1952 Benbow 
with duplex valve gear, to enable the cut-off in the high-pressure 
and low-pressure cylinders to be varied independently. A trial 
trip was then run with the engine. It took place on the 27th 
September of the same year. The load behind the tender was 
372 tons. The time taken to run to Stafford, 244 miles, was 
334 minutes, the average speed being 44.09 miles per hour. A stop 
was made at Stafford. Without desiring to make invidious com- 
parisons, but as a matter of scientific interest, I may mention 
that the Benbow took only half a minute longer to get to 
Stafford than did the simple engine, No. 513 Precursor, when 
the latter ran its trial trip on the 27th March, 1904. The 
Precursor hauled a load only 2? tons heavier than that of the 
compound, and, moreover, ran right through to Rugby, passing 
Stafford at a speed of 51 miles per hour. As some seconds would 
be spent by the Benbow in slowing down in order te stop at Staf- 
ford, the times taken by the two engines were approximately equal. 
The loads, too, were virtually the same for both locomotives. The 
engine weights were :—Benbow, 57 tons 12 cwt., adhesion 37 tons ; 
Precursor, 59 tons 15 ewt., adhesion 38 tons. The tender of the 
compound weighed 31 tons 12 ewt., and that of the simple 37 tons. 
The simple had, it is true, a steam pressure of 175 lb., as against 
the 200 Ib. of the compound, but, even so, the work done by the 
latter engine was, to my mind, suggestive, in that it indicated that 
the ratio of cylinder volume, high-pressure : low-pressure, was an 
important factor in the failure or success of compound jocomotives. 
Possibly the Benbow would have done still better work if her low- 
pressure cylinders had been considerably larger than 204in. 

The late Mr. Rous-Marten quoted an instance in which the 
Alfred the Great itself (No. 1941), after being provided with the 
altered valve gear, hauled a load, exclusive of passengers and 
luggage, of 464 tons, at an average speed of 54 miles per hour. 
The train was we'l filled, and the gross weigbt behind the tender 
was nearly 490 tons. The run was from Rugby to Willesden, and 
the time taken for the 77 miles was 85 min. 42 sec. 

London, September 4th. F, W. BREWER. 





EXPERIMENTS WITH CENTRIFUGAL PUMPS, 

Sir,—The article in your issue of August 27tb, on ‘ Experi- 
ments with Centrifugal Pumps,” is a very interesting one. The 
various curves shown, and results obtained, which must have 
entailed a great amount of time and work, form a valuable con- 
tribution to our knowledge on the subject. Will you grant me, 
as a purchaser of this class of pump, space for a few remarks ? 

I venture to think the theoretical portion of the paper, from 
which the final formule (5 and D) are deduced, is incomplete. 
It does not take into account all the known hydraulic losses, 
which can be more or less calculated, and leaves too much to be 
found by experiment. The article deals: (1) With losses due to 
impact on disc blades at entry to disc; (2) with losses due to 
impact on guide vanes at exit from disc; (3) frictional losses. 
These must necessarily be determined by experiment, and two 
constants are given. (4) With changes in the centrifugal head. 

I must confess I do not quite understand what is meant by the 
term introduced here, but, anyway, two more constants have to 
be found by experiment. Nor do I quite see how the final equa- 
tions 5 and D, involving three constants, are arrived at. However, 
they are the same equations as used by Innes in his book on 
‘* Centrifugal Pumps and Turbines.” 

While the final equation D may be of use in the case of a manu- 
facturer who, by means of numerous tests, is able to fix the value 
of constants C and K for his particular design of pump, I do not 
think it would greatly help anyone called upon to design a pump 
for a specific purpose, and who wished beforehand to draw a curve 
showing the probable behaviour of the pump at various discharges 
and constant speed. My reason for this statement is that the con- 
stants C and K vary in the article under discussion by as much as 
50 per eent. for the same Are 

Any formula should, I think, include all the hydraulic losses, 
then the hydraulic efficiency can be calculated, and the work left 
for determination by experiment is reduced to aminimum. The 
simplest method, I think, is to draw up asort of balance sheet 
showing the hydraulic gains and losses from which the hydraulic 
efficiency can be determined, leaving thus only the frictional 
losses to be determined by experiment. The gains are :— 

1. Head gained at exit from pump disc. Taking the symbols 
used in your article— 


where the second term is the head lost in producing the backward 
flow, and the third term the head lost in creating the initial 
velocity of flow. It is assumed that the flow through the pump 
dise is constant, or that U = U,. 
2. Head gained in the whirlpool or guide blade chamber. 
Let Vw be the velocity of the water at exit from pump disc, 
then the head gained— 
V.? 
‘ss 
Note: V2 = (4 - U, cot pP + UP 
These two gains added together give the theoretical head, which 
may also be expressed by— 
2 +, (v; — Uj, cot p) 





29 
On the other side we have the losses, 
1. Loss at entry to disc due to impact. Let the ratio between 
the internal radius of disc 7; and external radius 7, be denoted 
by N, then the head lost— 


— (N ~ — Uj cot 6)? 
29 
2. Loss due to impact on guide vanes at exit from pump dise— 
(Vw — U, cot a)? 
sia ia 


\ simple whirlpool chamber without guide blades is probably 
uite as good as one with guide blades, and in that case the above 
loss would not occur. This view is supported by tests recently 
published of a pump for about 300ft. lift constructed by a leading 
firm, which had no guide blades and which gave an efficiency of 
about 80 per cent. loss in the whirlpool chamber. 

3. Let Ry = the external radius of the disc and R, external 
radius of the whirlpool chamber, then the loss— 


R;)? vy,,)2 
_ (re) %) 
29 
1, Loss in volute surrounding whirlpool chamber due to impact 
of water from whirlpool chamber meeting water flowing in volute. 
Ae 
—!) (Vw). 


“Then loss— 


Velocity of water leaving whirlpool chamber = 


Let Vv = velocity of water flowing round volute. 
(/B\ ny y r_)2 
-(—) (Vw) - Vo} 
(iz) sii ) 
2 


5. Loss due to velocity in discharge pipe (Va ) 
Va? 


2g 
The difference between the gains and the losses represent the 
actual head, and this divided by the theoretical head gives the 
hydraulic efficiency. 


As regards frictional losses, further experiments are no doubt 
needed, and, as far as I know, there is very little published infor- 
mation on the subject. In pumps of moderate size the power 
required when the pump is just meyering a static head and there 
is no delivery appears to be somewhere about 35 per cent. of the 
power required at the normal duty for which the pump is 
designed. At normal duty the power required to cover hydraulic 
and frictional losses appears to be about 25 per cent. of the total 
power required. As the delivery increases the power required to 
cover friction appears to increase as U,?, but when the flow greatly 
exceeds the normal, it would appear to be more nearly between 
U,2and U;3, 

Assuming these figures to be approximately correct, the follow- 
ing example may be given:—A pump is required to deliver 
3300 gallons per minute—dise velocity 80ft. per second—the 
velocity of flow 10ft. per second, with suitable interior blade 
angle—a fiat exterior angle, a whirlpool chamber twice the 
diameter of the disc, and no guide blades. 
At normal duty the theoretical head = 100ft. 

a actual » = 90.4ft. (x, = 1.05 2g H), 
and the hydraulic efficiency = 0 4 
The actual efficiency would probably be about 0.70 per cent. 
Therefore the power required “2 = 129. 


9.6 horse-power is required to cover hydraulic losses, and 
29 horse-power for frictional losses. When merely supporting the 
static head the power required would probably be about 45 horse- 

wer, 

Port the velocity of flow be increased to 16ft. we have— 
Theoretical head 40ft. 
Actual head 24. 66ft. 
Hydraulic efficiency 0.616 
24.66 x 1.6 _ 39.4 

40x 1.6 ~~ 64 
Frictional losses 29 H.P. x (1.6)? = 74 H.P. 
39.4 _ 9.98 
138 — - 

Probably the frictional losses would be 
between (1.6)? and (1.6)°, say from 84 horse-power to 94 horse- 
power, giving actual efficiencies of from 0.27 to 0.25. 

24.6 horse-power would thus be required to cover hydraulic 
losses, and from 74 horse-power to 94 horse-power to cover frict- 
tional losses. 

At U, = 17ft. the head would be about 10.8ft., the total horse- 
power from 135 to 158, and the efficiencies 0.14 to 0.11. 

_U, will be a maximum at about 17.6ft., when the head will be 


Work done = 





Actual efficiency = 


somewhat higher, viz., 


nil. 

Where a flat exterior blade angle is used it may be noted that 
the power curve begins to fall after a certain point, and the maxi- 
mum power required cannot exceed the power at normal duty by 
more than about 20 to 25 per cent.—a valuable feature when 
electric motors are used for driving. 

In a well-known type of pump recently described in your 
columns, I believe, speaking from memory, stress was laid on the 
fact that the power curves fell towards the end. Now this pump 
discharges from the disc or drum through orifices set at a flat back- 
ward angle. It seems to me therefore that the drop at the end of 
the power curve is due in both classes of pump to the same cause, 
viz., a flat backward discharge from the disc, 

September 6th. F. H.S. 

Srr,—Reverting to the issue of August 27th, ‘‘ Experiments 
with Centrifugal Pumps,” | beg permission to amend the state- 
ment on page 208, column 1, as follows :— 

Divide (D) throughout by ‘‘m,” and we have— 

59.24 h (feet) = v2, + 2.079 v, - Q/a — 57.12 (Q a)*; 
or v2, + (2.079 Q/a) +, — [59.244 + 57.12 (Q/a)?] = O, 
an equation of the general form a, ¥? + ¢ = O, whose 
solution is— 


4 4 


yo bs B- 4ac 
id 2a, 
In our case a is unity. 

Assign values to QA convenient for plotting. Kach of the 
corresponding values of Q/a gives a value for ‘‘t ”—which eyuais 
2.079 Q/a—and, assuming ‘‘h” fixed, a simultaneous value for ‘‘c” 
which equals 


— [59.24 4 + 57.12 (Q/a)?]. 
The solution of each equation for ‘‘v, ” is only a matter of substi- 
tuting in the formula given above for ‘‘y,” which is identical 


with Cy. 

For example, taking / as 24 1b. per square inch, or 55.45ft., 
and Q/A as din. by the Pitot tube, so that Q/a = 0.9975ft. per 
second, we have 2”, + 2.07 v, — (3282 + 56.8), so that— 

20, =-2.07 + V 4.3 + 13355.2, v1; = 56.715, or speed = 2207 r.p.m. 
And similarly for other values. 

It is to be noticed in dealing with constant discharge curves, 
exactly the same method of calculation applies, but Q/a is the 
definite fixed value—so that ‘“‘)” is a constant for each curve— 
whilst v, is calculated for each value assigned to ‘‘h,” 

In dealing with the constant speed curves, the expression (I) is 
conveniently divided by ‘‘ K,” ‘‘)” will be constant for each curve, 
namely, — (0.03639 v,), and ‘‘c” will be [1.037 4 — 0.01751 +], 
whilst Q/a corresponds to y in the formula given above. 

The speed in revolutions per minute, namely, . . . sic. 

Forest Hill, September 4th. J. G, Davis, 





EXPERIMENTS WITH A GLASS CARBURETTER,. 


Sir,—Referring to Mr. Gillett’s letter in THE ENGINEER of this 
week, as he seems to want answers from an amateur to the 
questions he raises, I will give them to the best of . 

My reason for not doing so before he will find, I believe, in the 
first two paragraphs of his letter of the 10th ult., for, as regards 
the first of these, where Mr. Gillett says, ‘‘ Not only does the 
writer make such assertions, but proves them by experimenting 
with lamp glasses, tubs, tubes, pieces of metal plate, &c,” it seems 
to me that I might quite logically retort on him, ‘‘ Not only does 
he make such assertions, but proves them by the use of verbs, 
adjectives, paper, and ink.” The fact that glass happens to be 
used in a certain form of lamp chimney does not necessarily render 
it valueless and absurd if used for some other purpose. If Mr. 
Gillett objects to the use of lamp chimneys, he should point out 
why they are unsuitable for the purpose, and not confine himself 
to seeking to discredit the deductions by merely calling attention 
to the housebold and homely names of the constituent parts of the 
apparatus used. If he does this I have no quarrel with him what- 
ever; but I hardly considered myself called upon to answer the 
letter in the form in which he left it, hence my reply. 

As to the questions, I certainly do believe that what I saw with 
my lamp chimneys actually does take place, at least, in a very 
large number of cases. As I said, I have seen petrol entering the 
induction pipe of an 18 horse-power Siddeley in a solid stream, and 
the carburetter of this car was of such good quality that the 
engine would drive the car 45 miles per hour on the level, pull 
steadily at eight miles per hour with open throttle up an incline 
of 1 in 17, and take the car 20 miles per one gallon of petrol. If, 
then, such an unpromising-looking arrangement as regards the 
flow of petrol is concerned can give such excellent results in prac- 
tice there is nothing inherently improbable in other carburetters 





passing liquid petrol into the engine, or nearly so. Again, anyone 
who has had much to do with petrol engines will recollect cases 








where leaks into the induction pipe dropped petrol, showing that 
the petrol in liquid form was there. 

If Mr. Gillett wants to settle the point let him attach a goog 
standard carburetter, say one of his own, or a Claudel Hobson, or 
a White and Poppe, to some sucking device such as an engine by 
a length of glass induction pipe and supply the air to it heated to 
the usual extent. Iam prepared to take him a sporting bet of a 
new hat that he finds liquid petrol going through the pipe, except 
in the one case where the mixture passes through a small hole 
immediately after leaving the jet, and even in that case | shal] 
not be surprised to see liquid fuel in the pipe. 

Mr. Gillett has quite missed the point of my remarks about the 
small hole. I said a small hole close to the jet, not at some con. 
siderable distance from it. Every carburetter has the hole some. 
where. When running throttled, very few comply with the 
conditions I named. 

If 1 can find the time, it is my hope to repeat these experi. 
ments, using an old engine for a sucker driven by a large lathe 
so as to have the lathe speeds to alter the consumption. | an, 
thinking of making this engine blow air into a barre! full of water 
under different conditions of pressure and depression, and | believe 
by this means it will be possible to get a close approximation to 
the amount of air delivered at different speeds and under the 
intluence of different partial vacua. This point established, we 
shall know where we are as to the proportions. 

I then propose to connect this engine up to as many standard 
carburetters as I can borrow for the purpose, warm the air to the 
temperature recommended by the makers, and see what happens, 
I am expecting a fine exhibition of liquid petrol and shall be very 
much surprised if I do not get it. 

As Mr. Gillett says, it is difficult to get any apparatus to 
measure the rate of flow of air, but, if it is found that the above 
method empties my barrel under the same conditions in always 
the same time, I shall take liberty to assume that when these 
conditions are repeated the rate of flow will not differ from that 
noted by an amount sufficient to vitiate results. 

As to the question whether constant mixture is advisable | have 
not the slightest idea. But I do know that when we have a 
carburetter which can be relied on to give an entirely constant 
mixture under all conditions it will be the easiest thing in the 
world to vary the mixture. What one does not want is an instru- 
ment which does not know its own mind for two seconds together, 

I am given to understand that a weak mixture is not economical, 
but I have never tried any experiments on this head, not having 
the apparatus. 

In conclusion, I may say that it is my firm belief that the 
evaporation in the average petrol engine takes place inside the 
cylinders themselves, and this in itself accounts for the fact that 
cutting off petrol stops the engine. In any case the deposit of 
petrol in the pipes would have to be very great indeed to produce 
a mixture rich enough to fire after the petrol is turned off—for 
Mr. Gillett must not accuse me of thinking that no evaporation 
takes place by spraying; | neither said nor thought that, but that 
by no means all the petrol is so evaporated, and, in fact, very little, 

J.S. V. Bickrorp, 

Camborne, September 4th. 





DRAWING AN ELLIPSE, 


Sir,—While seeking for a quick and simple method of drawing 
an ellipse without using ordinates, which, besides being cumber- 
some, never give an accurately curvilineal contour, | have hit upon 
the process described below. Given its extreme simplicity and 
accuracy, my only doubt is whether it is not a re-invention of an 
already well-known method, but | have never seen anything like it 
in any treatise or engineering pocket-book. I forward it in case 
you may thinkit worth publishing for the benefit of your readers, 
and I shall be glad to hear whether it is already known to any of 
them, 

Problem : Draw an ellipse whose axes are as 16 is to 24. 
1, Draw the two axes A B and C D, intersecting at HE, making 
2 
AE and EB, each = . 


2. Divide A E and EB into two equal parts AF, FE and EG, 
GB, and, with F and G as centres and AF = GB as radius, 
describe the circles AH El and BJ EK. 


--- 24" - ~mewee-e 


Drawing an Ellipse 





3. Draw HF I and JGK at right angles to A B, and join b J, 
JE, EK, KB, and also AH, HE, EI, IA, and divide each 
side of the resulting inscribed squares into two equal parts. 

4, Join the centres of opposite sides of the said squares thus : 
ad, be, eh, fg, prolonging these four lines until they cut the cir- 
cumferences of the circles AHEI and BJEK at L, M, 4, 
and O. 

5. With each of the latter points L, M, N, and O as centres, 
and with 16 as radius, deseribe arcs of circles, intersecting the 
vertical axes C D at y and «. 

6. With y and x as centres, and the same radius (16), describe 
arcs of circles, which will accurately join the points LM and NO, 
and the required ellipse will be the result. 

Although the demonstration is long, the operation itself is short 
and very accurate, and can even be abbreviated somewhat. | 
have given the full construction for clearness’ sake. 

Huelva, July 28th. P. MERRY DEL VAL, C.E., 

General Manager of the Zafra-Huelva Railway. 








Tue use of tar and other dust preventives upon the 
highway is having a curious sequel. The Thames Conservators 
have issued a circular to District Councils calling their attention 
to discharges of an objectionable character from surface-water 
drains, The Conservators are advised that the increasing use of 
oily and tarry substances for dust prevention will prove detri- 
mental to the river and subsidiary streams, and they request the 
Councils to take precautions accordingly. When the circular was 
read to the Abingdon Rural District Council a member remarked, 
‘The public urge us to prevent the dust nuisance, and now the 
Thames Conservators threaten to prosecute us if we do it.” 
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INDICATING OF GAS ENGINES.* 


By Professor FREDERICK W. BURSTALL, Member, of the 
University of Birmingham. 
In the report of the Standards Committee on Gas Engines of the 
Institution of Civil Engineers the opinion + was expressed that the 
indicating of gas engines was open to very much greater errors 
than was the case with steam engines, and that they therefore 
referred to draw all their conclusions from the —' of the 
brake horse-power. The matter was considered by the Research 


Fuced Centre - 


and is fully described in the third report to the Gas Engine 
Research Committee. $ ‘ 
The comparison was undertaken in connection with the C trials 
in the third report, being about 180 lb. above atmosphere. The 
only variation in the four tests was the amount of gas admitted, 
the mean pressure varying from 54 kg. per cm.? (78 lb. per equare 
inch) up to about 7} per cm.? (103 lb. per square inch). The 
method of driving the two indicators and the branch piece show- 
ing the attachment are fally illustrated in Fig. 1. It will be 
observed that the branch piece is not symmetrical, as it was im- 
possible to fit asymmetrical fitting on to the limited space available 





Fic. 1.—The two Indicator-Gears fitted to the Premier Engine. 
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Committee of this Institution, and in order to determine what the 
error amounted to in the indicating of gas engines, it was decided 
to use two indicators simultaneously, one being the ordinary string 
type, and the other the optical indicator. The results obtained in 
the present paper are to be looked upon as purely comparisons of 
indicators, as it was found that after these experiments had been 
concluded that the cylinder of the engine was very badly oval, 
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on the breach end. The Crosby indicator was on the end of the 
straight passage, while the optic was at the end of the bent 
passage. To test the effect of this want of symmetry, simul- 
taneous diagrams were taken with two Crosby indicators, which 
were then interchanged ; but it was not possible to detect any 
difference between the diagrams on either indicator. Hence it is 
reasonable to conclude that the actual 





and a very considerable amount of leakage was taking place from was substantially the same. The length of the passage between 
Fic.2 —Mean Diagrame. 
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the motor cylinder to the differential piston, which. vitiates 
the results as regards efficiencies ; but as the indicator rams 
were taken simultaneously, the comparison of the indicator is not 
affected. 

The engine experimented upon had a cylinder 16in. in diameter 
by 24in. stroke, running at 165 revolutions per minute under full 
load. It was constructed by the Premier Gas Engine Company, 
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the indicators and the motor cylinder was some lb5in., and the 
diameter of the as + originally in. This was found to give 
serious oscillations down the expansion line, even when a com- 
> eager heavy spring was used, namely, 4001b.. per square inch. 

hen the indicator hole was opened up to jin. in diameter these 
oscillations disappeared, showing the importance of having wide 
a the cylinder to the indicator when there is any con- 
siderable distance for the pressure to pass. The string indicator 
employed was the well-known Crosby type, selected by the Crosby 


ressure on each indicator | 





Company for these tests. In previous experiments a large number 
of indicators have been tried of the external-spring pattern, but 
in all cases their inertia is too great, and the waves down the 
expansion line become so serious as to make it impossible to 
measure up the diagrams, Before and after each set of trials the 
indicator was tested for back-lash and friction, and the spring was 
also calibrated. The back-lash was in all cases negligible, and the 
friction amounted to less than 1 lb. with a spring having a scale of 
400 lb. per equare inch. 

The optic indicator was one kindly lent by Professor Hopkinson, 
and is fully described in the ‘‘ Proceedings” of the Institution.* 
It was calibrated in the University, and this calibration has been 
| employed in drawing the mean diagram. For both indicators 
| particular attention was directed to the method for driving the 
| indicator barrels, as this is a matter which the author ventures to 

consider as not receiving sufficient attention. In the string indi- 
| cator the bell-crank lever, Fig. 1, was driven by a stout steel wire. 
| This lever was controlled by a very heavy spring, in which a 
| compression of 400 lb. produced a contraction of 2in. The barrel 
| of the indicator itself was rotated by a phosphor-bronze stranded 
| wire, and a similar wire was employed on the optic indicator. In 

neither case was there any measurable back-lash in the driving 
| mechanism. The use of a oo string in any form is certainly not 
| so desirable as the stranded bronze wires, although the bronze 
| wires do not last, as they fracture very readily. 

The mean diagram, Figs. 2,3, were prepared from the individual 
diagrams in the same method as has been followed in the second 
ard third reports, namely, not less than twelve diagrams were 
divided by the method of ordinates, and the heights read by an 
accurate steel rule. All diagrams were taken with a hard lead 
eran on smooth paper, and the width of the line was considerably 

| less than z},in. With care it was possible to read these ordinates 
| with an accuracy of half of 1 percent. The optic indicator also 
had very fine lines, and could readily be measured up to the same 





| (rder of accuracy. The diagrams were plotted on squared paper, 


and superposed one on the other, so as to exhibit whatever differ- 
ences there were between the indicators. 
Speaking generally, the compression curves are coincident. In 
C1 this coincid is complete within the error of measuring the 
diagrams, which amounts to about one-tenth of a kilo. per square 
centimetre. In the C2 and C3 there are slight diversions. The 
| maximum pressures practically agree in tests C3 and C4; while 
| in C 1 the Crosby gives the higher initial pressure, in C 2 the Hop- 
kinson gives the higher initial pressure. Down the expansion line 
the two indicators agree for the third of the stroke. After that 
the Hopkinson gives a persistently higher expansion line, the dif- 
ference between the two being larger than the probable experi- 
mental error of the measurements. The effect of this higher ex- 
— line makes the Hopkinson indicator give about 3 per cent. 
igher mean pressure than the Crosby. This difference has been 
carefully considered, and the effects of inertia and friction investi- 
| gated, but the author is of opinion that neither of these causes are 
| likely to account for such a persistent difference between the two 
| expansion lines. 
| In the Hopkinson indicator the spring was in the form of a flat 
bar rigidly fixed at the ends, and far in the centre ; the central 
deflection in this beam is a direct measure of the pressure on the 
During the calibration with dead weights from which the 





| piston. 


Fic. 3 —Mean Diagrams. 
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scale of the springs is obtained, the ends of the bar may be 
assumed to be absolutely fixed, but when the indicator is in use 
itis possible that there is a slight slip in the bar through the 
screws which constrain it, which would cause a compression on 
the lower side of the bar, and thus prevent the pressure falling as 
rapidly in this indicator as in the string one ; and for this reason 
alone the author is inclined to prefer the results obtained from the 
string indicator, and also for the reason that were the string indi- 
cator persistently Jow it would make the efficiencies in the third . 








+ “ Proceedings,” 19C8, Part I., page 5. 


* “ Proceedings,” 1907, Part 1V., page 884. 
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report still higher than they are, which, while not impossible, is 
certainly not a result to be expected. 

The result of these comparisons, while not an abso‘ute proof of 
the accuracy of either of the indicators, is still strong evidence 
that both are giving results very close to the truth. The two are 
entirely dissimilar types, one multiplying the motion of the indi- 
cator piston by 6, and the other by about 120, and a very similar 
multiplication being the case with the rotation of the drum and 
the mirror. In the optic indicator the inertia is certainly negli- 
gible ; that the two give results to within 3 per cent. on the mean 
pressure, and very nearly the same figures for the initial pressure, 
is good presumptive evidence that when either indicator is used 
with the precautions which have been described the results so 
obtained are at least as accurate as any other measurement which 
can be made in engine testing. % 

The author expresses the opinion that unless these precautions 
are taken when obtaining indicator diagrams, the results should 
only be looked upon as affording a clue to the valve-setting, and 
giving no reliable figures as to the power developed in the engine 
cylinder, 











APPENDIX. 
Triat Cl, 
Pressures. Kg. per cm?. 
——— Compression. Expansion. 
Hopkinson. Crosby. Hopk nson. Crosby. 

12.75 A. 14.9 . 2D... Bee 
14 13.00 13.00 21.20 22.75 
15 11.85 11.85 21.55 -90 
16 <> os wee 10.80 21.70 22.96 
19 eee 8.40 21.03 21.4 
20 a. a ee 7.90 20.30 20.70 
25 5.90 5.90 16.40 16.10 
20 4.65 4.65 13.17 12.8) 
35 3.75 3.75 10.85 11.55 
40 3.05 3.05 9.15 8.85 
45 2.60 2.60 7.85 7.45 
50 2.25 2.25 6.85 6.55 
55 2.00 2.00 6.05 5.80 
60 1.7 1.75 5.42 5.15 
65 1.69 1.60 ‘— ae 4.62 
70 1.45 1.45 4.40 4.15 
15 1.35 1.55 4.00 3.75 
80 1.23 1.23 3.65 3.37 
85 1.12 1.12 3.24 3.00 
&7.5 1.10 1,10 3.00 2.80 
90 1.05 1.05 2.€2 2.40 
91 1.02 1.02 2.40 2.40 
91.75 . 1.00 1.00 2.10 2.10 

TRIAL C 2, 
12.75 18.50 18.50 26.10 25.10 
14 14.50 14.50 27.10 26.20 
15 12.80 12.40 £7.30 26.30 
16 11.60 11.10 27.30 26.20 
19 8.90 8.50 25.00 24.90 
20 8.30 7.9 24.00 24.00 
25 €.10 5.90 18.00 17.65 
30 4.75 4.60 14.35 14.05 
35 3.€0 3.70 11.80 11.50 
40 3.15 3.00 9.90 9.60 
45 2.67 2.40 8.60 8.20 
59 2.0 2.15 7.60 7.20 
55 2.0 1.85 6.70 6.35 
60 1.£0 1.65 6.05 5.65 
65 1.60 1.50 5.50 5.10 
70 1.40 1.3 5.00 4.60 
75 1.2 1.4 4.50 4.20 
80 1.20 1.20 4.15 3.85 
85 1.10 1.10 3.70 3.50 
87.5 1.10 1.10 3.5) 3.30 
£0 1.30 1.30 3.10 3.00 
91 1.40 1.40 2.0 2.80 
91.75 . 2.00 2.00 2.20 2.20 

TRIAL C 3. 
12.75 18.70 18.70 25.60 25.60 
14 14.20 13.10 27.25 27.05 
15 12.45 11.60 27.45 27.30 
16 11.25 10 70 27.40 27.30 
19 8.95 8.50 25.£0 25.50 
20 8.35 7.£0 24.10 24.10 
25 6.05 5.€0 18.40 18.20 
rt 4.70 4.45 14.55 14.30 
35 3.80 3.60 12.00 9.75 
40 3.20 3.00 10.20 9.85 
45 2.70 2.55 8.75 8.49 
50 2.8 2.20 7.65 7.25 
55 2.00 1.90 6.80 6.35 
60 1.75 1.70 6.05 5.60 
65 1.55 1.50 5.45 5.05 
70 1.40 1.30 4.90 4.60 
75 1.30 1.20 4.45 4.20 
80 1.20 1.10 4.05 3.80 
8 1.10 1.10 3.60 3.45 
87.5 1.10 1.10 3.49 3.30 
90 1.40 1.40 3.00 3.C0 
1 1.55 1.55 2.65 2.65 
91.75 1.8 ee 2.00 2.00 

Triat C 4, 
12.75 15.60 . 15.60 28.50 . 28.80 
14 12.80 13.30 29.25 . 29.65 
15 aD. 11.90 29.30 . 29.55 
16 10.40 10.90 29.10 29.00 
19 830. 8.70 26.00 . 26.10 
20 7.80 . 8.10 24.70 . 24.70 
25 om . 5.90 1909 . 19.00 
30 4.65 . 4.65 15.10 . 15.10 
35 3.75. 3.75 12.50 . 12.30 
40 3.15 3.10 10.50 . 10.20 
45 2.70 . 2.60 . 9.10 . 8.70 
50 2.30 . 2.20 . 8.00 . 7.55 
55 2.09 . 190 . - 6.65 
60 175 . LD . 6.30 . 5.90 
65 155 . 150 . 5.60 . 5.30 
70 130 . 1.4 . 5.10 . 4.80 
75 1.20 . 130 . 460 . 4.40 
80 110 . 1.20 . 420. 4.00 
85 ae « 1.10 . 3.80 . 3.65 
87.5 La. 1.10 3.55. 3.45 
90 135. 135 . 3.10 . 3.10 
91 160. 1.60 2m . 2.85 
91.75 2.20 . 220 . 2.30 . 2.30 








LAUNCHES AND TRIAL TRIPS. 





APPENINE, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited, Hartlepool ; to the order of 
the Gulf Line, Limited, Greenock and London ; dimensions, length 
360ft., breadth 5lft., by 25ft. 6in. depth ; to carry 6400 tons; 
engines, triple-expansion, 25in , 40in., 67in. by 45in. stroke, pres- 
sure 180 lb.; constructed by Richardsons, Westgarth and Co., 
Limited ; trial trip, August 21st. 

BENDEW, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company ; to the order of Furness, Withy and Co., 
Limited ; dimensions, 360ft. by 51ft. by 25ft. 6in.; to carry 6300 
tons ; engines, triple-expansion, 25in., 40in., 67in. by 45in. stroke, 
pressure 180 1b.; constructed by Richardsons, Westgarth and Co., 
Limited ; launch, August 30th. 

QUERIDA, steel ecrew steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Donald Steam- 

. Ship Company, Incorporated, of Bristol and New York; dimen- 
sions, 230ft. by 36}ft. beam; to c 2000 tons; engines, 
Marine 


: : arry 
triple-expansion ; constructed: by the North-Eastern 
Engineering Company ; launch, August 31st. 

VOGESEN, steel screw steamer; bnilt by Wm, Doxford and 


di i ns 


engines constructed 





Sons, Limited ; to the order of Mr. H. Vog 
350ft. by 51ft. by 254ft.; to carry 6450 tons ; 
by the builders ; launch, August 31st. 

WINNEBAH, steel screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of Elder Demp- 
ster and Co.; dimensions, 355ft. by 46ft. by 25ft. 3in.; engines, 
triple-expansion, 25in., 40in., 67in. by 45in, stroke, pressure 180 Ib. ; 
constructed by Richardsons, Westgarth and Co.; launch, Sep- 
tember 2ad. 

SHONGA, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company; to the order of Elder Dempster and 
Co.; dimensions, 355ft. by 46ft. by 25ft. 3in.; engines, triple- 
expansion, 25in., 40in., 67in. by 45in. stroke, pressure 180 lb.; 
trial trip, September 4th. 

GUANABACOA, double-ended steel screw ferry steamer ; built by 
Cammell Laird and Co., Limited; to the order cf the Havana 
Central Railroad Company, Limited, of New York ; dimensi<ns, 
140ft. by 55ft. by 14ft. 8in.; launch, September 4th. 








CATALOGUES. 





GitBertT LirrLE AND Co., 2, Norfolk-street, Strand, W.C.— 
This is an interesting little publication having reference to rope- 
ways and cableways. 

EyqueEmM’s PATENTS, 10, Dean-street, Oxford-street, London.— 
This firm has sent us a list having reference to aeroplane accessories 
and engines for model aeroplanes. 

THE STEEL BARREL Company, Limited, Uxbridge, Middlesex. 
—This is a circular having reference to vertical welded boilers, 
which have recently been added to the manufactures of this 
conipany. 

Lupw. LoEWE AND Co., Limited, 30 to 32, Farringdon-road, 
Clerkenwell, London, E.C.—From this company we have received 
a new booklet illustrating and describing the Colburn 34in. vertical 
boring and turning mill. 

W. F. Dixon anv Co., 60, Percival-street, C.-on-M., Manches- 
ter.—Circular of metal-bushed buffalo raw hide silent gears. The 
circular contains an illustration of a portion of fourteen sets of 
gears supplied to South African gold mines. 

BERLIN-ANHALTISCHE MASCHINENBAU-ACTIEN-GESELLSCHAFT,— 
We have received from this firm circulars illustrating and giving 
prices of an elastic stud coupling, which is constructed in various 
sizes, the largest being capable of transmitting 2300 horse-power. 

THE BritisH, IRISH, AND COLONIAL DEPARTMENT OF THE 
MASCHINENFABRIK OERLIKON, Oswaldestre House, Nor folk-street, 
Strand, W.C.—Two leatiets have reached us dealing with alter- 
nating and continuous-current motors and starters for small 
outputs, 

THE MIDLAND ENGINEERING Company, Limited, Birmingham.— 
From this company we have received a tasteful little pamphlet 
having reference to ‘‘Zylba” patented condensing and cooling 
plants. The pamphlet is well illustrated and it contains a list of 
users of ‘‘ Zylba” cooling towers. 

JAMES HENDRY, 252, Main-street, Bridgeton, Glasgow.—This is 
a new illustrated catalogue giving full particulars relating to 
Hendry’s patented laminated leather belting. It isa well got up 
little publication, containing excellent illustrations, and the 
descriptive matter is very clear. 

J. TAYLOR AND Sons, Limited, Belle Isle, York-road, London, 
N.—This tirm’s latest catalogue of petrol engines has reached us, 
It contains many illustrations of engines suitable for commercial 
vehicles, motor cars, cabs, motor lifeboats, launches, electric 
lighting, pumping, &c. Prices, dimensions and other particulars 
of interest to buyers are included. 

SCHUCHARDT AND SCHUTTE, 34, Victoria-street, London.—List 
D 32 has reached us, which illustrates and describes a new form of 
turning rest, specially adapted for turning locomotive, tender, and 
wagon wheels. The peculiar combination of former and rack 
feed on these rests enables forms to be turned automatically, 
such as are impossible by the ordinary methods. 

C. C. WAKEFIELD AND Co., 27, Cannon-street, London, E.C.— 
A catalogue dealing with Wakefield’s patented lubricators has 
reached us. It illustrates and describes mechanical and condensa- 
tion displacement types adapted for locomotive and stationary 
engines ee and superheated steam. The descriptions 
are remarkably clear, and the illustrations excellent. 

S. N. BraysHAw, 2, Mulberry-street, Hulme, Manchester.— 
From this firm we have received three useful cards suitable for 
hanging in the office. One gives decimal equivalents ranging 
from sin. to $?in. Another gives millimetre equivalents, the 
corresponding values in inches being given from 1 mm. to 900 mm. 
The other card gives a comparison of the Cent. and Fah. scales, 

VICKERS, SONS AND MAXIM, Limited, 32, Victoria-street, London 
S.W.—This is an illustrated pampblet which deals with the 
operations connected with the use of the ‘‘ Vickers” one-lock 
adjustable reamer as used at the company’s Erith Works. The 
pamphlet is issued as an aid to the practical man when using this 
tool. We have also received a circular describing and illustrating 
the tool itself. 

THE LILLESHALL Company, Limited, Oakengates, Shropshire. — 
From this ccmpany we have received a well illustrated pamphlet 
having reference to a new compound tandem condensing engine 
for rolling mills. The particular engine which the pamphlet 
illustrates and describes was supplied to Frederick Brady and Co., 
Limited, for driving the sheet mills at the Eclipse Works, Glas- 
gow, and constitutes a distinct departure in this type of prime 
mover, 

LANCASTER AND TONGE, Limited, Pendleton, Marchester.— 
This firm has issued a leaflet dealing with the Lancaster patent 
limit rings, which have already been described in THE ENGINEER. 
The method of construction of these rings is such that the area of 
the limiting surfaces is so regulated that the rings only wear 
sufficiently to keep the piston steam-tight. A copy of a testi- 
monial from the Trafford Park Power Company is enclosed with 
the leaflet. 

THE PECKHAM TRUCK CoMPANY, Queen Anne's Chambers, West- 
minster, S.W.—A well-bound catalogue describing Peckham’s 
improved system of pendulum and radial gears for tramway and 
high-speed electric and steam railway carriages has reached us. 
These gears are applicable to goods wagons and high-speed electric 
and steam railway trucks and carriages, and their advantages are 
well brought out in a report by Mr. Sayers which is given on 
pages 14-25 of the catalogue. 

E. 8S. HINDLEY AND Sons, 11, Queen Victoria-street, London, 
E.C.— Catalogue No. 330 has been sent tous. It has reference to 
vertical multi-cylinder high-speed gas engines, and contains many 
excellent illustrations showing engines of various sizes. The con- 
struction of the company’s patented expanding but jointless 
cylinder is fully described and illustrated, whilst a concise specifi- 
cation gives the reader a general idea of the construction of the 
other parts. The engines dealt with are for town, producer, or 
natural gas. 

Gro. THomAs AND Co., Parsonage-lane, Deansgate, Man- 
chester.—Catalogue No. 27 E is devoted to tachometers, tacho- 
graphs, engine counters, &c., constructed according to Dr. Horn’s 
patents. The range illustrated in this book includes everything, 
from small hand instruments to the sensitive recording tacho- 
graphs, and also revolution counters, speedometers, &c. The 
tachometers are dead beat, and independent of the direction of 
rotation. The book is well illustrated, and gives the prices of the 





djfferent instruments, 


DEAN, SMITH AND Grack, Limited, Worth Valley Tool Works, 
Keighley.—A copy of this company’s new catalogue dealing with 
high-speed lathes has been forwarded tous. It is an interesting 
and well compiled publication, and contains many good illustra. 
tions of the company’s shops and of the lathes and lathe parts 
which are manufactured therein. The lathes dealt with are 
suitable for many kinds of service, and the catalogue consequently 
appeals to a large number of manufacturing engineers. ‘Ihe 
principal dimensions of every lathe dealt with are given, and there 
is also a general specification which describes and illustrates the 
various parts. 

MASCHINENFABRIK AUGSBERG-NURNBERG—London Office, 21), 
Caxton House, Westminster, S.W.—An excellent catalogue has 
reached us. Among other things it gives descriptions of this 
company’s various works, including the Augsburg works, the 
Nuremberg works, and the branch works, Gustavsburg. Nearly 
70 pages are then devoted to the company’s chief manufactures, 
such as boilers, superheaters, automatic stokers, steam engines, 
steam turbines, Nuremberg producer plants and gas engines, 
double-acting Nuremberg gas engines, Diesel motors water 
turbines, complete power plants, printing machines, refrigerating 
machinery, pumping plants, hydraulic plants, machines for testing 
materials, vacuum plants, lifting and conveying appliances, rolling 
stock, railway wagons, tramway cars, bridges and other stee] 
structures. Numerous illustrations are given. 








NAVAL ENGINEER APPOINTMENTS. 





THe following appointments have been made by the Ad- 
miralty :— 

Engineer Commanders.—A. W. Gibbs has been placed on the 
retired list, with the rank of engineer captain; P. G. Drake has 
been placed on the retired list at his own request ; T. Shattock, 
tothe Europa, additional, for the Gibraltar ; A. W. Turner, to the 
King Edward VII., additional, for service on staff of Vice-Admiral 
commanding Second Division, Home Fleet, in lieu of engineer 
captain; W. Ryan, to the King Edward VII.; F. Barter, to the 
Vivid, additional, for the Bristol, and to assist on staff of Admiral- 
Superintendent of District; E. J. Rosevere, to the Victory, 
additional, for fourteen days’ oil fuel course ; K. Atwool, to the 
Vernon and Excellent, additional, for T. and Hyd. courses ; 
E. W. Cudlip, to the Topaze, additional, for torpedo-boat 
destroyers and torpedo-boat tenders; H. B. Moorshead, to the 
Arrogant, on re-commissioning. 

Engineer Lieutenants :—L. W. Curgenven, to the Orion, addi 
tional, for the Foam ; G. J. Mathews, to the Blenheim ; P. C. W. 
Howe, to the Admiralty for temporary service in Dockyard 
Branch ; H. W. Grant, to the Assistance ; H. J. Rampling, to the 
Patrol, on completing ; A. W. Sutton, to the — and for 
service with lesetie bent destroyers; C. E. M. Roe, to the 
Topaze, additional, for the Bat; F. A. Chater, to the Urion, for 
the Mallard, and C. L. J. Risch, to the Diamond, for the Dove, 
both reappointed on re-commissioning ; W. Dawson, to the Pem- 
broke, for the Scorpion, and H. G. Radford, to the Vivid, for the 
Foxhound, both additional, and to assist on staff of Admiral- 
Superintendent of District ; C. T. Morgan, to the Mars ; G. Bevis 
and W. H. Outfin, lent to the Victory, for fourteen days’ oil fuel 
course; A, E. Hurst, to the Vernon and Excellent (lent), for 
T. and Hyd. courses, on termination of oil fuel course ; W. H. 
Outfin and W. H. Padner, to the Vernon and Excellent (lent), for 
T. and Hyd. courses; T. M. David, to \the Arrogant, temporary, 
for trooping ; H. G., W. Haddy, to the Doris, on completing ; .J. 
Maclaren, to the Roxdurgh. 

Engineer Lieutenant R.N.R.—H. Tronson has been placed on 
the retired list, with the rank of commander. 

Engineer Sub-lieutenant.—A, E. Francis, to the Duncan. 

Engineer.—W. V. Browne has been promoted to senior 
engineer. 








ConTRacT.—Messrs. Henry Lovatt, Limited, contractors, of 
Wolverhampton and London, have secured from the Egyptian 
Government a contract for the erection of new barracks at 
Abbassia, near Cairo, for the British troops. The material will be 
concrete blocks, with reinforced concrete for the floors and roof. 
The work will occupy about three years, and will be on similar 
lines to the Salisbury Plain barracks, which were very successfully 
erected by the same firm. 


West HARTLEPOOL AND District.—We have received from the 
chief goods manager of the North-Kastern Railway at York 
a pamphlet issued by the Corporation entitled the ‘‘ County 
Borough of West Hartlepool,” in which the aspects of this district 
as an industrial centre are fully set out. From the same source 
there have ——_ been issued similar publications dealing with 
Tyneside, Teesside, Darlington, Blyth, Selby, and York, and 
manufacturers in search of a new site for their works can obtain 
from these useful preliminary information to assist them in deciding 
on which district is most likely to present to them the conditions 
which their industries require. An appendix to the pamphlet 
gives the scales of charges for water, gas, and electricity supplied 
by the Corporation and the various private companies in the 
neighbourhood. The book contains excellent large scale maps. 


JAPAN-BritisH EXHIBITION, 1910.—This Exhibition, which is to 
be held at Shephera’s Bush, London, will commence on May 3rd, 
1910, and will remain open till the end of October, and is to be 
confined exclusively to the arts, manufactures, and products of 
the Japanese and British Empires, The Parliament of Japan has 
already voted 1,800,000 yen, and the Government of Formosaand the 
local prefectures have also voted large sums for the Exbibition. 
The Japanese Government has already secured a large portion of 
the existing Exhibition buildings and grounds, and a corresponding 
proportion of the remaining grounds and palaces has been reserved 
for a display of the products, &c., of the British Empire. Diplomas 
for grand prizes, diplomas of honour, and gold, silver, and bronz> 
medals will be granted to exhibitors. They are to be awarded by 
a special jury, which will be selected by the Japanese Government 
and the British Committee of the Exhibition. Application forms 
and the regulations of the Exhibition, as well as terms for outdoor 
spaces and concessions, will be forwarded to intending exhibitors 
by applying to the Secretary, Japan-British Exhibition, 1/10, 
Shepherd’s Bash, London, W. 


THE United States Navy Department has ordered the esta- 
blishment of yearly steaming contests between battleships, 
armoured cruisers, destroyers, and torpedo boats. Owing to the 
varied duty, steaming under widely different conditions, with 
different grades of coal, and the lack of sufficient data to place 
other vessels of the service on an equal basis for competition, only 
these classes of vessels will enter into the first competition. 
Standards for the different classes of vessels have been established 
from experience gained in the past ; and, while certain ships may 
be favoured in some instances, every effort will be exerted by 
the department to adopt such measures in improving the machi- 
nery where demonstrated to be necessary in order to even condi- 
tions. The winning vessels will receive suitable trophies, which 
will be carried for the following year in some conspicuous place, 
and the name of the vessel with the year she won it will be inscribed 
on each trophy. The commanding officers and engineer officers 
of the winning vessels will receive commendatory letters from the 
department, copies of which will be filed with their records. 
Money prizes will be given to the men of the engineers’ force of the 


‘winning vessels, but no man not actively engaged on his station 





during one of the full power trials will be entitled to a prize, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Trade Revival Progress. 

THE progress of the trade revival continues to be very 
satisfactory. ‘The works are much better engaged than for a long 
while past, employment is more regular, and the demand is of an 
encouraging character both on home and foreign account. Values 
of materials are rising, which feature, if continued, must ulti- 
mately lead to better prices for machinery and for other engineer- 
ing productions, 


Advances in Pig Iron. 

Sellers are asking more for pig iron. ‘Cold blast pig iron, 
which has been quoted 110s. for about a year and a-half, is now 
being quoted 115s., or a rise of 5s. ‘The demand for this descrip- 
tion, fur chilled roll making and for other purposes where an extra 
good quality of pig iron is required, is improving. All-mine hot- 
air descriptions are dearer to the same extent, namely, 5s., forge 
sorts being now 85s., and foundry 903. Medium and common 
descriptions are also dearer than recently, but not to the same 
extent as best sorts, sellers asking from 6d. to 1s. rise on the 
week. Quotations are about as follows:—Staffordshire cinder 
forge, 478.; part-mine, 50s. 6d. to 51s. 6d.; Northamptons, 493, to 
40s.; and Derbyshires, 50s. to 51s. There is a better demand 
than recently for North Staffordshire deccriptions, sellers asking 
51s, 6d. to 52s, 6d. for forge up to 58s. and 59s. for best foundry. 


Manufactured Iron Firmer, 

In sympathy with the upward movement in pig iron, 
common bars are being quoted more firmly than of late, and may 
be said to be about half a crown dearer than a fortnight or three 
weeks ago. ‘The general quotation is £6, and some makers ask 
£6 2s. 6d. If this strengthening tendency continues, marked bars 
will probably soon also be advanced. Some members of the 
association which governs this important department of the trade 
are understood to be already in favour of a declared advance, but 
the majority are inclined to allow the improvement first to 
become a little stronger and more settled. It will probably 
not be long, however, before the £8 quotation at which marked 
bars have remained since the middle of last year wil be raised. 
For North Staffordshire crown bars £6 ]03. is asked, with a much 
better inquiry than recently. Hoop iron is quoted £6 15s.; gas 
strip, £6 5s. to £6 7s. 6d.; rivet iron, £6 15s. to £7; and slit nail 
rods, £7. Plain black sheets are quiet, with some of the mills 
scarcely making half-time, and quotations remain at: singles, 
£7 to £7 2s. 6d.; doubles, £7 23. 6d. to £7 5s.; and trebles, £7 15s. 
to £7 17s. 6d. A very different state of affairs obtains in the 
galvanised iron trade, where activity prevails. Some of the firms 
can take no more orders for the present, having booked heavily 
since the coflapse of the Galvanised Iron Trade Association. The 
general quotation at pre-ent is £11 to £11 5s., whilst some makers 
ask 5s, additional to these figures, Prices are decidedly rising 
again after the recent ‘‘ slump.” 


Increased Galvanised Sheet Exports. 

The new Board of Trade returns for the month of August 
and for the first eight months of the year contain good news for 
galvanised sheet manufacturers. The increase in the shipment of 
galvanised sheets for the single month of August has heen in 
quantity from 31,813 tons to 34,298 tons, and in value from 
£441,347 to £444,341, which is an increase in quantity of 2485 tons, 
and in value of £2994. With regard to the first eight months of 
this year, the shipments have reached 305,293, valued at the con- 
siderable amount of £4,194,390. This is an increase on last year 
in quantity of 53,281 tons, and in value of £677,276. The two 
chief improvements for the eight months are the Argentine 
tepublic from 40,383 tons to 62,644 tons, and Australia from 
10,330 tons to 55,341 tons. India shows a slight decrease from 
61 918 tons to 59,653 tons. Trade with New Zealand is about the 
same as a year ago, the new total of 10,793 tons ccmparing with 
10,947 tons last year. Further markets to which increased es ports 
have been sent during the eight months are as follows, in order of 
quantity shipped:—South Africa, Chili, Canada, Dutch East 
Indies, Uruguay, Portuguese East Africa, Straits Settlements, 
Philippine Islands, Ceylon, and ‘‘ other countries,” 


Steelworks Extensions. 

The steel trade generally is more active. It is announced 
that steps are being taken for some extensive enlargements of the 
Karl of Dudley’s Round Oak Stee!works, An old portion of the 
ironworks, erected many years ago, is to be altered for steel 
making, and is to be apg om with up-to-date machinery and 
plant. Structural steel is in better demand, and values are rising. 
Angles are quoted £5 15s. to £5 17s. 6d., which is an advance of 
23. 6d. upon a fortnight ago, and of 5s. upon three weeks ago. 
Girder plates are also quoted £5 15s. to £5 17s. 6d., boiler plates 
£7, joists £5 10s. to £5 15s,, and mild steel engineering bars 
£6 7s. 6d, to £6 17s. 6d. There is more movement than of late in 
semi-finished steel, in which department £4 15s. is asked for 
Bessemer steel bars, and 2s, 6d. additional for Siemens. 


The Engineering Trades. 

A large demand, both home and foreign, is experienced 
for gas and oil engines, particularly the latter. Some of the 
steam engine building firms have good contracts in hand. India, 
Egypt, and South Africa are furnishing orders for pumps and for 
wind engines and other descriptions of economical motors for 
driving them. The European demand for harvesting machinery 
has recently been very good. Mining machinery firms are doing 
better with South Africa than for a long while past. The Russian 
demand for thrashing machinery and for steam ploughs is im- 
}roving. In most other descriptions of agricultural machinery for 
use in Russia, American and German competition is becoming in- 
creasingly keen, and that country is also more and more making 
for itself. This is true of harvesting machinery, winnowers, and 
flour-milling plant. Midland edge-tool firms are doing better 
in picks, shovels, and other road-making tools, and are also expect- 
ing a busy time next year. 


Aerial Engineering. 

The interests of aerial engineering are likely to be fur- 
thered by the formation of a new club, known asthe Midland Aero 
Ciub, which has just been founded at a meeting at which Captain 
Cooke presided, whilst an address was delivered by Mr. W. Ivy 
ogers, who has been elected honorary secretary. Mr. Rogers 
looks forward to the establishment in Birmingham of the manu- 
facture of complete aeroplanes as well as of component parts. 
Several firms in the district already make component parts, and at 
least two complete aeroplanes are, it is said, under construction. 


Electricity in Mines. 

a Mr, Arthur Hall, M.E., of Mineaton, who is consulting 
mining engineer to the Electrical Construction Company, of Bush- 
bary, near Wolverhampton, has been appointed president of the 
Warwickshire and Staffordshire branch of the recently established 
Institution of Mining Electrical Hngineers, which is forming 
branches in all the chief mining districts of the kingdom. The 
hon, sec, of this branch is Mr. Harry Arnott, of Bedworth. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


MANCHESTER, Thursday, 
Pig Iron on the Up Grade. 
ON the Manchester Iron Exchange on Tuesday the attend- 








ance was fairly good. To all outward appearances there was a 
boom in pig iron, but this was not fully confirmed on inquiry 
amongst merchants generally. Lincolnshire was officially advanced 
on Saturday, but this was to a great extent discounted by Friday’s 
higher prices. For Derbyshire and Staffordshire more money also 
was asked. While there was little change in Scotch brands, 
hematite remained steady. As a matter of fact, it would seem 
that pig iron on the spot has been forced up to a somewhat 
abnormal extent. The result is that merchants who have large 
engagements are ‘‘ under-cutting,” and the close of the market was 
somewhat dull. Forge iron has witnessed an advance, but it has 
had little or no effect on spot. 


Finished Iron and Steel. 

There is only a moderate business passing in the first 
named, but in steel some excellent reports were received, 
especially from Staffordshire. For forward delivery 5s. to 10s, 
per ton more was being asked for certain classes of steel. 


Copper, Lead, Tin. 

There was a dull feeling all round, and ingots were a 
shade lower. Sheets showed little change, but tubes ruled in 
buyers’ favour. Lead: Sheets continue steady. Tin: English 
ingots were a shade lower. 


Quotations. 

Lincolnshire, No, 3 foundry, 55s.; Staffordshire, 53s. 6d. 
to 54s.; Derbyshire, 54s 6d.; Middlesbrough, open brands, 603. 4d. 
Scotch: Gartsherrie, 61s. 6d. to 62s.; Glengarnock, 603s. 6d.; 
Eglinton, 59s. 6d.; Dalmellington, 60s, delivered Manchester. 

est Coast hematite, 623. to 62s. 6d.; East Coast ditto, 60s. 6d., 
both f.o.t. Delivered Heysham: Gartsherrie, 593. 6d. to 60s.; 
Glengarnock, 58s. 6d.; Eglinton, 57s. 6d.; Dalmellington, 58s. 
Delivered Preston: Gartsherrie, 60s. 6d. to 6ls,; Glengarnock, 
59s. 6d.: Eglinton, 58s. 6d.; Dalmellington, 593s. Finished iron: 
Bars, £6 10s.; hoops, £7 12s. 6d.; sheets, £7 15s. to £8. Steel: 
Bars, £6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £6 17s. 6d. to £7 ; sheets, £7 17s. 6d. to £8 ; boiler plates, 
£7 7s. 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; English billets, £4 12s. 6d. to £4 15s.; foreign ditto, 
£4 10s. to £4 123. 6d.; cold-drawn steel, £9 103.to £9 15s. Copper: 
Sheets, £72; tough ingot, £62; best selected, £62 per ton. 
Copper tubes, 84d.; brass tubes, 6Zd. to 74d.; condenser, 7{d.; 
rolled brass, 6jd.; brass wire, 63d.; brass turning rods, 64d.; 
yellow metal, 6d. per lb. Sheet lead, £16 17s. 6d. per ton. 
English tin ingots, £134 to £134 10s. per ton. 


The Lancashire Coal Trade. 


There was a fair attendance on the Coal Exchange, but 
the feeling was generally quiet. It is not yet known whether 
there will be any advance on the winter prices of house coal, but 
in the meantime merchants appear anxious to cover forward 
requirements. So far as can be ascertained they will be able to do 
so. Steam coal in fair request, and demand on shipping account 
good. In other respects there is no new feature to note. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The strength of the hematite iron market is well main- 
tained, and a fair trade is being done, but it is not yet sufficient to 
induce smelters to increase further their output of iron. The 
prospects of the future are, however, good, a3 there are indications 
of a probable improvement from a number of sources. Makers are 
fairly well sold fo: ward, and their delivery engagements are keep- 
ing their stocks down. The bulk of iron held in warrant stores 
and in their own yards is low, and it is considered expedient to 
keep it so in view of the stronger position they will be in when any 
marked increase in the demand takes place. Prices are somewhat 
higher. Mixed Bessemer numbers are at 623. net f.o.b. Warrant 
sellers are quoting 60s. 6d. one month, 62s. 3d. three months, and 
6ls. 3d. seventeen days. There is not much speculative business 
on paper, but several buyers have been securing deliveries at for- 
ward dates with the view of getting deliveries at cheaper prices 
than will probably rule later on. Several makers are, however, 
chary of doing much forward business except at substantial 
advances on current cash prices. There is a fairly good trade in 
special hematite iron, as the needs of the trade in higher graded 
metals have shown an improvement of late, and it is probable there 
will be a much larger trade when once the market for ordinary 
hematite iron substantially improves, Prices range from 64s. to 
66s. for this class of iron. Ferro-manganese does not enjoy a good 
market at the moment, owing mainly to the recent advance in 
prices, Eighty per cent. qualities are selling at £8 per ton. A 
fairly good demand is maintained for charcoal iron. Sales of 
scrap iron are few, and some large stocks are held in the district. 
Iron ore is at somewhat higher value. Good average sorts are now 
selling at 12s. net at mines, medium at 143 6d., and best sorts at 
18s. The price of foreign ore has also advanced from ls. to 1é. 6d. 
per ton, and smelters of iron are complaining that the higher 
price at which iron is being sold to-day is largely absorbed by the 
increase which has taken place in the price of raw material. 


Steel. 

There is a fair amount of activity in the steel trade, so 
far as railway material is concerned, but. the market for the latter 
is not brisk, and makers are being supplied with orders from hand 
to mouth. Every effort is being made to keep the works going, 
and hopes are entertained that a better winter will be experienced 
this year than last. Merchant steel is quiet, and there is nothing 
being done at the plate mills. It has been expected that the 
Barrow Steel Company would get the order for the plates required 
for the two floating docks to be built at Barrow during the winter, 
but no intimation to that effect has yet been made, 


Shipbuilding and Engineering. 

The demand for new tonnage is quiet, and competition 
for the new orders in the market, which are few, is very keen. 
No new orders have been booked, but some have been tendered 
for, including important admiralty work for foreign Powers. 
Engineers are short of orders in the marine shops, and although 
they are well supplied with business in the gun-mounting depart- 
ments the shops look short of work. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Tne Coal Trade. 

THE feature of interest in the coal trade continues to be 
the dearth in available supplies, due to the lessened production, 
as a result of the working of the Eight Hours Act, reference to 
which has been made in previous reports, and to the holiday 
stoppages. This week, owing to the Doncaster races, there is 
throughout the South Yorkshire coalfield hardly a pit that has not 
had one day’s “‘ play.” The shipping season is rapidly drawing 
to a close, and a much larger quantity could be dealt with at Hull, 
but the coal is not available. Prices for best hards are very firm 
at 93, 3d. to 93. 9d. per ton, which are about the top prices of the 
year, and represent a considerable advance on the rates ruling 
earlier in the year. 


House Coal Firm. 

The colder weather has tended to increase the demand of 
house coal, and this, together with the fact that outputs are lower, 
owing to the causes mentioned above, maintains prices. The 
demand from London is better, but merchants are still in arrears 
with their contract quantities, Best Barnsley coal is quoted from 








lls. 6d. to 13s. per ton, and secondary sorts from i0s. to 1ls. per 
ton. There is no falling off in the demand for small coal from 
Lancashire and the West Riding, and prices are steady at 4s. 6d. 
to 5s. 6d. per ton, 


Coke. 


‘There is an improving market for coke. Prices are very 
firm, owing in part to the reduced supplies of coal available, and 
also to larger calls from pig iron manufacturers. Best washed 
coke is strong at 11s. to 11s. 6d. per ton, and unwashed 10s, 6d. to 
lls. per ton. 


Hull Coal Returns. 


The Hull Chamber of Commerce returns relating to the 
coal trade at the port for August have just been issued. The total 
quantity received at Hull amounted to 564,736 tons, against 
541,120 tons in August last year, an increase of 23,616 tons. For 
the year to date the tonnage is 3,833,024 tons, against 4,002,752 
tons, a decrease of 169,728 tons, due to the decreased consign- 
ments earlier in the year. The quantity of coal exported from the 
port shows a gain on the month of 61,501 tons and 210,486 tons 
for the past eight months, compared with the corresponding period 
of last year, the figures being as follows :— August, 1909, 408, 282tons ; 
August, 1908, 346,781 tons ; January to August, 1909, 2,108,068 
tons ; January to August, 1908, 1,897,582 tons. Last month the 
chief individual exports were:—North Russia, 125,860 tons, 
against 102,384 tons for August, 1908; Holland, 70,727 tons, 
against 32,990 tons; Germany, 63,462 tons, against 48,454; 
Sweden, 29,432, against 58,78) tons; Egypt, 21,123, against 
14,690 ; Denmark, 18,291, against 15,454 ; France, 18,888, against 
22,715; South America, 15,321, against 13,577. The drop in 
Swedish consignments is due, of course, to the strike in that 
country. Coastwise shipments totalled 66,945 tons. 


fron: Further Advance in Prices. 


At the meeting of the Lincolnshire Ironworkers’ Associa- 
tion on the 3rd inst. the official quotations were raised 23. per ton. 
Prices are now as follows:—No. 3 foundry, 523. 6d. per ton; 
No. 4 foundry, 51s. 6d. per ton ; No. 4 forge, 51s. 6d. per ton ; 
No. 5 forge, mottled and white, 51s. 6d. per ton; basic, 523. 6d. 
per ton, all net, delivered in Sheffield and Rotherham. The only 
change in Derbyshire iron is another advance of 6d. per ton in 
No. 3 foundry, which is now about 523. per ton; No. 4 forge 
remaining at 503. 6d. These prices are also net, delivered 
Sheffield and Rotherham. Makers are not pressing sales, and 
business is quiet. There is also less activity in hematites, a lull 
having followed the heavy buying recently noted, but prices are 
still maintained and are very firm indeed. Quotations are :— 
East Coast, 653. to 67s.; West Coast, 68s. to 70s. net, delivered 
Sheffield and Rotherham. 


Bars, Hoops, and Sheets. 


Despite the firmness of the pig iron market there is no 
improvement to note in finished iron, The South Yorkshire Bar 
Iron Association decided at their monthly meeting on the 6th 
inst. to make no alteration in prices, which remain :—Bars, 
£6 10s. per ton; hoops, £7 103.; sheets, £8 103. We understand 
that it was reported that there had been a great deal of contract- 
ing for bar iron, but the specifications are coming forward very 
slowly. Contracts are being made at current prices as far ahead 
as six months. 


The Heavy Industries. 

A more hopeful tone continues in these industries, but 
order books remain rather lean. This is especially the case in 
respect to the railway material branch, where work averages not 
more than from two to four days per week. The Great Central 
Railway Company has recently contracted for 1000 wagons, but 
so far as we can gather, the only share of the order coming to this 
district is 500 sets of wheels. Most of the moderate business doing 
on home railway account js in regard to replacements, and the 
orders from abroad are of small extent. Reports from the ship- 
building centres are a little more cheerful, but not much actual 
work has yet reached this district. Makers of tool steel report 
very little change in their industry, the demands of the general 
engineering trades being very small, but manufacturers who culti- 
vate the export trade are doing better business than of late. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

IT must be reported that there is this week not the same 
animation in the Cleveland pig iron market as had to be announced 
during the latter part of August, but that is not unexpected, for 
consumers could not go on long buying so freely as they were 
doing. However, producers are in a favourable position, generally 
well supplied with orders, and they can afford to wait, especially 
as there are coming in more sanguine reports from abroad, and 
the finished iron and steel trades at home are beginning to do 
better, and to need more pig iron. That is « very satisfactory 
feature, and shows that there is gocd ground for believing that 
the period of depression is at an end. Cleveland warrants on 
Friday last week reached 51s. 7d. cash buyers, the highest price 
reported since September of last year, but has not maintained that 
figure, for on Wednesday last 5ls. was the quotation. No. 3 
Cleveland pig iron for prompt delivery was then at .5ls., No. 1 at 
53s. 3d., No. 4 foundry at 49s. 6d., No. 4 forge at 493., and mottled 
and white at 48s. 6d. But for delivery over the next half year 6d. to 
9d. per tonmore had to be paid. Itis stated that a good many people 
outside the trade are now speculating in warrants in the expectation 
of making good profits out of the business, and their operations 
impart some uncertuinty to the market, as they are apt to be 
very erratic and unsteady. Thus a steady upward movement 
cannot be looked for. 


Expected American Demands. - 

The reports and telegrams from the United States are 
now scanned with far greater interest than has been known during 
the last two years; indeed, they have acquired much importance, 
for a considerable part of the improvement in the Cleveland mar- 
ket is due to the belief that the condition of affairs in the Ameri- 
can iron trade is becoming such that consumers there will before 
long be under the necessity of obtaining some portion of their 
requirements from Cleveland, as was the case in 1906 and 1907. 
The production of pig iron in the States, though now at double 
the rate which had to be reported last year, is hardly equal to the 
increased consumption, and prices have gone up so rapidly that it 
is now possible to deliver Cleveland iron to founders near the 
Atlantic seaboard of the United States at prices which compare 
favourably with those ruling for American pig iron. No, 3 
Cleveland pig iron could be delivered at Philadelphia or 
Baltimore at 703s. per ton, duty paid, and the quotation for 
American iron is 184 dols. Some likelihood of business being 
done is apparent from the fact that a considerable number 
of inquiries from American traders have within the last ten 
days been received in the Cleveland district, though it can- 
not be said that as yet any actual orders have been bookea. 
Lower quotations ara not likely to be made by sellers in 
other districts either at home or abroad. Cleveland has a 
considerable stock of pig iron, so that the wants of consumers 
could be satisfied without delay. The expectations with respect 
to America have made the warrant market quite animated, and 
the opinion that the trend of prices will continue upward is 
bringing into the market many outsiders who are keen to 
speculate, and their action is causing the prices of Cleveland pig 
iron to rise perhaps faster than would be the case if only 
legitimate buying were being done, 
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Hematite Pig Iron. 

The improvement in the demand for East Coast hematite 
pig iron is going on steadily, and business in this branch is not 
influenced by speculation. There are no warrants in this district 
for speculators to operate with, and the better prices are brought 
about by a real improvement in trade. The price of mixed 
numbers East Coast hematite pig iron has been further advanced 
6d. per ton this week to 59s. per ton, that being just 4s. rise from 
the minimum of the year, whereas ordinary Cleveland iron has 
gone up 5s. 61. per ton. Hematite iron is sti'l relatively cheaper 
than Cleveland ordinary iron, but better prices can safely be 
looked for. The situation is better than it has been for more than 
two years, and the strong revival in the steel trade is ver 
satisfactory to all who have to supply steel manufacturers wii 
materials, hematite iron makers being among the number. Rubio 
ore is firm at 17s, per ton, delivered promptly c.i.f. Middlesbrough, 
a rise of 2s. 3d. on the lowest price of the year. There is just now 
no business being done for next year, as merchants will not quote, 
seeing that the Spanish mineowners have not made up their minds 
what they shall ask for 1910 delivery. But advanced rates are 
expected. Furnace coke is up to 16s. 9d. per ton delivered equal 
to Middlesbrough, and 17s. 6d. has been paid for delivery over the 
tirst half of next year. 


Stock of Cleveland Pig Iron. 


In spite of the fact that deliveries have increased the stock 
of Cleveland pig iron in Connal’s public stores continues to increase 
rapidly, a feature which is anything but satisfactory. On 8th inst. 
the quantity held was 296,077 tons, an increase for the month of 
7575 tons. The stock consisted of 278,543 tons of No. 3; 14,449 
tons of No. 4 foundry ; and 3085 tous of other iron not deliverable 
as standard. 


Pig Iron Exports. 

The shipments of pig iron from the Cleveland district are 
very fair this month, but to the Continent they are much short of 
what might be expected at this season of the year, the best busi- 
ness being done with Italy. German traders appear more disposed 
to export than to import pig iron, for their furnaces are producing 
considerably more than their own market needs. The total ship- 
ments up to the 8th inst. reached 22,977 tons, compared with 
26,679 tons last month. 27,902 tons in September, 1908, and 24,192 
tons in September, 1907, all to the 8th. 


Manufactured Iron and Steel. 


Cheerful reports are now given by manufacturers of steel 
with respect to their business, and certainly they have good reason 
to believe that they have once more entered upon another period 
of good trade. The increased demand is not brought about by 
speculation, but is a sound and healthy improvement, and the 
advances of prices which have lately been made are firmly adhered 
to, and are being realised. Steel and iron ship plates are at £6, 
steel ship angles at £5 7s. 6d., iron ship angles at £7, packing iron 
and steel at £5 5s., iron ship rivets at £7 103, steel bars at £6, 
iron bars at £7. steel hoops at £6 5s., steel strip at £6 2s. 6d., 
steel sheets at £7 10s., all less 2} per cent. f.o.t. Galvanised and 
corrugated steel sheets are at £11, less 4 per cent. f.o.b., for 
24 gauge, in bundles, and excellent shipments are reported, 

rticularly to Japan and South America. Prospects of still 

tter prices are good. Heavy steel rails are at £5 5s. net f.o.b., 
and output and shipments are very satisfactory. This branch has 
for a long time been the most active of all departments of the iron 
and steel industries, 


Shipbuilding and Engineering. 

The improvement in the shipbuilding industry is kept up, 
and builders have generally advanced their quotations for new 
vessels. They are finding more employment for their existing 
steamers, and certainly the outlook is better. The number of 
vessels laid up in the Tyne has been reduced to 50; that is too 
many considering that this is the busiest season of the year for 
shipping, but it is a very great reductioh on the number reported 
in the first half of the year. There is more activity in the engi- 
neering industry, and more hands are now being employed than 
for a long time. The North-Eastern Railway Company is about to 
build at its Darlington works ten new locomotives of the 
‘* Atlantic” type for the East Coast express service. The engines 
in working order will weigh 72 tons, and the tenders 43} tons. 


Deaths of Well-known Teessiders. 

The death is to be recorded at the age of seventy-two 
years of Mr. Albert Kaufmann, who since 1865 has been connected 
with the iron trade of Cleveland as a merchant and broker. He 
was a native of Davzic, and before starting at Middlesbrough was 
a member of the firm of Eekhout, Kaufmann and Co , of Glasgow. 
The death took place last week of Mr. John McCrie, who has been 
secretary of the North-Eastern Steel Company, Middlesbrough, 
since it was established in 1882. Prior to that, Mr. McCrie was 
secretary of the Steel Company of Scotland. 


Coal and Coke. 

The gas coal trade is very active, but the coking coal and 
bunker branches are decidedly weaker; indeed, prices in the 
latter have steadily receded since the settlement of the Scotch 
dispute—a circumstance which is satisfactory to shipowners, who 
certainly have had to pay for their coals prices quite out of pro- 
portion to the rates of freight which were ruling. Now both 
coking and bunker coals are at 9s. 3d. to 10s. per ton f.o.b.— 
figures fully 1s. per ton less than were reported a month ago. 
Next year it is believed that coals will be dearer, because of the 
~ increased cost of production due to the application of the Miners’ 
Eight Hours Act. It is calculated that this will augment the cost 
of working fully ls. per ton. Best gas coals are at 10s. 9d. to 11s, 
per ton f.o.b., and seconds at 10s. 3d. Furnace coke is at 16s. 9d. 
per ton delivered at Middlesbrough works, but 17s. 6d. has been 
paid for delivery over first half of next year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Business Outlook. 

A LESS sanguine view is now taken of the general business 
outlook. The opinion is still strongly held that we have entered 
upon a period of expanding trade, but the upward movement in 
speculative business has sustained a check which may probably 
have no undesirable consequences. The dividend announcements 
of two of the principal Scottish railways made this week have 
caused some disappointment, as they show that scarcely any 
advantage, to shareholders at least, has been gained from the 
policy of rigid economy and increased charges that was inaugurated 
some time ago. There is no reason to doubt, however, that the 
railways will profit from the general improvement in business that 
is now gradually taking place. 


The Iron Market. 


From the record prices paid for warrants towards the 
end of last week there has been a reaction. There has been a 
quieter feeling in the market, with a diminished business in 
warrants, Cleveland iron has sold since last report from 51s. 8d. 
to 51s. 2d. cash, 51s. 11d. to 51s. 54d. one month, and 52s. 54d. to 
5le. 11d. three months. Transactions are also noted at 51s. 74d. 
and 51s. 54d. for delivery in seven days, 51s, 10d. for 19th Novem- 
ber, and 51s. 11d. for Ist December. Current foreign business in 


iron has turned out somewhat disappointing so far, not bearing 
out the anticipations that were freely expressed regarding it in 





the course of the last few weeks. Neither are the prospects of 
trade with the United States now spoken of with confidence, the 
output there baving been inc: , and being apparently equal 
to prospective requirements. Speculators in warrants have at 
the same time been inclined to realise profits. To these cir- 
cumstances the reaction in the warrant market is attributed. 


Seotch Makers’ Iron. 

The wants of home consumers and shippers having been 
pretty well met for the present, the demand for Scotch makers’ 
pig iron has now become quieter. Advices from the Continent do 
not give much hope of substantial quantities of our iron being 
required there at an early date. Prices of makers’ iron were again 
marked up at the end of last week, when the warrant market was 
strong. Monkland, f.as., at Glasgow, No. 1, is quoted 58s. 6d.; 
No. 3, 56s. 6d.; Carnbroe, No. 1, 59s. 6d.; No. 3, 57s.; Clyde, 
No. 1, 62s. 6d.; No. 3, 57s. 6d.; Gartsherrie and Calder, Nos. 1, 
63s.; Nos. 3, 58s,; Summerlee, No. 1, 63s. 6d.; No. 3, 58s. 6d.; 
Langloan, No. 1, 64s.; No. 3, 593.; Coltness, No, 1. 89s. 6d.; 
No. 3, 593.; Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 
56s.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; No. 3, 59s. 6d.; 
Dalmellington, at Ayr, No. 1, tls.; No. 3, 56s. Shotts, at Leith, 
No. 1, 64s. 6d.; No. 3, 58s. per ton. There are 82 furnaces in 
blast in Scotland, compared with 75 at this time last year; of 
these 39 are making hematite, 38 ordinary, and 5 basic iron. 
One furnace has been changed from ordinary iron to hematite 
at the Eglinton Ironworks. 


The Hematite Trade. 

The demand for hematite pig iron is now on a compara- 
tively large scale. Makers are understood to have considerable 
stocks in hand, but it is thought that eventually these will be 
required as well as the output now taking place. Large arrivals 
of ore are reaching the Clyde weekly. he price of ore has 
been firmer, and freights are now on the basis of “4s. 6d. per 
ton Bilbao to Glasgow. ‘here has again been some demand in 
our market for Cumberland hematite warrants, which have been 
purchased from 61s. 44d. to 62s. 3d. for delivery in three months, 
and at 60s. 104d. to 61s. 44d. one month, and 61s. 3d. for 
delivery in seventeen days. Scotch hematite has been quoted up 
to 62s., but business is reported to have been done at 61s. to 
6ls. 6d. per ton, the last figure being now quoted for delivery 
at the West of Scotland steel works, 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week were light, amounting to 5744 tons, compared with 6832 in 
the corresponding week of 1908. There was a comparatively 
heavy shipment of 1300 tons to Canada; to India, 252; Australia, 
195 ; France, 45; Italy, 150; Germany 255; Holland, 155; China 
and Japan, 110; other countries, 572; the coastwise shipments 
heing 2710 tons. The arrivals at Grangemouth of pig iron from 
Cleveland and district were 9784 tons, being 1115 tons more than 
in the corresponding week of last year. 


Finished Iron and Steel. 

There is now more regular and fuller employment at the 
malleable iron and steel works; but the makers are still in a 
position to give satisfactory delivery, their machinery being only 
in a few instances fully in use. While work has been coming to 
hand, there has been a disposition to accommodate buyers in the 
matter of price as much as possible. The steel makers have again 
had their quotations under review, and while theupward movement 
of raw iron would justify a further advance in prices, they decided 
in the meantime to accept prompt specifications at former figures. 
Steel angles are quoted £5 10s., ship plates £5 17s, 6d., and 
boiler plates £6 17s. 6d., all less the usual 5 per cent. discount for 
cash in one month, Clyde district delivery. It is not considered 
likely that these prices will be adhered to very long. Indeed, in 
certain circumstances, a little more money is being quoted. 


The Coal Trade. 

The coal market has a rather dull feeling on account of 
the heavy supplies. Shipments from the Clyde have been good, 
but they have fallen away considerably at some East Coast ports. 
House coal and coal for manufacturing purposes are in rather 
fuller demand, but prices are scarcely maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
State of the Coal Trade. 

THIS can be briefly described as unsatisfactory. A 
circuler issued by the coalowners on Monday has caused a good 
deal of comment in trade circles. It has lcng been understood 
that the Eight Hours Act was neither approved of by master nor 
by man, and a conflict was most likely. The old authorities have 
for some time openly expressed their belief that as the term of the 
Conciliation Board expires in March, the constant reiteration of 
the men that a strike was likely at that time suggested that 
the relations between capital and labour were much strained, 
and, unfortunately, the representatives of the men did not 
appear to be inclined to pacific measures. As one of the coal- 
owners argued, power more than pacification would seem 
to be their object. On Monday matters seemed to be ap- 
proaching a crisis by the issue of the following circular by the 
coalowners :—‘‘ The Association yesterday at the general meeting 
fully considered the position which has arisen through the attitude 
taken by the men in obstructing the introduction of afternoon 
shifts at the collieries, except on payment of six turns for five 
afternoon shifts worked, the Association having already passed a 
resolution that no fresh payment shall be made. It was felt that 
the position calls for immediate action on behalf of the associated 
owners by the adoption of one or two alternatives, viz , the giving 
of notice on October Ist to all the workmen at the associated 
collieries, to terminate their contracts on October 31st, or the 
giving of such notices to the workmen at all collieries, where 
the owners desire to introduce afternoon shifts, and can only 
attain that object by the payment of six turns for five referred to, 
Notice will be sent to you in due course of a meeting of the 
Association to consider these alternative suggestions. The meetin; 
will probably be held on either the 18th or 20th inst. I may ad 
that at yesterday’s meeting the opinion was expressed that the 
former alternative should be adopted, but I give you this early 
intimation in order that you ,may cunsider the question prior to 
the proposed meeting referred to, when a decision will be arrived 
at. So that the Association may be placed in a position to calculate 
what would be the effect of the adoption of the second of the 
ee alternatives—if that be decided upon—will you kindly 
et me know whether your company would desire to give notice to 
the workmen at your collieries on the Ist of October to 
terminate their contract=, with a view to endeavouring to 
secure the afternoon shift.—Signed, W. G. Dalziel, Secretary.” 
The issue of the circular is regarded as forerunning a crisis and 
perhaps the adoption of the 20th Rule, by which a partial or a 
general lock-out would be made. Little surprise has  ex- 
pressed in the trading world of Cardiff at the resolute attitude of 
coalownerr, but some regret that the men’s leaders, who have 
long aimed at power instead of pacification, do not seek to bring 
about a peaceful understanding instead of ‘‘ inflaming the passions 
of the men.” In the meanwhile, the effect on trade is anything 
but satisfactory, and the ibilities of a rupture, and possibly 
strike, had its effect on the market. Long contracts were not 
easily adjusted at present figures. The market was steady and 
prices well sustained. 








Latest Quotations, Cardiff. 


Best large steam, 17s. 6d. to 18s.; best seconds, 16s, to 
16s. 9d.; ordinary seconds, 15s. to lis. 6d.; best drys, 16s. 6d, 
to 17s.; ordinary drys, 14s. to 14s, 3d.; best washed nuts, 14s, to 
15s.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. to 13s, 3d.; 
seconds, Ils. to 12s.; “7 best small steam, 8s. 6d to 9s.; best, 
ordinaries, 6s. 9d. to 7s. 9d.; inferior sorts, 6s. 3d. to 6s. 6d.; ver) 
best Monmouthshire black vein, 15s. 6d. to 15s. 9d.; ordinary 
Western Valleys, 14s, 9d. to 15s. 3d.; best Eastern Valleys, 13s, 3:/, 
to 13s, 9d.; seconds, 12s. 9d. to 13s, Bituminous coal: Very best 
househo'ds, 16s. 6d. to 17s. 6d.; best ordinaries, 14s. 6d. to 15s, 6d. - 
No. 3 Rhondda, large, 17s. 3d. to 17s. 9d.; brush, 13s, 6d, tv 
13s. 9d.; smalls, 10s. 6d. to 11s.; No. 2 Rhondda, lls. 3d. to 
lls. 9d.; through, 9s, 6d. to 9s. 9d.; smalls, 7s. 9d. to 8s. 3d, 
Patent fuel, 15s. to 15s, 6d. Coke: Special foundry,. 24s, 6d. 
to 28s.; foundry, 19s. to 22s.; furnace, Ths. 6d. to 183. Pitwood 
19s, to 19s, 6d. 


Newport Coal Prices. 

Slightly more vigour is shown, but no advance in prices, 
Latest :—Best Newport black vein, 15s. 3d. to 15s. 6d.; Western 
Valleys, 142, $d. to 15s,; Eastern Valleys, 13s. 3d. to 18s, 6d.; 
other sorts, 12s. 6d. to 12s, 9d.; best smails, 7s. 3d. to 7s. 9d.; 
seconds, 6s. $d. to 7s.; other sorts, 6s, 3d, to 6s. 6d. Bituminous 
coal :—Best house coal, 15s. to 15s, 3d.; seconds, 14s. to 14s. 3d.; 
patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. 6d. to 19s.; 
furnace, 17s. to 17s. 6d. Pitwood, 19s. to 19s. 6d. 


Swansea Coal Trade. 


Coal for Italy is having a fair run, but there is not much 
animation in business, Lower prices prevail with some descriptions 
Latest :—Best anthracite, 24s, to 25s. net ; seconds, malting large, 
21s. 6d. to 22s, 6d. net ; big vein, 18s, 6d. to 20s, 6d. net ; red vein, 
12s. to 12s, 6d., less 24 ; machine-made cobbles, 23s. to 24s. net ; 
Paris nuts, 25s. to 25s, 6d. net; French nuts, 25s, to 26s. net ; 
German nuts, 25s. to 26s. net; beans, 17s. 6d. to 18s. net; 
machine-made large peas, 11s, 6d. to 12s, 6d. net; fine peas, 10s. 
to lls. net ; rubbly culm, 5s. to 5s, 6d., less 24; duff, 3s. to 3s. 3d. 
net. Steam coal, best, 17s. to 17s, 6d.; seconds, 14s. to lbs.; 
bunkers, 9s. 6d. to 10s, 6d.; small, 8s. to 10s.; No. 3 Rhondda, 
18s, to 18s, 9d.; small, 10s. to 10s, 6d.; patent fuel, 13s. 6d. to 
14s., all less 24. 


Port Said and Wales. 

The important part played by this port in the export of 
coal from Wales is shown by late returns which yield the fact that 
fully one-third of the coal sent to Port Said in 1908 was Welsh 
¢eoal. This is principally used in coaling. 


Large Contracts of Coal for 1909. 


Among the contracts now being placed or to be arranged 
shortly are those of the Bslgian State Railways. The authorities 
are inviting tenders for the supply of 120 lots of 5000 tons each of 
smal! steam, 5000 tons each of patent fuel, nine lots of 2500 tons 
of nut coal, three lots of 3500 tons of forge coal, and 500 tons of 
patent fuel. Delivery to begin in November, and extend into next 
year. Among important contracts to be decided are the Egyptian 
State Railways, the Madras, Saragossa, and Alicante Railway, and 
the White Star Line. 


Iron and Steel. 

The operations at Dowlais have for some time been 
regarded as a safe index to the trade in Wales, and when idle mills 
and furnaces are to be seen there the conclusion that trade is dul! 
in Wales generally is accepted as correct. For some time these 
indications have prevailed, but last week there were signs of im- 
provement, and on Sunday night lighting up began, and a tolerably 
good week was occupied with heavy and light steel rails, Fish- 
plates, angle iron, and tin bars were also in evidence, and full time 
was the rule, much to the satisfaction of the men. Pig iron from 
Middlesbrough has been a feature in the imports, and one stee| 
cargo from Bruges. That there isan upward movement in iron 
and steel is shown by an improvement in the coke trade, and one 
or two consignments have been made of late to foreign destinations. 
At the metal market the prospects of trade were regarded as more 
hopeful. Metals generally, and especially iron and steel, look 
strong, and an altogether higher basis of prices is quite possible 
next year. Latest prices:—Pig iron: Hematite mixed numbers, 
per ton, 61s. 44d. cash and month ; Middlesbrough, 51s. 3d. cash, 
51s. 6d. one month; Svotch, 57s, 3d. cash and month; Welsh 
hematite, 63s. 6d. to 64s.; East Coast hematite, 63s. 6d. to 64s. ; 
Siemens steel bars, £4 10s. per ton c.i.f.; Bessemer, same. Iron 
ore: Best Rubio, 15s. to 15s, 6d.; second class, 14s, to 14s. 6d. 
Cardiff or Newport as regards iron ore. Other quotations :— 
Copper, £59 cash, £59 17s. 6d. three months; lead, £13 5s.; 
spelter, £22 12s, 6d. per ton ; silver, 23} 3d. per oz. 


Tin-plate. 

The buoyancy of trade continues in all quarters, and both 
in operations at the mills and in shipment strenuous work is 
perceptible. Last week the quantity of tin-plates received from 
the mills totalled 96,609 boxes ; 106,771 boxes were despatched, 
and in dock warehouses and vans 180 boxes remain in stock. Good 
loadings are going on this week at Swansea. Latest prices at 
Metal Exchange :—Ordinary Bessemers, 12s. 144. to 12s. 3d.; 
Siemens the same; ternes 28 by 20, 112 sheets, Siemens, 21s. 6d.; 
C.A. roofing sheets, £8 7s. 6d. to £8 103; big sheets for galvanis- 
ing, £8 10s. per ton; finished black plates, £9 103. per ton ; 
galvanised sheets 24 g., £10 5s. to £11 nominal per ton ; block tin 
per ton, £136 12s, 6d. cash ; £138 month. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE have been notified that Mr. John W. Bainbridge has been 
appointed agent for London and district for Messrs. Wm. Arnott 
and Co,, Coatbridge, N.B., manufacturers of Lancashire and 
Cornish boilers. 

WE are advised that the governors of Faraday House have 
appointed Dr. Alexander Russell, M.A. (Cantab), D.Sc. (Glasgow), 
M.1.E E., Principal of that Institution, in succession to Mr. Hugh 
Erat Harrison, deceased. 

WE have been advised that Messrs. Alfred Herbert, Limited, 
Coventry, are opening an office in Berlin, where they will deal 
with inquiries received from Germany and Austria Hungary, for 
their machine tools. 

WE are informed that Me. J. Bruhn, D.Sc., who was elected 
director of Det norske Veritas at an extraordinary meeting of the 
committee of that Instituticn in June of this year, entered upon 
the duties of that office on Ist September, 1909. Mr. J. Bruhn’s 
address will in future be: Det norske Veritas, Christiania. 


WE are advised by Messrs. J. and E. Wright, Universe Works, 
Birmingham, that they have appointed their Mr. C, Bright to act 
as joint representative in South Wales with Mr. David ‘Thomas, 
who has for the past twenty years represented the firm in that 
district. They also inform us that they are opening branch offices 
at Royal Chambers, Park-place, Cardiff. 











Tue Board of Trade have recently confirmed the 
Halesowen Light Railways (Transfer, &c.) Order, 1909, transferring 
to acompany the powers conferred upon the Rural Council of 
Halesowen by the Halesowen Light Railway Order, 1901, and by 
the Halesowen Light Railways (Extensions) Order, 1902,and amend: 
ing those Orders, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &o. 
(From our own Correspondent.) 


Moderate Trade in Rheinland-Westphalia. 


THouGH the condition of the iron market is quiet, and 
very little forward business is done, some establishments can boast 
of being well occupied, with fair tas serge for future employment. 
On the whole, activity has been regular at the mills and factories, 
demand being better than prices, which have even become a 
shade easier in a few Lranches. Bars are quoted M. 95, in some 
instances M. 97 50 to M. 100 has been quoted, but roducers 
cannot realise more. Generally, accounts are just a little more 
favourable as regards the tone of the market, and the slight 
improvement that was felt in the export trade has not been with- 
out influence on prices for foreign sales, The Gas and Water Pipe 
(Convention has raised the quotations 1 per cent. from August 
24th. Quotations for wire will remain unchanged during the 
fourth quarter, being M 127.50 p.t. for drawn wire; M. 142 to 
M. 145 pt. for wire nail rods, and M. 157.50 to M. 160 p.t. for 
wire nails, There are symptoms of improvement in the wire trade. 
Representatives of the Saar, Luxemburg and Lorraine ironworks 
at a recent meeting resolved to raise bars that have hitherto been 
quoted M. 92 p.t. to M. 95 p.t. free Neunkirchen. 


Fair Accounts from Silesia. : 

A pretty good business was reported to be done in raw 
and finished iron during this week and the last. Bar makers show 
much firmness in their prices and reserve as regards accepting 
fresh orders, a slight rise in quotations being contemplated for the 
first quarter in 1910. 


List Rates. 

The following are the current list quotations per ton at 
works :— Raw spathose iron ore, M. 10.90 ; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 per ton at mines ; spiegeleisen, 10 
to 12 per cent. grade, M. 60 to 63; white forge pig, M. 55 to 58 ; 
iron for steel making, M. 54 to 56 ; German Bessemer, M. 56 to 58; 
basic, free place of consumption, M. 48 to 50; Luxemburg forge 
pig, free Luxemburg, M. 43 to 45; Luxemburg foundry pig No. 3, 
M. 45 to 47; German foundry pig No. 1, M. 54 to56; No. 3, M. 53 
to 55 ; German hematite, M. 55 to 57 ; good merchant bars, M. 95 
to 100; the same in iron, M. 122.50 to 125; hoops, M. 120 to 
122.50; common plates in basic, M. 103 to 110; boiler plates, 
M. 115 to 120; sheets, M. 118 to 125; steel wire, M. 127.50. 


Coal and Coke in Germany. 


For engine coal only a limited demand is experienced in 
the Rhenish-Westphalian district, while house coal meets with 
very good cal. English, Belgian, and French competition has 
increased rather than otherwise, influencing prices most unfavour- 
ably, and there is little hope for improvement in the immediate 
future. A satisfactory business was done on the Silesian cecal 
market, deliveries on local account being extensive ; in coke, too, 
a fair trade is done, 


Austria-Hungary. 


Of the iron and steel trade in Austria-Hungary little can 
be told, except that prices have remained pretty firm, while sales, 
generally, continue regular, but small. The locomotive shops 
report themselves well supplied with Government orders up to the 
end of present year, some having secured work also for the early 
part of 1910. Nevertheless, they have already been trying to 
obtain further orders, and there is talk of 80 to 100 locomotives 
that are to be given out before long. Exports in locomotives have 
heen very limited, quotations for foreign sales being most unsatis- 
factory, on account of the very keen Belgian competition. The 
tone of the coal market in Austria-Hungary is fairly strong ; coke 
— more animation than before, large contracts having been 
placed. 


Firmness Increasing in Belgium, 


The improvement that began to be felt a few weeks ago 
has continued in the principal trades, orders coming to hand 
pretty freely. Rates show more firmness than previously, because 
confidence increases slowly. In iron and steel articles employ- 
ment must be termed satisfactory, and the monthly accounts given 
by the principal ironworks are more favourable than in last month. 
Girders continue to meet with good request for inland consump- 
tion ; export remains very limited. The reverse is the case with 
rails, foreign demand increasing. Merchant bars remain firm at 
£4 9s. to £4 11s., both for iron and steel bars. The above is 
quoted for foreign sales, while for inland orders 120f. and 137.50f. 
p.t. are quoted for iron bars, and 117. 50f. to 180f. p.t. for bars in 
basic, The coal market is steady, though the business transacted 
in house coal is less active than was anticipated ; also for indus- 
trial purposes comparatively little is bought, and the briquette 
trade leaves very much to be desired. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 31st. 


THE legitimate demands for steel rails, which run close to three 
hundred thousand tons per month, including requirements for new 
enterprises, have fallen far below this average for the past twenty- 
two months. Within a few months the demands have increased, 
but they are still far below the average. Only two plants are 
working to capacity, and their orders cover a few months. Among 
recent orders are one from the Southern Pacific for 40,000 tons, of 
which 28,000 tons are to be made by the United States Steel 
Corporation and 12,0C0 tons by the Pennsylvania Steel Company. 
Rail makers think they have reason to believe that the general 
buying season wi'l soon set in. The remarkable enlargement of 
capacity during the past year and the assurance of a fixed price 
relieves railroad people of all anxiety as to getting rails about 
when they want them. Hence there is no such anticipation of 
orders as was necessary during most of 1907 and previous years. 
"he tariff agitation has temporarily subsided, to the relief of every 
manufacturing interest. The coming agitation is the establish- 
ment of a monetary or currency system which will ensure steadiness 
and avert the possibilities of a recurrence of such a panic as overtook 
the country in 1907, and which is now attributed to defects in our 
financialsystem. The most progressive railway system is that known 
as the Harriman system, covering 65,000 miles of road. Harriman, 
who has only recently returned from Europe, is unable to take the 
helm, and the Stock markets are disturbed over all manner of 
1eports affecting the management of his roads. Under his general 
direction much building is under way and projected. The condi- 
tion of traffic is fairly revealed in the fact that on May Ist last 
year there were in round numbers 500 000 idle box cars on Ameri- 
can railroads. On August 18th the estimate was 159,424 cars. 
There are some 40,000 cars now standing for crop moving purposes 
in the north-west, and thousands are being hurried west. Copper 
shipments abroad for the first twenty-six days of August amounted 
to 19,500 tons ; for the first twenty-two days of July, 22,600 tons. 
At present the home demand is moderate. Copper developments 
are In active progress at various points. Deposits of alleged enor- 
mous extent are to be reached by the construction of a railroad 
along Copper River. Electrical companies are large consumers of 
copper, but at present are supplied, 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
When the abridgment is not illustrated the Specification is without 





drawings. 
Cones of S; tions may be obtained at the Patent-o, Sale Branch, 
25, th soraaretieh J Chancery-lane, London, W.C., at 8d. each. 





The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the poor pe mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 





STEAM ENGINES. 


16,739. August 8th, 1908.—IMPROVEMENTS IN INDIA-RUBBER 
PACKINGS FOR THE TUBES OF SURFACE CONDENSERS AND 
SIMILAR TUBULAR APPARATUS, Otto Dresen, of 25, Schiitzen- 
gasse, Reichenberg, Bohemia, Austria. 

Aisa portion of a tube-plate of a tubular apparatus, for instance, 
of a surface condenser. This tube-plate is perfectly flat, that is to 
say, it has no annular ———s cast in one piece with the plate 
or tube pieces riveted therein. But there are annular projections 
B! formed out of a sheet-metal plate B arranged in front, or at 
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the outside of the plate A. The tubes C project beyond the 
projections B! and pieces |) of india-rubber hose fit over the 
ends C! of the tubes C, as well as over the projections B', just as 
they did in the old form previously mentioned. Thus it will be 
seen that single or separate packings, i.¢., pieces of india-rubber 
hose, are used in connection with a flat or plane tube-plate such as 
A, the distinction between this invention and that method in 
which united packings formed by a perforated plate, through 
which the tube ends pass and used in connection with a flat tube 
or plate, being obvious.— A ugust 18¢h, 1909. 


11,186. May 11th, 1909.—IMPROVEMENTS IN OR RELATING TO Stor 
VALVES, Thomas Joseph Noakes, of Thomas Noakes and Son, 
Limited, of 4 and 5, Osborne-place, Brick-lane, E. 

C represents the valve. D is the seating, which is provided with 

a flange or collar D! and is a tight fit in the socket portion A! of 

the valve body, the joints preferably being faced and touched 

with an appropriate paint to make a steam-tight joint. D? is a 

metal washer and EF is a ring nut screwing on to the lower end D* 

of the valve seating. The nut E is provided with lugs or prefer- 
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ably with an annular extension E! having recesses in it by which 
with an appropriate tool the nut E can be screwed up so as to 
draw the flange D! of the seating firmly down upon the portion A! 
of the valve body. The valve C has wings or vanes C'! fitting 
within the seating D, and each vane C! is recessed as at C? at its 
upper end under the valve head, it being found that with this 
arrangement less scoring action of the steam upon the valve faces 
is obtained, and a modified swirling motion may be imparted to the 
steam. To give easy access to the valve and especially to the nut 
E, the valve body is provided at its lower part with a detachable 
cover F preferably circular and concentric with the axis of the 
valveand spindle. By the removal of this cover and the top cover, 
aa be got at and the valve seating removed.—August 
18th, 1909. 


STEAM GENERATORS. 


24,955. November 20th, 1908.—AN IMPROVED WATER-CIRCULA- 
TING APPARATUS FOR STEAM BOoILerRs, Charles Edington, of 

61, Rowallan-gardens, Broomhill, Partick, Glasgow. 
According to this invention there is arranged a saddle or other 
shaped chamber or chambers—or a pipe or pipes or the like or a 





combination of a pipe or pipes and a chamber—which is or are 





provided with one or more depending open-ended pipes extending 
down into the cold water space of the boiler. Arranged in the 
smoke-box of the boiler is a second chamber (or chambers) or a pipe 
or series of pipes or a combination of chambers and pipes which 
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are connected, on the one hand, by one or more i_o to the saddle 
chamber or chambers, and, on the other hand, by one or more 
pipes with the steam or hot water space of the boiler. There are 
four other drawings.—A ugust 18th, 1909. 


DYNAMOS AND MOTORS. 


16,997. August 12th, 1908.—IMPROVEMENTS IN AND RELATING TO 
THE CONTROL OF DYNAMO-ELECTRIC MACHINES, the British 
Thomson-Houston Company, Limited, of 83, Cannon-street, 
London, E.C., and Frederick William Carter, of 223, Clifton- 
road, Rugby. : : : 
This invention relates to the controi of dynamo-electric machines, 
and more particularly to compound wound traction motors, 
adapted to run as generators while the vehicle is coasting or 
reducing its speed so as to return energy to the line. The object 
is to so arrange the controlling mechanism that when an overload 
occurs the motor will be provided with a full series field so as to 
bring down the speed, and also that the shunt field will be 
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opposed by a full series field when the motor begins to act 
as a dynamo and generate current. During normal operation 
the position of the relays and contactor is as illustrated in 
the upper engraving. The contactor operated by the coil 
C is closed, thus establishing a shunt circuit about 
the series field F of the motor through the diverter D. J’, how- 
ever, an overload occurs in the circuit the overload reley B will 
operate and cause the bridging contact e to break the circuit of 
the coil of contactor C as illustrated in the bottom eagraving. 
The contactor therefore opens and breaks the short circuit about 
the series field, at the same time bridging the contacts g and short- 
circuiting the coil f. The direction of the current through the coils 
is; indicated by the arrows. When the motor is acting as a 
generator the direction of current through the coil c is reversed, 
and this coil assists coil a and causes the relay to operate, 
thereby breaking the circuit through the coil of contactor C and 
short-circuiting the coil f. There are three illustrations.—.1 «gust 
28th, 1909. 


14,897. July 14th, 1908.—ImproveD METHOD OF AND APPARATUS 
FOR COMPOUNDING ALTERNATING-CURRENT GENERATORS, J), 
Max Breslauer, of 40, Uhlandstrasse, Berlin. 

The exciter H, D, consists of a part H built and wound after 
the manner of an asynchronous motor, and of a continuous current 
machine D; and these are mechanically coupled together, the 
armature of the latter being also electrically connected to the 
rotor of the former at suitably situated points. The stator of the 
asynchronous part is built in two parts ; the one, X, being excited 
through {windings A by the current, and the other, Y, through 
windings B, excited by the voltage of the main generator F. A 
voltage will be produced in the windings C of the rotor of the 
asynchronous part proportional to the geometrical sum of the two 
fields produced respectively by the current and by the voltage. 
The field produced by the current or that produced by the voltage 
may be arranged to predominate as may be desired according to 
the armature reaction of the main generator. Instead of the 
actual current and vo!tage, portion: of them, which must be nearly 





proportional and cophasal, can te employed. The rotor of the 
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asynchronous part of the cascade converter may preferably con- 
sist also of two parcels of laminations ¢ and c! corresponding with 
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those of the stator, which parcels can be wound preferably with 
one winding C going through both parcels, —4 wgust 18th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


20,118. September 25th, 1908.—IMPROVED MEANS FOR PROPELLING 
MECHANICALLY-OPERATED VEHICLES ON- SLIPPERY RoabDs, 
James Golby Barford and John Edward Sharman Perkins, 
both of Queen-street Ironworks, Peterborough. 

The object of this invention is to provide means for propelling 
mechanically-operated vehicles in situations where, owing to the 
slippery condition of the road, the coefficient of friction between 
the wheels and the surface of the road is not.sufficiently high to 
enable them to.be propelled in the ordinary manner. The vehicle 
is ordinarily propelled by the revolution of the main wheels, but 
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on the main axle excentrics are fitted. These excentrics have 
excentric straps, to the lower side of which rods are attached 
reaching to the ground. The free end of these rods have feet 
formed on them to provide suitable points of contact with the 
ground. In case of the wheels revolving without propelling the 
vehicle, these feet are forced into the ground by the action of the 
excentrics until they find a fixed point of support, when the 
excentrics continuing their action, drive the vehicle forward or 
backward as the case may be. The length of these rods is either 
fixed or adjustable by means of cotters or screws. When not in 
use the feet are suspended by chains attached to the frame of the 
vehicle, and are thus held clear of the ground.— A ugust 18th, 1909. 


TRAMWAYS AND RAILWAYS. 


20,575. September 30 h, 1908.—IMPROVEMENTS IN TROLLEY POLES 
FOR TRAMS AND LIKE ELECTRICALLY-DRIVEN VEHICLES, Solon 
Bryan, of 3570 L Street, San Diego, California, United States 
of America. 

A stock A is provided with a shank B adapted to be attached to 
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the trolley pole by means of a socket and set-screw or similar 
dev ce. The stock is bifurcated to form two parallel arms C, below 
whizh is an aperture D which formsakridge E. A hook F is fitted 





in the bridge, between the arms, and js adjustably retained in 





hand wheel K adjusts the axis of the grinding wheel shaft bb, 


place by nuts within the aperture Db, The hook F engages one ' relatively to the axis of the work held between the centres, and 


end of two coiled springs G which are linked together end to end, 
the remaining end H being engaged by a hook K which is mounted 
transversely between the ends of the parallel arms on a pivot. 
This hook projects beyond the arms, in alignment therewith, and 
has ashank M for attachment to the socket N of the trolley-wheel 
fitting, or a continuation of the pole when the device is applied 
intermediate to the ends of the pole as before mentioned. By the 
employment of two springs linked together, resiliency is increased 
and, consequently, strong springs can be used. The hook K is 
kept in alignment with the attachment by the tension of the 
springs, but can rock upon its pivot when the strain is applied 
sidewise to the pole. The tension of the springs can be regulated 
by means of the nuts on the lower hook.— August 18, 1909. 


SHIPS AND BOATS. 


9218. April 19th, 1909.—IMpPROVEMENTS IN SHIPs’ TOWING AND 
PROPELLING SysTeMs, Richard Koss, of 28, Steinfurter Strasse, 
Miinster ( Westphalia), Germany. 

This invention relates to a ship’s towing and propelling system 
of that class in which ships are guided and propelled by means 
of rolling apparatus frictionally engaging bars or rails. Modi- 
fications of the method of carrying this invention into effect are 
illustrated in the accompanying engravings, in all of which movable 
anchoring means, such as ropes, chains, rods and the like, are 
adapted for fastening the guiding means, whilst affording same 
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the required fresdom of motion. The towing devices which are 
secured to floating vessels are composed of rolling apparatus, 
which traverse the guiding means with artificial adhesion. In the 
different forms of construction shown A are driven rollers con- 
stituting the rolling apparatus connected to the floating vessel and 
which draw the metal guiding means B in between them by 
pressure, such guiding means being connected to the bed of the 
water way by flexible connections, such as ropes or chains C, or by 
a rod with eye connection C! as in the bottom left-hand engraving, 
and which affords the required freedom of motion of such guiding 
means in relation to the bed.—A wgust 18¢h, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


1555. January 21st, 1909.—IMPROVEMENTS IN ROLLING MILIs, 
Edouard Mathey Fils. of Neuville, Switzerland. 

The two working rolls X Y are actuated by means of a pulley A 
— with the pinion B, which meshes with a large spur wheel C 

riving the rolls at the same speed and in opposite directions 
through gear enclosed in a casing between the two pedestals. The 
journals of the rolls are mounted in vertical slots E in the frame of 
the machine. The roll Y rests on two auxiliary rolls (+, the 
journals of which rotate in two bronze bearings fixed in the frame 
of the machine. The roll Y is supported against two other 








auxiliary rolls H, held in position by two bearings K and K', which 
can be moved at right angles to the geometrical axis of the auxiliary 
rolls. The bearings K are made of bronze, and each carries a 
tempered forge st2el plate R which bears against the lower end of 
a screw-threaded spindle M. The other end of this spindle carries 
a gear wheel o that engages with a bevel wheel J. On operating 
the wheel J, by means of the horizontal lever N, the two wheels o 
are rotated simultaneously, so that the two bearings are always 
moved in a position that is symmetrical to the vertical plane 
passing through the geometrical axes of the two working rolls. 
Guides P prevent the bearings K and K! from moving laterally. 
T is a guide for the work.— August 18th, 1909. 


19,407. September 15th, 1908.—IMpROVEMENTS IN GRINDING 
Macuines, Subo Nikoloff, of 1025, Southbridge-street, Worcester, 
Massachusetls, United States of America. 

The object of this invention is to provide improved means for 
the adjustment of the grinding wheel. Attached to the upper 
end of the sleeve G is a worm gear wheel H engaged by a worm J, 
provided with a hand wheel K, by which the sleeve G is rotated to 
rotate the grinding wheel shaft D in a horizontal plane about the 
axis of the sleeve. The bearing M is cut apart and clamped upon 
the sleeve G by a screw L to hold the sleeve in its adjusted 
position. The bearing is supported on the end of a curved over- 
hanging extension N of a spindle O, which is capable of a sliding 
movement in a hollow post by means of a screw P working in a 
nut R and rotated by mitre gears, shaft and hand wheel U. The 
spindle O is held from rotation by a key V. A sleeve X attached 
to the spindle O extends downwardly over the hollow post to pre- 
vent the admission to the bearing surface of the spindle O of dirt 
or grit which may be produced by the adjacent grinding wheels. 
A plate Y covers the top of the bearing and the worm gear, and 
has an opening to admit a driving belt S connecting a driving 
shaft, A rotating movement of the sleeve G by means of the 
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the twist imparted to the driving belt by any ordinary adjustment 
is slight, as the axis of the sleeve G passes through the centre of 
the driven pulley.— August 18th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


929,433. Stream HAMMER, 7. E. Holmes, Sheffield, England, 
assignor to Davy Brothers, Limited, Sheffield, England, un 
Incorporated Company.—Filed June 24th, 1908, 

* This is a combination patent for improvement in details, |t 
refers to hammers of the self-acting and manually controlled ty pe 
with a so-called handling lever pivoted to the top. A floating 
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lever is pivoted at an intermediate point of its length to the slide 
valve spindle, a guide sleeve for the driving lever is fulerumed at 
a stationary point, and connecting-rods couple the opposite ends 
of the floating lever to the guide sleeve and handling lever 
respectively, the fulcrum of the guide sleeve can be made at will 
to coincide axially with the pivot connection between this sleeve 
and the connecting-rod whereby it is coupled to the floating lever. 
There are four long claims. 
931,130. COMMUTATOR FOR DYNAMO-ELECTRIC MACHINES, J, (. 
Lamme, Pittsburg, Pa.—Filed Uctober 7th, 1908. 

This patent is for a comrautator comprising a bushing or cylinder, 
a plurality of notched bars or segments disposed on the surface 
thereof in radial planes to form annular projections and means for 
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establishing ventilating passages longitudinally adjacent to the 

surface of the bushing and radially between the annular projec- 

tions, There are five claims. 

931,173. CoupLine, J. G. Zimmerman, Milwaukee, Wis.—Filed 
June 25th, 1906. 

This patent relates to a hose coupling, comprising a resilient 
sheet metal spreader having a cylindrical centre portion with a 
bore larger than that of the hose to be coupled, and having conical 
ends integral therewith and forming abutments for the hose ends, 
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and a plurality of pressed sheet metal caps each having a resilient 
conical portion for holding a hose end against one of the abut- 
ments, the caps having cylindrical portions with shallow helical 
swages of rounded outline pressed therein which interlock to hold 
said caps in position. There are two claims. 
931,296. Pipe Courtine, W. H. Hammond, Pittsburg, Pa.— Filed 
July 2Ath, 1908, 
According to this patent a pipe coupler is employed, comprising 





a ring portion for the reception of the pipe ends, follower rings 
coacting with the ring portion, and separately formed tangible 
lugs welded to the inner periphery of said ring portion. There 
are three claims, 
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Fig. 1i—THE RAILWAYS AND WATERWAYS OF FINLAND; 


everywhere and in every direction by great rivers and enor- 
mous expanses of lake. These lakes, rivers, and artificial 
waterways are seen on the map published with the previous 
article upon the Finnish railways, and here reproduced. 
The lakes are ramified in the most tortuous and intricate 
fashion, each system of interconnected lakes being often 
several hundreds of miles in length. Examination of 


tortuous, and in order not to be dangerous require to be 
staked out all along the routes, the rocky irregularity 
under water level being as great as that above it. 
These course-stakes are swept away every year, the 
ice forming over the whole lake surfaces to thicknesses 
of from 6ft to 10ft., so that the courses have to be marked 
out afresh every “spring,” which, in Finland, means the 


tion of up-stream towing roads and the clearing of the 
more dangerous parts of the river channels, and (2) by 
the building of intercommunication canals. 

In the extreme north there are many very large rivers, 
such as the Ivalo, running to the Arctic Ocean; the 
Luiro and the Ounas, which join the great Kemi, running 
into the northernmost shore of the Gulf of Bothnia; but 
the first of much industrial importance is the Uleo, or 
Oulin, which, with its series of big lakes, runs a length of 
300 kiloms. and drains a basin 200 kiloms. broad. Great 
quantities of timber and of grain come from and past the 
important town of Kajana and down these rapids to 


| Uleaborg at the river mouth. The improvements on this 


channel, commenced as long ago as 1824, result in the pas- 
sage of 1600 barges per year. This suecess is achieved at 
some expense to the State, because the tolls exacted yield 
only 1580f., while the costs are 7000f. Noone can doubt 
the good policy of encouraging the traffic at the expense 
of £200 or £300. 

The middle and south part of Finland is divided into 
three great water basins. The furthest west is that drained 
by the river Kumo, entering the sea at Bjirneborg. The 
gathering ground has an area of 34,000 square kilometres. 
Its upper part is formed by a northern branch containing 
the lake Niisi, which is over 100 kiloms. long, and by a 
southern branch, over most of which stretches the very 
complicated ramifications of Lake Vanajavesi. The 
confluence of these two has created the city of Tammerfors, 
the busiest centre of the existing spinning and weaving 
trades and one of the most important centres of the timber 
and paper-making trades. The manufacturing industries 
of Finland had their origin at Tammerfors, which still 
takes the lead in this respect. It owed its first success 
to the water-power yielded by the river, which, however, 
has long since been surpassed by the needs of the mills, 
most of which are now steam driven. At the southern 
extremity of this Kumo water basin lies the important 
commercial town of Tavastehus. 

To facilitate navigation in this basin the State has con- 
structed no less than eight canals of a total length of 
730 kiloms., their minimum depth being generally 1.8 m. 


|The amount of traffic may be gauged by the fact that 


through three of these canals over 4400 ships and barges 
pass annually. Here again the tolls levied fall short of 
the working expenses. 

The rapids at Tammerfors have a fall of 18 m., and the 
volumetric flow of the river varies from an average of 
63 cubic metres at low water to an average of 164 cubic 
metres per second in times of flood. The middie basin 
is that of the Kymmene River, which drains the great 
Lake Piijinne, whose ramifications stretch over a district 
measuring 250 kiloms. from north or south, as also the 
Kivijiirvi series of lakes to the south-east, and half a dozen 
large lakes lying between these. The gathering ground 
of this water system is 36,000 square kilometres, a little 
larger than that of the Kumo River. The lake Piijinne 
has itself an area of 1142 square kilometres. The river 
Kymmene has a mean volumetric flow varying between 
180 and 450 cubic metres per second at low water and in 
flood. This range of discharge corresponds to a change 
of level of about 1.7 m. in Lake Piijiinne. The lake lies 
78 m. above sea level, but it is on the middle and lower 
reaches of the river, after it has passed through several 
large lakes, that the falls useful for power generation are 
found. At nine different points power stations have been 
built, used chiefly for wood pulp and spinning mills. The 
more important of these falls are Voikka, with a fall of 
6.6 m. and 9240 horse-power in the water; Kuusankosrki, 
with 9.5 m. fall and 13,300 water horse-power; Mylly- 
koski, with 3.6 m. fall and 5040 water horse-power ; 
Anjala, with 7.8 m. fall and 10,900 water horse-power ; 
and Kelttis, with 5.1 m. fall and 7140 water horse- power. 
The last named is not yet utilised at all, and most of the 
others only partially. A portion of the water at Anjala, 
on the east side, is used for power in mills, but the west 
side, which belongs to the State, is not yet utilised. 
Except at special places, the banks are low-lying, and the 
lands on either side of the lower reaches are regularly 
covered in flood times to the extent of } square kilometre. 
Considerable sums have been expended in building retain- 


























Figs. 2 and 3—VIEWS ON THE SAIMA CANAL 





large scale maps shows that these lakes are thickly strewn | month of May. The rapids on the rivers are, fortunately, ing embankments in the neighbourhood of rapids, but 


all over with innumerable small islands. 
lakes and in the rivers the depth of water 





ra See the “Developmen of the Industries of Finland,” Tux ENGINEER, 
Ptember 2rd, 1909, and “ Finnish Railways and their Electrification,” 


ue Excingsr, Sey tember 10th, 1909. 


intimate local knowledge. 


Both in the | most of them, navigable for cargo barges and floated | these have proved inefficient in preventing floods on the 
varies con- | timber, although the navigation requires much skill and | surrounding lands, and new works with this object are 
The Government has done | projected. 


To improve the water communications 


during last century an immense deal to improve these | throughout the area of this basin five canals have been 
' waterways and facilitate navigation (1) by the construc- | built of a total length of 600 kiloms., the standard low- 
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water depth being 1.8 m. With one exception, these 
are worked at a loss to the State, the exception 


being that connecting the lakes Vesijiirvi and Piiijinne. | 


This canal has a length of only 1.3 kiloms. and a depth 
of 2.1m. Its construction was finished in 1871. 
passes 4300 ships per annum, and the receipts exceed 
working expenses by an average of £750. 

Between four and five million logs of timber are 
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The three systems of great lakes whose waters are all 
finally gathered into Lake Saima and discharged by the 
Wuoksen are too complicated to describe here in detail. 
The westernmost system begins with a network of seven 
lakes north and west of the town Iisalmi. This town is 
only 83kiloms. south of the town Kajana, the water 
system of which discharges westwards at Uleaborg, and 
the watershed of the Saima basin is only 30 kiloms. from 

Kajana. lisalmi is situate 
upon Lake Porovesi, and the 
lakes that drain into this 
from the west reach within 
half-a-dozen miles of Lake 
Pyhiijiirvi, which also drains 
into the Bothnian Gulf. 


From Porovesi the waters run | 
south through Lake Onkivesi, | 
with an area of 140 square | 
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Fig. 4—THE WUOKSEN RIVER 


brought down this Kymmene River per year. It was not 
until 1868 that anyone thought it possible to float the 
timber down over the waterfalls without destroying its 
value, and not until 1873 that such flotation was success- 


fully organised, thanks largely to the enterprise of Consul | 


Ahlqvist, and the timber and general merchants, Hack- 
man and Co. Latterly, in order to prevent floating 
timber from entering the mill-races at Anjala Falls, there 
has been erected a huge fence or barb-grating, 630ft. 
long, and slung from fourteen barges, dipping 3ft. under 
the water surface. In the nineteen years preceding 1907 


the number of logs floated down to the mouth of the | 
river increased from 1} million to 3} millions per year, | 


while another million are used annually by the mills on 
the river itself. 
The great water basin covering the south-east of Fin- 


land drains itself into Lake Saima, from which the sole | 


outfiow to the sea, or rather to the Russian Ladoga, is by 
the river Wuoksen. This is by far the largest of the 
Finnish water basins. It covers an area of 60,200 square 
kilometres, or 24,000 square miles—that is, a square of 
155 miles side. More than one-fifth of this area is covered 
with lakes, the lakes having a combined area of about 
5000 square miles. It is interesting to compare the three 
great basins thus :— 


Percentage Average 
Water basin covered water flow 
area, ry discharged 
lakes, hd river. 
. : Cubic metres 
Sq. kiloms. per second, 
Nasijirvi-Kumo 34,000 13-3 re 300 
Piijinne-Kymmene 36,000 eb 19-3 300 
Saima-Wuoksen ... 60,000 20-8 570 


Another interesting and important comparison relates 
to the proportions between low-water, average, and flood- 
time discharges :— 

Discharge cubic metres per second. 


Mean Annual Mean 
low water. average. flood water. 

Kumo .. 160 300 57! 
Kymmene 180 300 450 
Wuoksen 480 570 660 

Ratios. 
Kumo +53 ~~ 1 1-90 
Kymmene oe 1 1-50 
Wuoksen 84 ae 1 1-15 


These figures are given on the authority of Governor 
Max Alfthan’s interesting Mémoire upon the Kymmene 
River read before the Geographical Society of Finland in 
April, 1908. The similar ratios for the Rhine are given 
by Governor Alfthan as .5, 1, and 4.5, and for the lower 
reaches of the Oder as .35, 1, and 4.7; showing that the 
seasonal variation in Finnish rivers is very Jow in 
comparison with central European rivers. On the 


the mean, 






kilometres, to the 
larger lake Kallavesi, whose 
area is over 1000 square kilo- 
metres. 


lake, 85 kiloms. 


Lake Kallavesi has a water 
level 82 m. above that of the 
sea, and it is 90 kiloms. long. 

The waters of the second, 
or middle, system of lakes 
join the Kallavesi at its 
middle and southern parts. 
The northern branch of this 
system contains four large 
lakes, the uppermost of which 
is the Syviiri, and its southern 
branch sevenstill larger lakes, 
the Suvasvesi being the great- 


est, 50 kiloms. long. The 
Kallavesi with all these 
waters discharges by the 


rapid Konnuskoski and the 
Konnus Canal, Lake Unnuka, 
and the Taipale Canal into 
the still larger Lake Hau- 
kivesi. Here the third system 
joins the two others. Itcom- 
mences in the far north-east 
with the enormous Lake 
Pielsijiirvi, 100 kiloms. long 
and 1100 square kilometres 
in area. At the north end of 
this lake is situated the town 
Nurmes, and the other im- 
portant town Joensuu stands 
at the north end of Lake 
Orivesi, which is the second 
lake of this system. The 
waters pass through three 
other lakes of first-class 
magnitude before pouring 
into Haukivesi. At the south end of this latter is 
situated the famous fortified town Nyslott, called in 
| Finnish Savonlinna. From north-west to south-east 
Haukivesi measures 70 kiloms. in length. Its level is 
81.3 m. above the sea. That of Lake Saima proper 
| averages 75.9 m. above sea level, and the straight line 


Swain Sc 


distance from Nyslott at the northern end of the lake to | 
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Halfway down this | 
south of | 
lisalmi, stands the industri- | 
ally important and beauti- | 
fully situated town Kuopio. | 
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number of islands and long straggling peninsulas, 
make its waterways for ships extremely tortuous. 

A railway 490 kiloms. in length runs from the coast o 

| Kotka up the western boundary of the Saima district t 
| Kajana, passing through St. Michel, Kuopio, and Lisalnj 
| Anotherrailway runs from Viborg, up its eastern boundary, 
| through Antrea, with a branch to Imatra and Wuokge, 
niska, Elisenvaara, whence a branch runs to Nyslott 
| Sortavala, and Joensuu, all important towns, and this line 
| is now being carried further north to Nurmes. 
| This immense series of lakes, penetrating as it does 309 
| miles through the heart of the forest country, is the great 
natural waterway which has been used for centuries fo, 
the timber and agricultural industries. The differences 
of level between the lakes are small, and the whole series 
have been joined together by a large number of short 
canals, twenty-four in all, besides a great many excavated 
channels in the river and lake beds, which enable shipping 
up to 2 m. draught to pass the whole length from north 
| to south. The accounts of two of these canals show 
| large excess of receipts over expenditure; two others 
show varying balances of gain and loss in different years. 
the others are worked at a loss to the State revenue. The 
indirect gain to the general industry of the country is, of 
course, very great. Many of these canals have been cop. 
structed only within the last fifteen years, and in the same 
| period several of the older navigations have been entirely 
reconstructed. The ice melts in the end of April, and 
from the middle of May until the end of November the 
| lake is busy with passenger and goods steamers, barges, 
| and immense timber rafts, which are sometimes over 
| quarter of a mile long. In the winter the thick sheet of 
| ice that covers all the lakes and rivers forms the chief 
| highway over which travels in all directions the whole 
passenger and goods traffic of the district. 

The only river exit from the Lake is the Wuoksen, 
The many torrential rapids on this river make it totally 
unnavigable throughout the upper half of its Jength, and 
make canalisation round the waterfalls almost impossible, 
On this account, and also because the river discharges into 
the Ladoga and not direct to the sea, the Saima Canal 
has been built, stretching from Lauritsala on the Lake, 
4 kiloms. west from Willmanstrand, to Viborg on the coast, 
The first section was opened to traffic in 1852, and in 1856 
the whole length was finished. From Viborg to Riittijirvi 
only short lengths of excavated canal to connect a series of 
lakes are needed, the number of locks required, however, 
being eight. From this point northwards to the large Lake 
Nuijamajiirvi, a distance of 9 kiloms, most of the canal 
is cut through rock. From the north end of this lake to 
Lauritsala, a length of about 22 kiloms., practically the 
whole distance is excavated, and a towing path runs 
alongside all this length. The total length is 59 kiloms., 
of which 36 kiloms. is either excavation or embankment. 
There are locks at thirteen stations, and twenty-eight 
locks in all; three locks at each of five stations, 
and two locks at each of three stations. The standard 
dimensions of the locks are 354 m. long, 7} m. 
wide, and 2} m. deep. The normal width of the 
canal itself is 12 m.; but at places it is 15 m., and ata 
few parts,’where great depths of hard rock had to be 
blasted, only 9m. The depth is generally 2.7 m, and 
the maximum draught of boat allowed to pass is 2} m. 
The maximum speed allowed outside the lakes varies 
from 5} to 74 kiloms. per hour according to draught. No 
greater beam than 7.1 m. is permitted. The passage 

| through the canal, especially in the upper part, is exceed- 
ingly slow. This arises, not from the limit of speed 
imposed to avoid destructive wash, but from the exces- 
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| Willmanstrand at its southern end is 100 kiloms. 
| Although its north-eastern ramifications receive special 

names, this sheet of water measures 130 kiloms. from 
| north-east to south-west and 100 kiloms. from north-west 


| at the ancient town St. Michel to south-east at Wuok- | gets a chance to pass a lock. The gates are opene 


Fig. 5—VARIATIONS IN THE WATER LEVEL OF LAKE 


SAIMA 


sive loss of time at the locks, and from the crowded 
condition of the barge traffic all through the six or seven 
months of summer during which it is open. Sometimes 


a barge may have to wait a couple of days = ; 
an 


seniska, which is the name of the small town where the | closed by hand, and the barges are drawn by steam tugs 
Wuoksen River it is only 15 per cent. up and down from | river Wuoksen flows out of the lake. This widespread | through the lakes, Figs. 2 and 8 give two views upon 
water surface is thickly strewn with an uncountable | the canal, 
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In the ten years—1897-1906—the number of boats | for the larger boats. About 20 electric locomotives would 
passed was 67,464, the annual traffic increasing in this | suffice for the increased traffic. The estimate for lighting 
period from 5200 to 8200, and to 9836 in 1908. In this | includes 231 arc lamps of 900 candle-power and 82 of 
period the working expenses have remained stationary | 600 candle-power. The estimated capital outlay needed 
on the average of about £8000, while the receipts have | for these improvements is roughly half a million sterling, 
advanced from £18,000 to £28,000. The maximum | and the increase of traffic would pay 44 per cent. on this 
number of boats at one time in the upper part of the | capital within a very few years. The toll charged on 
canal is 85, and in its lower part 101; that is, 186 in the | boats passing through the canal is 0.34f. per registered 
whole length. | tonnage on loaded boats, and 0.26f. on empty boats, also 

If the capacity of the canal to pass boats per day were per registered ton. For a 200-ton boat the double 


6 





| 





“The Engineer” Swain Sc. 


Fig. 6—SEASONAL VARIATIONS IN WATER LEVEL OF LAKE SAIMA 


sufliciently increased, it is reckoned that the traffic would | journey thus costs not less than 120f. plus, at least, 60f. 
be at once doubled, perhaps very quickly trebled. At | or 70f. for boatmen’s wages, plus the cost of steam tug 
the request of the State Administration, the chief engi- | haulage; altogether some £10 or £12. 

neer, Gunnar Lindqvist, has worked out designs and| This canal transit cost has had two clearly marked 
estimates for effecting such increased capacity. His pro- | effects. It has greatly hindered and delayed the 
posals embrace four main alterations, namely, (1) the | development of the industries of this large and rich Saima 
rebuilding of the locks, abolishing the treble and double | district by placing a serious obstacle in the way of cheap 
stages and making the total fall in one step only at each ' access to the coast. It is also leading to the erection of 
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Fig. 7—THE BED OF THE WUOKSEN RIVER 


station, while at the same time doubling the length of | large factories along the south shores of Lake Saima, 
each lock so as to take in longer ships or a series of | where the timber is converted to paper pulp, to cellulose, 
smaller barges end on; (2) the electric lighting of the | to mill bobbins and reels, &c. &c., and where the logs are 
canal throughout its length, and especially at the locks, so | sawn up, so as to get rid of the waste and avoid the 
that work may continue 24 hours per day continuously ; | expense of taking it through the canal. This waste wood 
(3) the application of mechanical power to the opening 
and closing of the gates; and (4) the substitution of elec- | 
tric traction along the upper half of the canal, where | 








Fig. 8 


there are few lakes. This electric traction is to take the 
place of horse haulage, the plan being to lay a narrow- 
gauge railway along the existing towing path and run 
electric locomotives thereon, the current transmission 
being, of course, overhead. The improvements are esti- 
mated to increase the capacity of the canal in the ratio 
5» and the same crew of four men per boat, whose wages 


and sawdust are burnt under the boilers of these factories. 
Although the local prices for this waste are at present very 
low, the poor economic value of this form of fuel is well 
understood by engineers. The erection of further 
factories in this district would be very greatly promoted 


3? 


amount to about £11 per month, would be amply sufticient 


by the supply of cheap electric power generated at the 
waterfalls which exist within a very short distance. The 
price of wood fuel has already risen considerably, and 
much greater future scarcity is anticipated by all the 
factory managers. Coal is impracticable here, as its price 
in Viborg is 26s. to 27s., and delivery in this district 
would cost not less than an extra 5s. or 6s. per ton. 

It may be remarked in passing that the Russian 
Central Government several years ago withdrew per- 
mission to sell copies of the large-scale Survey maps 
of any part of Finland. This strangely arbitrary pro- 
ceeding is not so seriously injurious as it might seem at 
first sight, because the maps are over sixty years old. 
But the result of the refusal to publish revised Survey 
maps is that the published small-scale maps reproduced 
from these are frequently incorrect. As an example, that 
of the Saima Canal, published in 1908 by the Ponts et 
Chaussées of Finland (Ofverstyrelsens fir Wig-och 
Vattenbyggnaderna) for the Eleventh International Con- 
gress of Navigation at St. Petersburg, shows one large 
lake 1} kiloms. long which has now no existence, having 
disappeared many years ago by drying up. 

Of nineteen canals of first-class magnitude, nine of 
them yield receipts in excess of their costs. On the 
smaller artificial waterways an annual loss of £2800 in 
all occurs. On the total of all the canals and artificial 
channels the excess of income over expenditure is £19,500 
per year. 

THE WUOKSEN RIVER AND FALLS. 

Like the other large rivers of Finland, the Wuoksen 
suffers comparatively little annual, that is, seasonal, 
variation of flow, but during short series of years it 
remains in high flood. These rivers are fed chiefly by 
the melting of snow and ice, and these really take two or 
three years before they reach the lakes in liquid form. 
In the far north wide stretches of country along the lines 
of the main watersheds are covered by peat bogs and 
moss morasses. Other long ranges of land are occupied 
by glacial moraines composed of boulders of very large 
size and rock detritus, chiefly granite sand. Both of 
these soak in large volumes of water and deliver them to 
the lower levels very slowly. Fig. 4 is a map of this 
river. From 1847 onwards careful records have been 
kept of the water level in Lake Saima. In that year it 
stood abnormally low, and two years later 1.5 m. higher, 
sinking again 1.7 m. to the lowest recorded level in 1859, 
generally with two yearly periods of maxima and minima, 
the normal variation in this period being about 1m. 1872 was 
a year of extra high level, followed in 1876 by a 1.8 m. 
lowering, and in 1879 swinging up 2.1 m. higher, and in 
1881 down 1.9 m. again. The next great rise was in 
1898-99—a rise 2.25 m., followed by a drop of 2.45 m. in 
1902, since which date there has been only the normal 
1 m. variation. These level readings are shown in 
Fig. 5. The seasonal variation averages 0.7 m., but in 
times of great flood it is, of course, more. The lowest 
point is in the latter half of April, the melting of the 
snows then causing a rise until July. Another much 
smaller rise is caused by the later summer and autumn 
rains. Over the crests of the great waterfalls on the river 
the variation of level is .1 or .2m. less; but in excep- 
tional years, such as 1902, it has reached, for example, at 
Wallinkoski, 1.3 m. from lowest to highest, this being the 
greatest that has been recorded. One sample diagram of 
these seasonal variations is seen in Fig. 6. 

From 1897 to 1902 exact measurements have been 
made not only of the levels, but also of the stream velo- 
cities and the volumetric flows. Accurate cross sections 
| were made at no less than 20 points at four main stations 
in the upper and lower reaches of the river. Each section 
being mapped out in ten equal breadths, the water velocity 
was measured at each point of the breadth at every $m. 
depth, by means of a propeller-blade speedometer. Com- 
' plete tables and diagrams of all the observations and the 








Fig. 9-THE FALLS AT WALLINKQSKI 


calculations therefrom have been printed and published in 
& very bulky quarto volume by the Ponts et Chaussées 
of the Finnish State. This volume, wholly devoted to 
| the Wuoksen River, contains no less than 78 quarto 
| finely engraved squure paper diagrams, from which our 
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illustrations are reproduced. 
of the great care bestowed on the work nor of its 
accuracy. Fig. 7 is a longitudinal section of the 
river bed. In the year of exceptionally low water, 
1902, the mean of the measurements of the minima 
at different stations gave 410 cubic metres per second. In 
the year 1899 of extraordinarily high water the mean of 
the maxima was 1152 cubic metres per second. Two of 
the diagrams above mentioned co-ordinate the volu- 
metric flow with the water levels in Lake Saima 
and at Kiviniemi, near the mouth of the river. The 
former is reproduced in Fig. 8. The mean level 


in the lake since 1847 to 1902 corresponds with a | 


flow of 565 cubic metres per second, which may 
be taken as the true average flow. This nearly equals 
the flow in 1901, which otherwise is found to represent 


a good average year. It also closely agrees with that | 


given by Max Alfthan, as quoted above, namely 570. 
Adopting the figure 565, and using the 1901 measure- 
ments of fall in level, the following are the horse-powers 
in the water of the larger of the falls on the Wuoksen, a 
number of small ones being omitted from the list. It 
must not be imagined that so much horse-power can be 
developed either mechanically or electrically. Some of 
the crude water-power inevitably goes to waste, losses 
occur in the turbines and in the dynamos, &c., and the 
plant is generally laid down for the minimum, not the 
average fiow. Odd hundreds are omitted from the 





calculations. 
Minimum Fall Water 
width. 4 horse-power. 
Metres. Metres. Average. Minimum. 
Niskakoski 190 1-6 2,000 8500 
Tainionkoski... 70 5-9 44,000 31,000 
Linnakoski ... 170 5-0 37,000 26,000 
Imatra ... ‘s so, jens - ae 18-3 138,000 98,000 
Kyyrin-Mylly-Wallinkoski 115 10-4 78,000 55,000 
Raikkiliinkoski .., > oe 8-8 66,000 46,500 
Rouhialankoski ... 60 7-5 56,000 39,500 
431,000 304,500 


Of these Imatra cannot be utilised for the generation of 
power, both because of the difficult and expensive 
character of the necessary construction, and because it 
is preserved as a national park visited yearly by scores 
of thousands of visitors of all nationalities. At Tainion- 
koski 3000 horse-power is at present being used in paper 
pulp and brown wrapping paper mills and reel and bobbin 
turning mills; as also 2000 horse-power in chemical 
chlorate of potash works. This year the dam has been 
extended so as to take in more water for 3000 extra horse- 
power, there being an almost continuous demand for 
more power here. The paper and bobbin mills were 
started in 1895-7, and the chemical works in 1898, 
Further down small mills have been established here and 
there; and at the village of Enso, the Raikéllinkoski 
has been utilised to take several thousand horse-power 
out of the water for a paper pulp mill. Elsewhere the 
falls are not yet employed industrially. Fig. 9 is a view 
of the very fine Wallinkoski fall. The mere breadth 
of channel and depth of fall are, of course, no criterion 
of the cost of construction or of the advantages to be 
gained. Many other technical considerations which 
cannot be detailed here come into such calculations. 
Exclusive of Imatra, there are over 300,000 horse-power 
in the river with average flow and 200,000 at minimum 
flow. With the conversion of this to mechanical and 
electrical power with cheap distribution to factories, 
the South Saima and Viborg district may become the 
busiest and most important industrial part of Finland. 
There is here abundance of power for the navigation of 
the Saima canal and for the electrification cf the busier 
sections of the railways, as well as for the new factories 
springing up on the southern shore of the lake, all these 
being within easy reach for electric transmission at 
moderate cost. 








RAILWAYS IN NORTHERN NIGERIA. 


Unt the year 1907 the Protectorate of Northern 
Nigeria possessed in the way of railways but one light 
2ft. 6in. tramway of 22 miles in length, which connected 





There can be no doubt | 




















STEAMERS DISCHARGING AT BARO 


Zungeru, the capital, with Barijuko, the nearest navigable 
point on the river. In May, 1907, Sir Percy Girouard, the 
Governor, whose name had already become famous in 
connection with his splendid railway work in the Sudan 


he recommended the construction by the Public Works 
Department of the Protectorate of a 3ft. 6in. gauge rail- 
way from Baro, on the Niger River, to Kano, a distance 





line. 

That the Governor and his energetic Director of Rail- 
ways, Mr. John Eaglesome, C.M.G., have not been idle 
since that period, is shown by the latest telegraphic 


| report from Northern Nigeria, which shows that on June | 
10th, 1909, 109 miles of earthworks had been completed, | 


| with 190 miles in progress ; that bridging had been com- 
pleted to mile 45, with 105 miles in progress ; that track- 


survey had been finished to mile 195,and preliminary 
location to mile 220. The total length of the railway is 
about 380 miles, but the exact distance cannot yet be 
determined with precision until the final survey of the 
| last section of one hundred miles is available. 

| Baro, the Niger terminus and the starting-place of the 
| railway, is situated at a point on that river 407 miles 
| from its mouth at Burutu. From Baro the line proceeds 
| northwards and follows the Niger until the fourteenth 
| mile, when it strikes in a north-easterly direction, follow- 
| ing the Valley of the Bako—a tributary of the Niger— 
| which stream it crosses at mile 99. Railhead is at 
| present at this point, further track-laying being deferred 
| pending the completion of the bridge over the Bako. 
| Beyond, the line follows a small valley to the summit 
| between the Bako and Kaduna Rivers, near which is the 
| site of the junction connecting the Baro-Kano line with 
| the system which, starting from Lagos, runs vid Jebba, at 
| which place it crossesthe Niger. Beyond this junction— 
| Minna by name—which is at mile 112, the Baro-Kano line 
| traverses a number of lateral valleys, and after crossing 
| two large rivers—the Dinia and the Kogi Serikin Pawi— 
| reaches Danguna on an important caravan road. Thence 
| the railway ascends the valley of the Kugo to an altitude 
| of 2100ft., and will cross the Kadunar by a bridge 
| nearly 500ft. in length. Over high ground, the section 
| will then run to the important city of Zaria. Up to 


and in South Africa, formulated a railway policy in which | 


of a little short of 400 miles, on an estimate of £3000 per | 
mile, and in August of the same year the Imperial | 
Government sanctioned the construction of the proposed | 


laying had been completed to mile 99, and that location | 


| down to the river bank is a great swamp that has already 
| been drained, and when filled in with the sand pumped 
| by the dredger from the river bed will be the site for 
| export sheds. Further inland have been erected large 
workshops, engine sheds, stores, foundries, machine shops, 
a large band-saw mill, and wood-working plant. In con- 
nection with the materials for sleepers, &c., in the cutting 
of which the natives have now become expert, a valuable 
forest has been discovered in the vicinity, and already 
over 2000 logs have been cut down and conveyed to the 
saw mill. In addition, the construction has just been 
completed of two wharves, or piers, with the necessary 
| cranes for discharging material from the steamers. 
To assist in the delivery of material, three powerful 
| stern-wheel tugs, to each of which 100 ton lighters are 
lashed alongside, have been at work on the Niger for 
the past year. The success achieved by these craft has 
| justified the departure from the old system of placing 
| cargo in the hold of the stern-wheeler by separating the 
| cargo from the vessel possessing the motive power. The 
| Baro yard when completed will contain four and a-half 
|miles of rails. In addition to the structures above 
mentioned, there have been erected on the hill overlooking 
| the railway works brick buildings for the accommodation 
| of the railway staff, accounts and store offices, post and 
| telegraph offices, native clerks’ quarters, and a well 
equipped hospital. 
| The gauge of the railway throughout will be 3ft. 6in. 
| With the exception of the first 64 miles, the permanent 
| way material consists of 45 lb. rails laid on steel sleepers. - 
| Up to the present 150 miles of rails and sleepers have 
been delivered, and during high water of this year a 
further consignment of 150 miles will be landed at Baro. 
The work of platelaying and the erection of locomotives 
is in the hands of a detachment of Royal Engineers, 
consisting of three officers, thirty non-commissioned 
officers and men, under the command of Captain Mance, 
D.S.0., R.E. 

The country is subject to terrific tornadoes, with heavy 
rains, which occur almost daily during the wet season, 
thus necessitating some very heavy bridging. It has been 
found quite impossible to use masonry piers, except on 
the larger bridge work, owing to the absence of lime in 
the lower section of the line, and the employment of 
steel trestles has become necessary. Except in the first 
100 miles, trestle bridges are bolted to blocks of concrete 
on the rocky beds of rivers. In the Bako Valley, how- 





| this point the survey is complete, and good progress is 
being made with the alignment beyond. From Zaria to | 
| the terminus at Kano is a distance of about 90 miles, and | 
along this section the line will still keep to the high | 
ground. The only important river to be crossed on 
| this part of the system is the Shilloa, situated 10 miles 
| from Kano. This city—800 miles in the interior—aptly 
named the Manchester of the Central Sudan, with its 
12 miles of walls and immensely rich cultivated area, is 
expected to be reached in 1912. 

Inseparably connected with this railway is the question 
of the navigation of the Niger from the sea to the 
starting-point of the line at Baro, a distance of 400 miles. 
Immediately after his arrival Sir Percy Girouard had an 
elaborate series of soundings made in order to establish 
the total length of shoal water in the Niger at low river, 
and it was found that in the whole length of 400 miles 
the total length of shallow water which would require 
dredging was not more than about five miles. But for 
these shallows the river would be navigable along the 
whole of this section all the year round for vessels 
drawing 6ft. At high Niger the river is navigable to 
Baro, and even for 100 miles beyond for ships of 1500 
tons. Every year it is possible to count on a period of 
about ten weeks when these ocean vessels can steam 
right up alongside the wharf at Baro, a voyage of roughly 
six days from the sea. For deepening the waterway along 
this section a powerful dredger built on the Clyde has 
been constructed, and is now on the Niger. She expects 
to start work in October next. This vessel is a sand 
ag self-propelling dredger, having a delivery tube 400ft 
ong. 

Baro, formerly inhabited chiefly by mosquitoes and the 


ever, much difficulty has been experienced in securing 
good foundations, except at some depth. Wells, square 
and circular, have been sunk to depths up to 20ft., and it 
is believed that on this railway for the first time reinforced 
concrete has been employed for well curbs instead of the 
wooden or steel curb usually employed in India and else- 
where. The average number of trestle bridges in the first 
section is about twoevery three miles, exclusive of culverts. 
The largest bridge is that over the Kaduna River, which 
will be some 500ft.in length. This will consist of through 
steel girders, of the Central South African Railway type, 
of 100ft. span. These girders are built on the shore, the 
cross girders and rail bearers being erected on falsework 
in situ, after which the rails are laid on the approach 
bank between the main girders and on to the rail bearers. 
The main girders are then lifted on to two trucks, rolled 
out, and, when in correct position, drawn together and 
fastened to the cross girders. Here it may be mentioned 
that all the permanent way material, together with the 
steel work for the bridges, is throughout of British 
manufacture. Apart from the larger bridges—that is to 
say, those varying from 300ft. to 800ft. in length—there 
will be an average in the first 112 miles of about 50 lineal 
feet of waterway per mile. Corrugated iron pipes, which 
have been sent out in sections for easy transport, are 
being used as culverts, the weight on all over 3ft. in 
diameter being relieved by means of rails. Pressed steel 
tubes are being employed under the heavier banks. 

The cost of construction, it is now certain, will not 
exceed the amount voted by Parliament—about £3000 
per mile—which may be regarded as a record. This 
sum includes the equipment of the railway with 16 
locomotives and 200 trucks and wagons. Eleven loco- 








deadly tsetse fiy, is now a busy railway centre. Running 


motives have already been delivered. Of these five are 
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ified Cape class eight-wheeled coupled with a 
ae >a have been named after the Emirs of 
the various provinces. These engines have been built by 
the North British Locomotive Company, Limited, to the 
special instructions of Sir Percy Girouard. They have 
an axle load of 94 tons, which has been found to be by 
no means excessive for a 45 1b. rail using twelve sleepers 
to the 30ft. rail. There are two small shunting engines 
of the Lagos Class 1 type, two of the Lagos Class 101 
type (eight wheel coupled), and two are Lagos Class 51 
type (six wheel coupled) Five further engines are now 
in course of delivery, of which two are Lagos Class 51 
type, and three are specially designed tank engines (six 
wheel coupled). : 

One hundred and ninety low-sided trucks and ten 
covered wagons will be the total equipment of this 
class of rolling stock, and of these 100 trucks have been 
delivered. Three specially designed coaches having four 
compartments, with folding bunks, are now in course of 
erection for the use of European officials. 

The leading principle of pioneer railway construction 
being to avoid all unnecessary expense above rail level, 
there will in the ordinary way be no station buildings, 
except small iron sheds with rail level platforms. At 
large centres, such as Baro, Zaria, and Kano, where 
more traffic is to be expected, there will be station 
buildings, but here again they will be of the simplest 
description, and will be — with platforms. Small 
roadside flag stations for the convenience of passengers 
have been fixed every twelve to fourteen miles, and there 
will be crossing stations at about every 35 miles. 

Track laying.—The formation having been levelled 
and the centre line pegs having been driven at 50ft. 
intervals along the level surface, a platform of the best 
sandy material available 7in. deep and 8ft. wide with a 
central triangular furrow, is laid with correct superele- 
vations on curves. On this the steel sleepers are placed, 
being afterwards spaced to true centre and strung to 
a true centre line. The adoption of this sand ballast 
platform has resulted in a fairly good road, requiring 
little upkeep behind railhead. In track laying on this 
line a record for West Africa has been established, the 
track-laying parties having laid 14 miles a day. 

It has been found absolutely essential in an under- 
taking of this nature to carry out as much of the work of 
the railway as possible on the spot. A completed survey 
is abandoned without hesitation when it is found on 
further investigation—all plotting being done in Nigeria 
—that a better alignment can be secured elsewhere. 

With regard to earthworks, these are being made up 
to a full section of 14ft., with 2 to 1 slopes. The cuttings 
are 18ft. wide at formation level, including side drains, 
and are invariably protected by catch-water drains. The 
sides of the cuttings are sloped according to the nature of 
the soil, andthe edges protected by slope drains. LEarth- 
works have never been a heavy, and survey 
parties have been careful to dig trial pits at cuttings to 
avoid as far as possible meeting hard rock. When the 
line crosses lateral valleys of great length it has been 
found advisable to use momentum gradients, thus 
reducing the quantity of earthwork and height of bridge. 

Gradients.—In the first section of 112 miles the ruling 
gradient is .7 per cent., or 1 in 143 up to Kano, and .6 
per cent., or 1 in 166, down from Kano, in which direction 
the heavy traflic is expected. The sharpest curve in use 
on this section is 6 deg., or 955ft. radius. Throughout the 
line the American system of per cent. gradients and degree 
curves has been adopted in place of the old 66ft. chain. 

Native labowr.—Work on the railway was originally 
begun with a gang of 1200 natives, but this number has, 
of course, been vastly increased. The latest available 
returns show that for the quarter ending March there 
were on an average between 9000 and 10,000 natives 
employed on the line. The number varies in accordance 
with the season, and the fact that at certain periods the 

ople are employed in their own fields at home. Local 
abour is paid at the rate of sixpence per day. The 
local labour gangs work immediately under political 
officers, who practically act as contractors and 
deal with the men through their village heads, thus 
ensuring a continuity of native rule, to which the 
Administration attaches such importance. Under Euro- 
pean training these natives, many of them absolutely 
untamed, one might almost say wild men, show great 
adaptability, and turn out really excellent labourers, while 
the more civilised Nupé has made a good riveter and 
woodworker. 

European staff—The railway is under the immediate 
supervision of Mr. John Eaglesome, C.M.G., Director of 
Public Works, and also Director of Railways in the Pro- 
tectorate, who is himself directly responsible to the 
Governor. Under him are a staff of about 170 engineers, 
firemen, accountants, and storekeepers. The members 
of the staff come from all parts of the Empire, nearly 
fifty being retrenched British officials from the Trans- 
vaal and Orange River Colony. 

Pe. give on page 288, and in a supplement, views on 

e line. 








INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS. 
No. II.* 


Tue fifth triennial Congress of this Association, the 
Opening proceedings in connection with which at Copen- 
hagen were reported in our last issue, continued its 
sittings on September 8th, when work commenced in the 
three sections devoted to metals, cement, and sundries. 
As indicated in last week’s issue, some eighty papers in 
all were down for reading and discussion. It is not pro- 
posed to deal with the reports and papers presented at 
any great length, nor, indeed, is it necessary that this 
should be done. It wiil be sufficient briefly to indicate 
the nature of the problems brought before the various 








* No. L. appeared September 10th. 





sections of the Association and to state some of the results 
reached at a congress in which many of the notable 
workers in the field of operations covered by the reports 
and papers took part. 

The most important of the three sections was 
undoubtedly that devoted to metals. Some forty reports 
and papers were allocated to that division of the Congress, 
which met in the fine counci] chamber of the Copenhagen 
Town Hall under the chairmanship of Mr. O. Busse, 
director of the mechanical department of the Danish 
State Railways. 

The first papers to come up for discussion were 
those on metallography, and the report on progress made 
in metallography from the date of the Brussels Congress 
in 1906 up to the commencement of the present year was 
presented by Professor E. Heyn. It was pointed out ia 
the report that metallographic research during the period 
under review had been mainly concerned with the follow- 
ing aims :—(1) The fixing of the foundations of a chemistry 
of inter-metallic compounds by determining the cooling 
curves of as large a number of alloys.as possible; (2) 
to increase knowledge of the iron-carbon system, the 
formation of graphite and the components of har- 
dened steel ; (3) to study special steels and other alloys; 
(4) the application of metallographical results to actual 
metallurgical research work, particularly that relating to 
metals other than iron ; (5) improvementin metallographical 
research in its special bearing upon the testing of materials 
and the devising of simple processes for controlling the 
treatment of metals and alloys. With regard to the iron 
and carbon system, it was pointed out that the question 
of the separation of graphite had evoked the most lively 
interest during the period covered by the report, and the 
view according to which the system iron and graphite is 
reckoned as stable, and the white graphite free iron as 
meta-stable, had established itself moreand more. It was 
stated that although the solubility of graphite in iron is 
generally accepted, its quantitative determination, as 
fixed by Benedicks, did not yet appear to be quite reliable. 
It was necessary that consideration should be given to 
the question as to whether in the cementation process 
one had to deal with the iron-carbon system per se, and 
not rather with the three component system iron- 
carbon-nitrogen, in which other equilibrium relations 
intervened. If this were solved many points still doubt- 
ful would be cleared up. The report contained a long 
list of publications dealing with the various branches of 
the subject, and it brought out the application of metallo- 
graphy to practical industry, a subject which was more 
fully dealt with in the lecture which Mr. J. E. Stead 
delivered at the final meeting of the Congress on 
Saturday last. 

The general opinion was that the report itself was an 
excellent summary of progress, but that it was somewhat 
incomplete, while in the bibliography several important 
British papers would seem to have been ignored. The 
discussion, in which Dr. Benedicks and M. Le Chate- 
lier took part, centred rather on the colloid theory of 
troostite, but Professor Heyn indicated his willingness to 
accept the views of Dr. Benedicks with certain limita- 
tions. M. le Chatelier thought it was a mistake to 
attempt to bring metallurgy too much into the line with 
mineralogy, and he deprecated, as did other speakers, 
notably Dr. Rosenhain, the giving of definite names to 
too many constituents. He would limit the nomencla- 
ture to three constituents—(1) martensite; (2) a com- 
bination of troostite and osmondite; (8) combination of 
sorbite and pearlite. Mr. J. E. Stead pointed out that 
the researches carried out in this country as to the com- 
position of the carbon iron phosphorus eutectic, and 
other researches in connection with the iron phosphorus 
and carbon phosphorus alloys, had been confirmed by 
the work of Dr. Wiist during recent years. 

It is interesting to note that the question of simplify- 
ing the nomenclature of metallography was discussed at 
a private meeting in which most of the eminent metallo- 
graphists, including MM. Charpy, Guillet, Heyn, Stead, 
and Rosenhain took part, and it was decided that the 
only names to be accepted as of international significance 
should be ferrite, graphite, cementite, austentite, marten- 
site, pearlite, and osmondite, and a resolution was ulti- 
mately passed in which the international definitions of 
these constituents were set out. Copies of these defini- 
tions will be circulated in the three official languages of 
the Congress—French, German, and English—and the 
results of metallographic investigation in different 
countries will in future be made more readily com- 
parable. 

The second paper in the Metallographic Section was one 
on “ Special Steels,” by Professor Leon Guillet. It was 
— out by the author that much had been done in the 

irection of simplifying the thermal treatment of pearlitic 
steels. The manufacture of special steels for structural 
purposes turned more and more in the direction of 
pearlitic steels, among which the nickel-chrome steels 
occupied a position of increasing importance. He pointed 
out that gamma iron steels were losing ground, and that 
their use for steam turbine blades was being abandoned. 
Few new types of steel had been created during the past 
three years, but there had been a-great commercial de- 
velopment of vanadium steels, particularly in the United 
States, and of the nickel steels with or without 
chromium. 

The third paper in this section was by Mr. Lawford H. 
Fry on “The Heat Treatment of Spring Steel,” being 
an account of a series of tests carried out at the Baldwin 
Locomotive Works to determine the effect of certain 
heat treatment on the transverse elastic limit and on 
the modulus of elasticity of the steel commonly used in 
America for locomotive carrying springs. The results of 
the experiments indicated once again that to obtain good 
and uniform results it is necessary to have means of 
heating the steel uniformly to the proper temperature, 
and cooling it at the desired rate in a cooling medium 
the temperature and heat conductivity of which can be 
kept reasonably constant. 

In the fourth paper Dr. Walter Rosenhain discussed 


the importance of slag enclosures in steel. He said that, 
while some metallurgists appeared to regard slag enclosures 
as practically harmless, he had repeatedly expressed his 
views as to their dangerous nature, and recent experience 
of some definite cases of failure arising from the effects 
of slag enclosures led him to bring the subject before 
the International Association. While the work cf those 
who had investigated the problem had thrown much 
light on the nature of these enclosed impurities, there 
was still room for doubt as to their true nature and 
origin, and further study of the subject was obviously 
required. Professor Guillet, in opening the discussion on 
the subject, said there was no doubt that slag enclosures 
had been the cause of various failures. He quoted a 
case of ships’ plates of 42 kilos. per square millimetre 
resistance, with 20 per cent. elongation, where the plates 
corroded near the rivet holes. They were found to be 
full of slag and to have no shock resistance even after 
annealing. Mr. J. E. Stead said he had investigated this 
subject for a good many years, and there were no doubt 
great practical difficulties in the way of getting rid of the 
trouble. The suggestion he had put forward was to 
take means to prevent air reaching the steel, as, in 
his view, the enclosures resulted from the introduction 
of oxygen into the steel either during the meiting or the 
teeming process. 

As the result of the discussion, and the general recog- 
nition of the importance of the subject, it was decided on 
the proposition of the author that the Association should 
appoint a commission to investigate slag enclosures and 
their effects upon the mechanical properties of metal. 

The subject of international specifications for iron and 
steel was next discussed in connection with the report of 
the committee which has had this subject in hand for 
some considerable period. The report was brought up by 
Dr. Rieppel. The difficulties of the subject are very 
widely recognised, and up to the present time very little 
has been accomplished. In order that the subject might 
be more adequately discussed, a special meeting, under 
the presidency of Mr. Webster, was held later in the week. 
It was pointed out by Mr. Webster that what the com- 
mittee desired to do before taking any definite steps in 
the matter was to obtain a representative specification 
from the various countries represented on the committee. 
A long discussion took place on the various points involved. 
At the present time the only countries which have arrived 
at standard specifications for iron and steel are Great 
Britain, Germany, and the United States, but it appears 
that in other countries the difficulties are not so great as 
might have been imagined. Prof. N. Belelubsky, on 
behalf of Russia, said that no time should be lost in 
collecting the necessary data and presenting them to the 
commission, and another delegate from Russia said that 
the Government and manufacturers were already in co- 
operation in regard to draft specifications. Inasmuch as 
the Government took a very large proportion of the total 
output it was thought there should not be any great diffi- 
culty in arriving at representative specifications. M. 
Adolphe Greiner said that in Belgium the Government 
were very large buyers of material and their specifications 
were generally accepted. In Italy he believed the specifi- 
cations were Government specifications. In France the 
matter would be somewhat more difficult because 
the Government had not the strength to maintain 
what might be termed standard specifications. The 
matter was, however, under consideration in France, 
and no doubt the leading manufacturers would be 
able to arrive at a decision in the matter. Dr. 
Dudley pointed out that the success attained in this 
direction in America was due to the work done by com- 
mittee. Mr. F. W. Harbord said that the object was 
to push the work forward as rapidly as possible, and what 
was really wanted was that those countries which had 
not got standard specifications would follow the example 
that had been set by England, the United States, and 
Germany, and form a body which would set up a standard 
specification for each material. Until each country had 
agreed upon a specification of that sort no progress could 
be made, as if would be impossible for a committee to 
differentiate between various specifications coming from 
a single country. He moved a resolution that steps be 
taken to obtain single specifications for each material 
from each country. Mr. Stead seconded this resolution, 
and it was carried. 

The only definite steps taken by the Congress in con- 
nection with specifications up to the time of this meeting 
was to the effect that the committee take steps to inquire 
into the possibilities of specifying pig iron by analysis in 
place of grading by fracture, a subject which evoked a 
great deal of discussion ; but the whole subject came up 
again at the final meeting on Saturday last, and it was 
decided to do no more at the present time than obtain 
single specifications from all the countries interested for 
each material for the purposes of export trade only, and 
there was a general recognition of the fact that the 
framing of international specifications was a task which 
at any rate should not be entered upon at the present 
time. There was a feeling that the commercial con- 
siderations offered areal stumbling block. The suggestion 
which had been put forward that this committee should 
undertake the standardisation of pipe threads was nega- 
tived. Mr. Leslie Robertson, who was present at the 
Congress in a consultative capacity, as representing the 
Engineering Standards Committee, pointed out that a 
commission convened by the Society of Gas Engineers in 
France had recently been sitting in Paris, at which most 
countries were represented, at which that subject received 
particular attention. Another conference was to be held 
in the near future, and meanwhile Germany and the other 
countries interested were to consider the whole question 
and put definite proposals before the next Commission. 
His view was that it would be far better to leave that 
matter for the Paris Commission. This course was 
assented to by the Copenhagen Congress. 

Another specification brought forward was that of 





the Copper Committee, which was presented by M. 
Guillet. This repors was generally approved by the 
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Congress, and there is little doubt that the specification 
put forward will be widely accepted. The bending test 
perhaps calls for further definition in respect to the 
distance from the root of the bend to the point where the 
two pieces touch, and possibly the Engineering Standards 
Committee may be asked to take action in that direction. 
It was decided that this committee should continue their 
work, and should extend their investigations into the 
question of copper alloys. It is scarcely likely that 
uniformity of specification will be obtained in this direc- 
tion, but there can be no doubt that a great deal of useful 
information will be gained which would justify an 
inquiry into the subject of copper alloys. 

The opening day in Section B—Cement, Stones, Con- 
crete—presided over by Mr. T. Grut, was devoted to 
consideration of problems in connection with reinforced 
concrete. The report of the committee bringing the sub- 
ject up to date was presented by Professor F. Schiile, who 
has served as chairman since the resignation of M. 
Considére last year. The committee have established a 
programme of work, which includes the following sub- 
jects :—(1) The general study of the properties of rein- 
forced concrete, tested by bending, compression, shearing, 
&e., that is to say, by external forces; (2) the study of 
the physical properties of reinforced concrete, especially 
of the influence of temperature, of shelter from the air, 
and of expansion under water; (3) the study of the 
influence of external agents, such as fresh water, salt 
water, aquecus vapours, smoke, sulphurous acid, ammonia, 
oil, tar, and electric currents; (4) the study of accidents 
and their causes ; (5) the study of practical methods for the 
testing and the periodical inspection of reinforced con- 
crete. These investigations have already been made the 
subject of work in several countries, and the Association 
has been at some pains to limit its work in the manner 
indicated, in view of the immense field of labour which is 
opened up by the admission of the study of reinforced 
concrete to its programme. The report was supplemented 
by valuable appendices dealing with work in Germany, 
Italy, Denmark, Holland, and Switzerland, and casualties 
in reinforced concrete building were discussed in a paper 
by Dr. Fr. v. Emperger. 

The meetings of this section were largely attended, and 
no fewer than sixty members gave in their names to take 
part in the discussion, showing the increasing interest 
taken in this subject. There was little discussion on 
matters of detail, the object rather being to systematise 
methods of testing, so that the results of experiments 
carried on in different parts of the world may be made 
comparable. The discussion was contributed to by 
Messrs. Kirsch, Segre, Hiiser, and Rabut. Mr. E. 0. 
Sachs emphasised the necessity of obtaining a summary 
of the research work already done in the different 
countries as promptly as possible, with a view to pre- 
venting the overlapping of experimental programmes. It 
was obvious, he pointed out, that to obtain a summary 
of this character would be somewhat costly, and in his 
opinion the International Commission of Reinforced Con- 
crete would require some support from the Congress of a 
financial character. A resolution was eventually proposed 
that the Congress approved of the work of the International 
Commission, and the programme of future work set out 
in Professor Schiile’s report, and that a summary be 
obtained at the earliest possible date of the research work 
already carried out in different parts of the world. The 
resolution strongly recommended all the authorities and 
societies concerned to assist the International Commis- 
sion both with information and, if possible, financially. 

The meeting then proceeded to a consideration of 
several papers dealing with the effect of sea water upon 
cement, and a notable contribution in this group was a 
report on the trials carried out by the Society of Scandi- 
navian Portland Cement Manufacturers, giving the results 
of ten years’ experiments. The subjects covered in this 
report, presented by Mr. A. Poulsen, include mortar and 
concrete tests. It was shown that the chemical action of 
sea water alone was not able to destroy mortar. The 
destruction of the mortar was shown to be mainly due 
to the mechanical influence of frost, and the destruction 
of the concrete blocks used in the tests was also held to be 
sufliciently explained by climatic influences. The long 
discussion which followed the presentation of the papers 
dealt largely with matters of detail, a point particularly 
discussed being the precise amounts of sulphate and 
gypsum permissibie in Portland cement to be used for 
structures exposed to the action of sea water, and many 
well-known authorities on the subject participated in the 
discussion, including Herr Dykerhoff, Professor Gary, 
M. Rabut, and M. Feret. M. le Duc asked for 
additional experiments with specially prepared cement, 
to be introduced into artificial sea water. Mr. Sachs 
suggested the formation of a commission to summarise 
the various papers presented at this and previous Con- 
gresses, and that this summary be brought up to Decem- 
ber, 1910. It was suggested that the same Commission 
should also inquire into the experience obtained with 
sea water Portland cement structures of greater age than 
twenty-five years. After considerable discussion it was 
decided, on the resolution of Mr. Humphrey, secretary 
of the General Committee of Reinforced Concrete in 
America, that this Commission be constituted and be 
charged also with the work in connection with special 
Portland cement as proposed by Mr. le Duc. Itis under- 
stood that this Commission will consist of nine members, 
and it is hoped that by having all the available informa- 
tion collected and brought up to date, that the discussions, 
which have hitherto been of a somewhat academic 
character, may be made more practical at future 
meetings. 

The meeting of the International Commission on Re- 
inforced Concrete referred to above was held in Copenhagen 
prior to the meeting of the Congress, Professor Schiile pre- 
sided over the meetings, some twenty-six members, repre- 
senting fourteen countries, being present, so that it was a 
thoroughly representative gathering. The main object 


of the Commission is to bring about a uniformity in 
methods of investigation in the different countries to 





obtain a unified algebraical notation, to draw up a scheme 
of the tests still required to complete the data necessary, 
and finally to arrive at some uniform method of publish- 
ing the reports on such tests. The dissimilarity in the 
method of presenting results is at the present time the 
cause of much confusion, and a necessary preliminary to 
making the experiments of use to the whole industry is 
the presentation of the data in a form in which it will be 
available for comparison. Regret was expressed that the 
Institution of Civil Engineers in this country, which has 
recently appointed acommittee to inquire into the whole 
subject of reinforced concrete, and which had appointed 
Professor Unwin as delegate, was not represented. The 
feeling was that, having regard to the investigations to be 
undertaken by the Institution of Civil Engineers and the 
National Physical Laboratory, it would have been well if 
this research work could have been arranged on inter- 
national lines. Regarding this question of notation, an 
agreement will, no doubt, soon be reached, inasmuch as 
Germany, France, Italy, and the other continental 
countries have arrived at a common form of notation. 
The divergent element is at the present time represented 
by the practice of the United States and Great Britain. 
As far as Great Britain is concerned, the Concrete Institute 
have made some effective proposals for the consideration of 
the Commission, and it is suggested that Great Britain 
and the United States, if they are unable to fall into line 
with the continent of Europe, should set up a notation 
common to both. In that case there will be two standard 
forms of notation, one for the English-speaking countries 
and the other for continental countries; or possibly 
something may be done in the adoption of a three-letter 
system by way of compromise. On the question of sum- 
marising the results of tests already carried out, those 
countries which have not yet presented their summaries 
were urged to do so in the near future. When that is 
done, a form in which the results of tests should be 
presented for the purposes of unification will be prepared 
by Professor Schiile for the consideration of all those 
engaged in the work. It has been arranged that the 
commission shall meet at least once each year, probably 
in Europe in 1910 and 1911, and in America in 1912, 
where it has been decided that the next congress of the 
Association will take place. Professor Schiile was 
re-elected chairman of the commission for the next period 
of three years. 

The report of the committee dealing with the uniform 
nomenclature of iron and steel was presented by Professor 
Henry Howe. He outlined the progress that had been 
made since the first report was presented at the Confer- 
ence held in Brussels in 1906. Particular reference was 
made to the definition of blister steel. The committee 
pointed out that just as cast iron properly included all very 
highly carbonised iron, in spite of the fact that such 
material may never have been cast, so Bessemer steel 
which had been carbonised by the cementation process 
ought to be called blister steel, in spite of its freedom from 
blisters. The opinion of the Congress was asked for on 
that particular point. Broadly speaking, the committee 
had done little more than collect information with a view 
to future action. 

Mr. J. W. Richards, in opening the discussion on the 
report, said that all the committee had done up to the 
present time was to discover the existing state of confusion 
in nomenclature, and while that was certainly the first 
step towards uniform classification, he hoped that more 
would have been achieved. Action in the matter had 
been slow, and the existing state of confusion was being 
added to. He instanced the case of electric steel, an 
expression which was used very loosely. The committee 
had, however, done nothing to avoid this condition of 
affairs, and, indeed, the term electric steel or electric 
furnace steel was not even mentioned in their report. 
The present nomenclature of iron and steel was largely a 
question of nicknames, and it was necessary for the com- 
mittee to produce a scheme of nomenclature which would 
meet all contingencies and would take note of the intro- 
duction of new material, because if scientific men did 
not provide a name for them the commercial world would. 
In connection with this report MM. Alexandre Pourcel 
and Adolphe Greiner circulated a statement dealing with 
the whole subject, and pointing outthe objections to some 
of the existing and proposed definitions. Finally, a pro- 
posal was put forward that the committee, consisting of 
the Iron and Steel Institute, Comité des Forges de 
France, Verein Deutscher Huttenleute, Jern Kontoret, 
and the American Society of Mining Engineers be 
appointed to deal with the matter. Mr. F. W. Harbord, 
who is a member of the committee, made a short state- 
ment dealing with the difficulties of the position, pointing 
out that the whole subject required very careful con- 
sideration before the report was endorsed by the Congress. 
Ultimately it was decided to seek the assistance of 
representative institutions in the countries interested, and 
to bring the whole subject up again at the next Congress. 

The visits arranged for the afternoon of Wednesday, 
September 8th, included an inspection of the I'ree Port 
of Copenhagen. The area of the Free Port comprises 
88 acres land and 61 acres basins, with a total length of 
quays of 3.8 kiloms. The depth of water in the various 
basins varies between 24ft. and 30ft. The breakwater at the 
entrance to the harbour is constructed from hollow concrete 
blocks, each weighing 35 tons. The warehouses and sheds 
cover an area of 107,500 square metres, and there are besides 
grain silos, with a storing capacity of 18,500 tons. The 
equipment includes a large number of bridge cranes 
ranging in capacity from 1.5 to 20 tons and 7 Hunt’s coal 
discharging cranes. Another visit was to the new 
Central Railway Station now in course of construction. 
This is designed as a twelve-track through station, and will 
greatly facilitate the handling of traffic in Copenhagen. 

In the evening a reception was given in the Town Hall 
by the Copenhagen City Council. Over-President 
Oldenburg offered a formal welcome to the large number 
of guests who accepted the invitation, and this was 
acknowledged by Dr. Dykerhoff and Mr. Greiner on 
behalf of the Association. 





SHIPBUILDING NOTES. 





SINCE these notes last appeared quite the most interesting 
event to shipbuilders has been the determination of the 
Cunard Company to build a vessel to replace the Slavonia 
wrecked in June of this year. The Slavonia, which, by the 
way, was originally named the Yamuna, and was built by 
Sir J. Laing and Sons in 1903, was bought by the Cunard 
Company, and was, as will be seen, a comparatively recent 
ship. The new vessel will be considerably larger than the 
Slavonia, the dimensions being 601ft. by 71ft. by 44ft., as 
against 510ft. by 59.5ft. by 33.3ft. The dimensions of the 
new vessel, which is to be built at the Wallsend yard of 
Swan, Hunter and Wigham Richardson, Limited, approximate 
somewhat to those of the Campania, but she will be 6ft. 
greater in breadth and about 2ft. deeper. 





IT is in the nature of a truism that naval design is essen- 
tially a matter of compromise, and certainly nothing illus. 
trates the fact more clearly than some of the details connected 
with the construction of a vessel such as we refer to above, 
The builder has to solve problems, some of the conditions of 
which appear at first sight to be absolutely inconsistent with 
each other. He has to satisfy the owner’s requirements as 
regards the number of passengers to be carried of different 
classes, the arrangements for their dining, recreation, \ :., 
with only a strictly limited space at his disposal. In order 
to carry the requisite number he may be compelled to build 
tiers of superstructures upon the upper deck of the vessel, and 
having done so, he must guarantee sufficient initial stability to 
the vessel. The principles of sound design would teach him 
that the most economical distribution of material would be to 
incorporate the erections in the structure of the vessel, while 
the necessity for fulfilling his stability conditions impels him 
to make them of as light scantlings as possible in order 
that his centre of gravity may be kept low. We can 
recall the cases of several vessels where these conditions were 
found to be so incompatible that long superstructures ext: nd- 
ing over a considerable part of the vessel’s length were con- 
structed of comparatively light materials. We do not know , 
the arrangements proposed in the new vessel, but it may 
safely be conjectured that the finished product will reflect 
credit upon the technical advisers of the company. 





BEFORE leaving this vessel two further features of interest 
may be referred to. The first of these is the nature of the 
machinery to be fitted. Being a vessel of the intermediate 
type, steaming 16 knots, it appeared a suitable case for the 
introduction of the combination system, and it has been 
widely stated that a combination of turbine and reciprocating 
engines was to be adopted. It is now understood, however, 
that it has been decided to revert to the ordinary arrange- 
ment of twin-screw reciprocating engines. It can hardly be 
doubted that the matter has been very fully discussed, and 
this decision supports the opinion expressed here and else- 
where, that it is doubtful whether the economies effected by 
the adoption of ‘‘ combination’’ machinery are of sufficient 
magnitude to be a suitable set off to the increased first cost 
of the machinery—an increase, in this case, bound to be ver 
considerable. 





THE second question is concerned with the water-tight sub- 
division of the vessel. The Cunard Company has always 
made a point of having this carried out in a highly efficient 
manner, and in this respect its example might well be copied 
by some other owners. The new vessel will be no exception 
to the rule—the water-tight sub-division approximating to 
the degree of efficiency characteristic of his Majesty’s ships. 





THE output from Scotch shipbuilding yards for the eight 
months of the present year approximates very closely the output 
for the same period last year, the total being 222,300 tons, as 
against 223,900 tons in 1908. The average size of vessel, how- 
ever, is greater this year than last, since the tonnage for 1!)05 is 
in respect of 186 vessels, while that for 1909 represents 145 
vessels only. Several large cargo vessels have recently been 
launched, notably the Ruahine for the New Zealand frozen 
meat trade. Messrs. C. Connell and Co. are to build a 9000 
tons steamer for the Donaldson Line. The construction of 
this steamer has been contemplated for some considerable 
time, and she will be similar to the latest vessel of the 
Donaldson fleet, the Cassandra. Messrs. D. W. Henderson 
are also proceeding with the construction of a large steamer 
for Portuguese owners. Altogether, it appears that the Clyde 
is having a satisfactory proportion of new contracts. 





THE two new Channel steamers for the London and South- 
Western Railway Company, which have been the subject of 
keen competition, are to be built by Cammell, Laird and Co., 
Limited. The vessels are to be fitted with turbine engines— 
they will be the first of the company’s fleet to be so fitted—and 
they will be built under the supervision of Professor J. B. 
Biles. Amongst other contracts at present in the market 1s 
a proposal for a 10,000-ton ore-carrying steamer for British 
owners. This is of the largest size for this particular trade, 
being considerably over 400ft. in length, and the internul 
arrangements are bound to prove interesting. The trouble 
in these vessels is their excessive stiffness due to the position 
and density of the cargo. We recall a case in which this 
was so pronounced that it was proposed to sacrifice half the 
capacity of the vessel and to carry the ore in a central 
longitudinal compartment, in width about one-half the 
breadth of the vessel, so as to secure a proper disposition of 
the cargo. 





IT was a matter for general regret at the combined meet- 
ings recently held of the North-East Coast and Clyde Ship- 
builders and Engineers that illness prevented Mr. John Ward, 
the well-known member of the firm of Messrs. William 
Denny and Bros., from taking the chair. Since then Mr. 
Ward has been progressing favourably, and his numerous 
friends in the profession and elsewhere will be glad to learn 
that he will shortly be able to resume active participation in 
business affairs, 





IT is noticed with pleasure that the reputation of the 
Fairfield Company as builders of fast cross-Channel steamers 
is in nowise diminished by the results on trial obtained from 
the first of the three vessels it is building for the Zeeland 
Steamship Company’s service between Flushing and Queen- 
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borough, to which reference has already been made in this 


column. ‘The maximum speed attained by the Prinses 


Juliana was 224 knots, which, with reciprocating engines, is | 


a very satisfactory result. 





ON the 9th inst. orders were placed by the Admiralty for | 


twenty destroyers authorised by the programme of the present 
year. The placing of these had created considerable expec- 
tancy, and, so far as geographical considerations are con- 
cerned, the distribution could hardly be improved upon. 
Nine have gone to the Clyde, distributed amongst the Fair- 
field Company (three), Messrs. J. Brown and Co. (three), 
Messrs. Denny Bros, (two), and Messrs. A. and J. Inglis 
(one). Of the remainder, Messrs. Thornycroft, of Southamp- 
ton, have four, Messrs. White have three, Hawthorn, Leslie 
and Co. have three, and Swan, Hunter and Wigham 
Richardson, one. Messrs. Inglis have thus secured their 
first order for a vessel of this type, but their previous ex- 
perience with steam turbines should stand them in good 
stead. The whole represents an expenditure of well over two 
millions sterling—a substantial contribution to the winter’s 
work. 








OIL-FRICTION TESTING MACHINE. 
By WILLIAM ALEXANDER, A.M.I.C.E., A.M.LM.E. 


A MACHINE devised to test the friction generated at 
bearings under different conditions of lubrication should 
fulfil certain requirements, depending on whether it is 
intended for commercial or purely educational work. 
For commercial purposes the machine should allow of 
testing the suitability of lubricants simply in the matter 
of friction, and the practicable maximum bearing pressure 
at different speeds and temperatures. Such information 
is enough to determine the best lubricant for a particular 
purpose. For educational work, however, provision 
should be made for the study of, or even a research on, 
all the changeable factors that influence journal friction 
and safe bearing pressure. 

The several available factors that affect the results are :— 

1. Nature of the lubricant. 

2. The method of lubrication, and quantity and pressure 
of lubricant. 

3. Temperature of lubricant at the bearing surfaces. 

4. Pressure intensity on the bearing. 

5. Surface speed at the bearing. 

6. Proportions and nature of the bearing. 

The varying conditions indicated all obtain in the 
running of machinery, and they should be capable of 
being reproduced to any desired extent in a testing 
machine. No apparatus, as far as the writer is aware, 
provides for the investigation of all the variables 
enumerated. For instance, in none is forced lubrication 
provided, and in few are there arrangements for keeping 
the temperature of the bearing constant at any desired value. 

A commercial machine need not be complete in the 
above respects. Variations under the second and third 
heading are notrequired. Oneso called “perfect ” method 
of lubrication and one bearing is sufficient, since, first, 
Tower has shown that practically the same results are 
obtainable with “ splash” and efficient “ pad ” lubrication, 
in both of which a continuous oil film is interposed 
between the relatively rotating surfaces, and, secondly, 
only a comparative value of the oil as a lubricant is 
required. 
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is supported in the bearings B and C, and is driven by the 
fly-wheel pulley D. An excentric pin on the end of the 
shaft drives the specially devised pump E, which works 
immersed in oil contained in the oil chamber F. The 
pump is simple and compact, the trunnion or pump journal 
surrounding the barrel. The oil is drawn into the pump 
barrel G, Fig. 3, and forced up through the plunger H on 
the down stroke, thence through the excentric pin and 
shaft to the experimental bearing K. The bearing K is 
held in a yoke L, with arms M M, provided with knife 
edges. The weight N is adjustable in position, so that 
when the yoke is kept floating between the stops formed 
by the sides of the machine frame, the friction generated 
at the journal can be balanced and measured. 

Load is applied to the test bearing by means of the 
lever P, which acts through a knife edge Q, on the middle 
of the beam R, the ends of which are supported from the 
yoke by suspension rods S, through knife edges T. 

It was thought when the machine was devised that the 
method of applying the load, by means of the parallel 
linkage just explained, was novel. Professor Goodman, 
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Figs. 1, 2, and 3—OIL TESTING MACHINE-DETAILS 


In a machine for students’ use the investigation of all 
the variables that might affect the results should be pro- 
vided for. The justification, then, for introducing forced 
lubrication, with either constant or fluctuating pressure,. 
in the oil-friction testing machine is that, although either 
splash or pad lubrication gives nearly the same friction 
values as the first mentioned system, yet a student should 
have the opportunity of ascertaining this fact for himself. 
Another important reason arises from the consideration 
of the extended use of forced lubrication in modern 
machinery. 

The machine to be described has been designed to 
fulfil most of the requirements mentioned above. It is 
one of several, designed for different purposes, and made | 
in the mechanical workshops of the Wellington Technical 
School, New Zealand, by the students and workshop in- 
structor. 

In Figs. 1 and 2, the shaft A, which is 1}in. in diameter, ' 


| 





however, first devised the method, although the knife 
edge Q in his machine is not in line with the edges T. 
When forced lubrication is being experimented with 
the pressure may be either constant or fluctuating. In 
the case of constant pressure the cock U is left open, 
when the air vessel V is brought into action. For 
fluctuating pressure U is closed. The quantity of oil 
supplied to the test bearing can be varied by adjusting 
the opening of the by-pass tap W, which returns the oil 
to the oil chamber. To enable the pressure of the oil 
supply to be ascertained the locking pin X is made 
hollow, and the upper end is connected to a pressure 


| gauge, as shown in Fig. 4. Ordinary lubrication is pro- 


vided through an interchangeable hollow locking pin 
arranged for the purpose. 


lubrication a fitting containing the pad is placed in the 
trough J underneath the shaft. 





In this case any oil previously | 
| in the oil chamber is run off through the tap Z. For pad 


| can fall on the draughtsmen’s desks. 


tained by means of thermometers inserted in holes drilled 
in the bearing. 

The foregoing description applies to the machine as 
constructed. In the few experiments that the writer had 
time to make before returning to England the balancing 
of the yoke between the stops was steady, and accurate 
readings of the friction generated at any time were 
obtained. In this latter respect the machine is much 
superior to those in which the deflection of the load 
indicates the friction, since in that type the load 
oscillates, and causes much trouble in reading the . 
deflections. 

A difficulty was experienced in that the temperatures 
could not be adjusted to any desired value. To over- 
come this defect the supporting bearings B and C should 
have controllable water circulation through them. For 
ordinary and for pad lubrication water would be pumped 
through the shaft to the bearings B and C from the 
chamber F, into and out of which a continual stream of 
water would be running. The passage Y, used for forced 
lubrication, of course, would be plugged. 

Variable speeds were obtained by running off different 


| sized pulleys in the workshop. More convenient methods 
| of driving would be obtained by means of either a coned 


| speed pulley on the shaft, or a variable speed electric 


motor directly connected to the shaft, as in the driving of 


other testing machines. 








Status Prize.—It will be remembered that this year and for 
the next four years the Council of the Society of Engineers 
instituted a prize for the best essay on ‘‘ How to Improve the 
Status of Engineers and Engineering, with Special Reference to 
Consulting Engineers.” As the result of this year’s competition, 


| Mr. G, Allan Thomas, M.C.M.E.S., has been awarded the prize, 


and he will read his essay at the meeting of the Society to be held 
on 4th October at 7.30 p.m. at Caxton Hall, Westminster. 


LocoMoTIVE WorRKS ADMINISTRATIVE OFFICES.—A new suite of 


| administrative offices, which has been under construction for some 


| William Lorimer, chairman of the Locomotive Company. 


| ton-street, and the block is four storeys in height. 
| floor are the orders department, photog 


time at the Hydepark Works of the North British Locomotive 
Company, Limited, was formally opened by Lord Rosebery on 
September 11th, immediately following his address on the Budget 
in the Glasgow City Hall, the chairman on the occasion being Le 

8 
new buildings are situated between Flemington and Adamswell 
streets, close to the works. The main frontage is towards Fleming- 
On the ground 
raphic rooms, cata- 


logue and plans rooms, &c. There is also a large hall to be used 


| for meetings of the staff, capable of accommodating about 1000 
| persons, and it was here, in nresence of a company which com- 
| pletely filled it, that Lord Rosebery spoke, and Mr. Lorimer 


declared that the occasion would be a red-letter day in the records 
of the company, which was formed by a combination of three firms 
which had long been engaged in Glasgow in the manufacture of 
locomotive engines. The combination, he said, had made the 
works the largest of the kind in Europe. The first floor of the 
handsome premises contains the managing director’s room, chief 
secretaries’ room, and general offices. On the second floor there isa 
fine suite of directors’ and secretaries’ rooms, library, dining and 
smoking-rooms. On the same floor are also recreation and read- 
ing rooms for the servants of the company. The third or top 
floor is entirely occupied by the general drawing-oftices, which 
are, perhaps, the largest of their kind in the country, having an 
area of 25,600 square feet. Special care has been given to the 
lighting of this department, both by natural daylight and by arti 
ficial means. The disposition and design of the windows and the 
methods of artificial lighting are matters which have received 
particular attention. The lighting is so arranged that no shadows 
The heating and ventilating 
arrangements of the buildings have also been carried out on 
scientific principles. A quadrangle, 137ft. by 86ft., is no less note- 
worthy. The buildings have been erected from plans prepared by 
Mr. James Miller, A.R.S.A., Glasgow, the contractors being P. 
and W. Anderson, Limited, Glasgow. It may be added that fol- 
lowing upon Lord Rosebery’s remarks, Mr. Hugh Reid, of the 
North British Locomotive Company, presented to his lordship a 


| silver casket containing a selection of photographs of typical 


Temperatures are ascer- | Glasgow-built locomotives now in operation all over the world, 
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Fig. i—-NEVADA DESERT. BEFORE 


IRRIGATION 








Fig. 2-AFTER IRRIGATION—NEVADA 














Fig. 3—-ARID REGION OF OREGON 


IRRIGATION WORKS OF THE UNITED STATES | 
GOVERNMENT. 
No. I, 


Durine the past few years the Government of the 
United States have been prosecuting an active policy of 
land reclamation by the introduction of irrigation in the 
arid and semi-arid regions of the western part of the 
country in order to open up these regions for settlement. 
These regions lie between the Missouri River valley and 
the Rocky Mountains, and in the south-west section 
of the country. The “Great American Desert” of old- 
time geographies has dwindled to comparative insignifi- 
cance with the intrusion of population along its borders, 
and vast areas of deserts and arid districts are found to | 
be capable of conversion into agricultural districts of | 
exceptional fertility by the application of water. For this | 
agricultural development, of course, a large and regular | 
supply of water is absolutely necessary. This is now 
being obtained by the Government; mainly by the estab- 
lishment of great storage reservoirs in the mountains, | 
and partly by pumping from underground waters which | 
are found in many places. Extensive engineering works in | 
the way of dams, tunnels, aqueducts, canals, &c., are | 
required to hold and store the water, and to bring it to | 
the systems of canals or ditches by which it is distributed | 
throughout the irrigation districts. 

On nearly 30 per cent. of the area of the United States | 
the mean annual rainfall is less than 20in., and in a large | 
portion of the arid region—in the great interior basin and | 
the south-west—it is less than 10in. In some parts, such | 
as sandy desert wastes, which produce nothing but cactus 
or sage brush, it is 3in. to 6in. Even where the iarger | 
amount of rainfall prevails, the best lands are valuable | 
mainly for grazing in summer. With a regular and | 
sufficient supply of water, applied artificially by means of 
irrigation, the region develops great agricultural resources, 
owing to the great latent fertility of the soil, and to the 
large amount of sunshine which prevails. Cultivation or 
farming is precarious—and impracticable on a large scale 
—in such country when dependent upon a scanty and un- 
certain rainfall, and upon rivers which have a variable 
flow, ranging from an almost dry bed to a destructive 
flood. Under the changed conditions consequent upon 
irrigation, the lands in many cases become specially suit- 
able for raising high-class products, such as fruit. 

In many of the irrigation districts the climate has a 
temperature variation from 25 deg. below to 100 deg.—or 
more—above zero, Fah. In others the range is from 20 deg. 
to 120 deg. above zero. The sensible variation is con- 








siderably less, however, owing to the fact that the dryness 
of the atmosphere in the arid region renders the extremes 





of heat and cold much less trying or perceptible than in 
regions where there is greater humidity. 
also are exceptional, while the average temperatures con- 
tinue for long periods. 

Irrigation is by no means a new development in the 
arid region, as considerable areas have been gradually 
reclaimed in various parts by the introduction of irriga- 
tion—sometimes on a large scale—by private enterprise 
and capital. In such cases the supply has been obtained 
from the river channels, the waters being diverted by 
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Fig. 5—-GOVERNMENT IRRIGATION DISTRICTS 








Fig. 4-ORCHARD ON IRRIGATED LAND—OREGON 


not cause extensive damage by inundating and washing 


The extremes away the land, or destroying dams, headworks, canals, 


and other works built for irrigation purposes. 

A permanent supply of water under control, that will 
be available as and when needed, can be obtained, as a 
rule, only by establishing storage reservoirs near the 
headwaters of the rivers in order to restrain and conserve 
the flood-waters and winter flow. In this way there is 
obtained not only a regular and regulated supply, but also 
a greatly increased supply beyond the normal low-water 
flow, which admits of a far greater development by irri- 
gation than when the natural tlow alone is depended 
upon. These reservoirs must in most cases be at great 
distances from the lands dependent on them, and 


| they involve heavy and costly works, while other exten- 


sive works are necessary to bring the water upon the 
lands. Such projects are impracticable for private enter- 
prise, partly on account of the great cost, and mainly owing 
to the interference between public and private rights in both 
the water and the land. 

The irrigation question has been taken up in a very 


| thorough manner py the Government, in order to open 


additional areas to settlement and to utilise part of the 
great areas of dry and desert land which are within the 
ownership of the Government. In 1902 Congress passed 


| a law providing that the money received from the sale of 


public lands in some sixteen States—comprised within 
the arid region—should be set aside as a special “ reclama- 
tion fund.” This fund was to be used in investigation 
work, and in the construction and maintenance of irriga- 
tion works for the storage, diversion and development of 
waters for the reclamation of arid and semi-arid lands. 
The law provided that the lands thus reclaimed were to 
be sold under certain restrictions under the homestead 
laws, and in tracts of not less than 40 acres or more than 
160 acres. In this way the settlers buy their lands direct 
from the Government, instead of renting or buying them 


+ from land and irrigation companies, whose purpose it is 


to make a profit from such sale or lease. The settlement 


| is thus limited also to the ordinary or individual settler. 


While the Government pay the cost of the works, it is 
recouped by the sale of the lands. The price of the land 


| in any one district.is determined by the cost of the works 


built to provide a supply of water for that district. The 


dams and canals and distributed over certain districts. | revenue thus obtained is turned into the Reclamation 


In many of these cases, 
limited and uncertain, and irrigation capacity must depen 
largely upon the flow at low-water periods. 
beyond this is attempted there is constant 
disastrous loss of crops due to insufficient water. 
of the rivers also have severe flood periods ; but the hig 


however, the river supply is Fund, and becomes available for the construction of 
d | works for other districts. 
If anything | self-perpetuating. The payments for the land may be 
danger of | distributed over a term of not more than ten years. 
Many | addition to the price of the land, there is, of course, an 
jh | annual charge for the water, and this revenue is applied 


In this way the fund is made 


In 


water passes off too rapidly to be utilised, even if it does | to the maintenance and improvement of the works, 
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Each complete and individual scheme of irrigation is 
known as a “project,” and at the present time about 
twenty-six projects have been undertaken. The works 
are in various stages of progress, some being only com- 
menced or under investigation, while some projects are 
already supplying water to portions of their dependent areas. 
It is estimated that a total area of some 30 million acres 
of land will be reclaimed in this way. Thisis a vast area, 
and will most likely be increased ; but it forms only a very 
small portion of that part of the country through which it 
is distributed. This is shown by the map in Fig. 5, on 
which the Government irrigation districts are shown by 
solid black marks. It is to be remembered, however, 
that this map shows none of the many private irrigation 
districts. 

Nearly one million acres are now ready for irrigation, 
and it is estimated that over 20,000 people are established 
already in homes in the erstwhile “arid west” as the 
result of this work by the Government. More than 
twenty towns have been established, and over a hundred 
miles of branch railways have been builtto connect trunk 
lines of railway with newly developed agricultural dis- 
tricts. The Government keep experienced farmers in 
each district for the purpose of instructing settlers who 
are not familiar with the special features and require- 
ments of farming in these regions or on land under 
irrigation. In some of the districts, also, there are 
Government demonstration farms, upon which are grown 
the products most suited to the conditions of soil and 
climate of that particular district. In some districts there 
is general farming, while others are specially adapted to 
fruit farming. 

The contrast between the lands before and after irriga- 
tion is shown in the four accompanying photographic 
views. Fig.1 shows a stretch of sandv desert in Nevada, 
five miles south-east of the town of Wadsworth. Upon 
it grow bunches of sage brush. Fig. 2 is a view in the 
same district, showing a tract of land under irrigation and 
cultivation, producing a crop of potatoes. The straight 
dark line shows the meeting point of the natural and the 
cultivated land. The view shows also one of the typical 
farmhouses, and the poles of the telegraph and telephone 
lines by which the irrigation works are served, and by 
which most of the individual farms are in touch with the 
nearest neighbours, towns, and railway stations. This 
land is included in the Trucke-Carson irrigation district, 
the works of which will be described later. 

Fig. 3 shows a stretch of sage brush land, with some 
scrub brush, in the Umatilla district in Oregon, which has 
been divided into five-acre tracts for cultivation. Fig. 4 
shows one of these tracts under cultivation, and planted 
for an orchard or fruit farm. This land is included in 
the Umatilla irrigation district. 

The irrigation work is in charge of the United States 
Reclamation Service, which is a bureau of the Depart- 
ment of the Interior. Mr. F. H. Newell—formerly En- 
gineer-in-Chief—is the Director of the bureau. Mr. Arthur 
P. Davis is Engineer-in-Chief, and the bureau has a large 
force of engineers and scientific experts engaged in the 
preliminary investigations, in the laying out and construc- 
tion of works, and in experimental work on various lines. 
Some of the construction work is done by contract, but 
many of the large enterprises are being carried out 
directly by the Reclamation Service, which employs its 
own forces under the management of its own engineers. 
In several cases contractors have abandoned the work, 
mainly because they had under-estimated the difficulties 
and cost of work in unsettled country. In these cases 
the Government have taken over the execution and con- 
pletion of the work. 

To obtain and hold a sufficient working force is one of 
the great difficulties of engineers and contractors alike. 
There has been so much railway construction that the 
demand for labour has exceeded the supply—as far as 
good material is concerned—so that on each job there is 
a continual stream of men coming and going. The work 
is hard, but one great advantage in it is the absence of the 
drinking saloons, gambling houses, and other “ entertain- 
ments ” which spring up at intervals along new railway 
lines, and in which the men find amusement and means 
of spending their money. Another difficulty is that a law 
limits the working hours on all Government work to eight 
hours per day. The men, however, expect to get as much 
pay as they would get for nine, ten, or more hours of 
work ‘on a railway; if they do not get it they become 
dissatisfied and leave, There is no occupation for 
the enforced leisure hours, and as a matter of fact 
the men would rather be at work, and would be better 
off if thus employed. The law was demanded by the 
agitating labour interests to prevent “labour” from being 
overworked. While it is most desirable that men should 
not be overworked, this law seems to require them to be 
underworked. It undoubtedly has some good features, 
but its application indiscriminately to all Government 
work illustrates important defects in the system. 

A specially interesting feature of the Government 
work on the Reclamation Service is the practice of cost- 
keeping, to show in detail the unit costs of the various 
items of work in each structure. From a report by the 
Director, Mr. F. H. Newell—formerly Engineer-in-Chief 
of the United States Reclamation Service—the following 
notes on this important subject are taken, which is 
being taken up more and more thoroughly by the 
engineers of companies and contractors in the United 
States. 

Book-keeping is concerned with fiscal statements only. Cost- 
keeping analyses such statements to get at their meaning. It 
enables the engineer to select the most economical methods, and 
to select, arrange, and operate his machinery and men in the most 
economical manner. It enables him also to estimate and analyse 
the cost of proposed work with intelligence and precision. Engi- 
neering construction costs, therefore, are the fundamental data of 
estimates and execution of engineering work. 

_ The design of a structure cannot be economically made without 
intimate knowledge of the comparative cost of building material 
in place. The designer must select concrete, stone, steel, or 
timber out of which to build his structure. These materials must 


be considered not from the standpoint of market prices only, but 
also from the standpoint of permanency and cost of erection. All 


economical designs are therefore equational functions of variable 
cost data, the empirical constants of which are necessarily derived 
from preceding records, 

The various structures of any engineering project having been 
designed properly, the estimate of the cost of the whole, with the 
varying elements entering into the same, can be determined only 
by a careful consideration of past information along similar lines. 
The matter of determining the amount of capital necessary to 
carry on the work, the expense of the executive force, in addition 
to mere cost of labour, materials, and supplies, must all be largely 
inferred from the knowledge obtained from preceding experience 
as formulated for such use. 

The constructing engineer is equally concerned in engineering 
costs. He must know the kind of machinery adapted to a par- 
ticular kind of work, and must know how to place and manipulate 
it economically. This he can know only from previous records of 
output, or what is known as engineering costs or data. In the 
stud hy the organisation of men the efficiency of the organisation 
can determined only by careful cost records and comparison 
with the cost of similar work. 

The keeping of engineering construction costs has not yet 
crystallised into uniform methods. There are about as many 
practices of compiling information of this character as there are 
engineers who keep cost records. The degree of completeness 
and the degree of analysis are so uncertain that valuable com- 
parison is almost impossible. This condition is very unfortunate 
for the engineering public, and the leading engineering societies 
of the country could render a good service to the engineering pro- 
fession by unifying engineering cost-keeping methods. 

A comprehensive method of cost keeping must necessarily be 
based on a logical analysis of the elements of cost pertaining to 
the work under consideration. The degree to which the analysis 
should be carried depends on the purpose for which the cost is 
being compiled and on the magnitude of the work. On small jobs 
a close analysis is both practical and desirable, but on large works 
of varied character, such as those being constructed by the United 
States Reclamation Service, in which the necessity for a method 
adapted to all items of classification of work exists, it is not 
advisable to enter into laborious refinement. For such engineer- 
ing works the methods adopted by the Reclamation Service require 
the distribution of costs under the following heads :—Interest 
investment, preparatory expenses, plant depreciation, materials, 
supplies, executive, labour, and engineering. 

These heads are defined to cover expenses as outlined below :— 
(1) Interest investment includes all charges for insurance, bond 
premium, and interest on cash and borrowed capital. (2) Pre- 
paratory expenses include all charges for the construction of 
roads, erection and drainage of camps, delivery and installation of 
plant, and other expenses involved before the actual construction 
begins. (3) Plant depreciation includes all charges for repairs 
and the depreciation of tools, machinery, buildings, and the like. 
(4) Materials include all charges, including freight, for expend- 
able property entering into the structure and remaining a part 
thereof. (5) Supplies include ali charges, including freight, for 
expendable property used in building work and wholly consumed 
therein. (6) Executive includes all charges for salaries of 
superintendents, foremen, timekeepers, clerks, watchmen, and for 
other general administrative expenses. (7) Labour includes all 
charges for hire of teams and of skilled and common labour not 
classified in executive. (8) Engineering includes all charges for 
salaries of engineers and inspectors. 

In order to distribute the costs properly in this system they 
are charged directly to the items of the contract to which they 
apply where possible, and are otherwise pro-rated during the 
continuance or at the completion of the contract. For the pur- 
pose of facilitating the keeping of costs and of giving full value to 
the results, the contract items are carefully elassified in specifica- 
tion schedules, so as to require bids on each distinctive class of 
work having a common cost. 

The collection of data for this method of cost keeping is made 
by means of the time-distributing system. In the daily time 
book, so designed as to serve also as a monthly time book, a 
separate page is devoted to the records of a single contract item, 
the entries being made under the heads of engineering, executive, 
and labour. Likewise a daily-monthly material book is used in 
which charges against each contract item are similarly made 
under the heads of plant, materials, and supplies. 

The information contained in the daily-monthly time and daily- 
monthly material books is then carried forward at the end of each 
month to a ledger, in which entries of monthly progress are made 
from an estimate book or sheet. In this ledger accounts are 
carried with each item of the contract, secondary charges being 
made under the proper heads hereinbefore mentioned. Certain 
charges, such as those against investment, interest, preparatory 
expense, and portions of others, are necessarily carried forward 
en masse until the completion of the contract, at which time dis- 
tribution is made among the items of the contract. 

While figures are always essential to the usefulness of cost data, 
it is recognised that a complete knowledge of the conditions 
affecting component prices is equally imperative. The character 
of machinery, the conditions of labour, the geography of the work, 
the topography of the site of the work, the proximity of construct- 
ing material, the condition of the weather, and other similar 
circumstances, are all important matters for record. Entries in 
the daily-monthly time books of these elements of cost are, there- 
fore, made by the timekeepers. 








THE WIDENING OF BLACKFRIARS BRIDGE. 





ANOTHER important step in the solution of the problem of 
transit in London was completed on Tuesday, Septem- 
ber 14th, when the widened Blackfriars Bridge over the 
Thames was formally opened by the Lord Mayor of London. 
The work of widening the bridge has been in progress since 
February, 1907, and has proceeded uninterruptedly since that 
date. The contract for the whole of the work was placed with 
Sir William Arrol and Co., Limited, of Glasgow, and the 
bridge was to be completely finished ready for traffic by Feb- 
ruary, 1910. So expeditiously has the work been carried out 
that it has been finished about six months ahead of time and 
within the estimated cost ; and this excellent record has been 
made, notwithstanding that the additional work for the tram- 
ways was undertaken by the firm on the understanding that 
it would not interfere with the completion of the main con- 
tract. It was the original intention of the Corporation to lay 
the tramway tracks after the main contract was completed. 
This is a record in bridge building, and the creditable per- 
formance is due to the excellent arrangements and foresight 
displayed by Sir William Arrol and Co., Limited. 

A bridge over the Thames has existed on this site for 140 
years. The first bridge was an elegant stone structure of 
nine arches from designs by Mr. Robert Mylne. The founda- 
tion-stone was laid on 31st October, 1760, and the bridge was 
completed in 1769. The completed bridge cost £166,217, of 
which £13,377 was for the approaches and arching over Fleet 
Ditch. The increased flow of the river consequent on the 
removal of old London Bridge caused increased scour in the 
vicinity of old Blackfriars Bridge and undermined the 
foundations. 

The present bridge as it existed until the spring of 1907 
was designed by Mr. Joseph Cubitt, and was the selected 





design in an open competition. The work was begun in June, 












1864, and the bridge was opened on November 6th, 1869. 
The total cost was £269,000. 

The bridge has a total length between abutments of 922ft., 
and is divided into five spans, the two abutment spans being 
155ft., the two intermediate spans 174ft. 5in., and the centre 
span 186ft. 5in. The two centre piers are 18ft. 2in. wide at 
the springing and the intermediate piers are 20ft. 6in. wide. 
The clear width between parapets was 75ft. 

Each of the piers is founded upon six independent wrought 
iron caissons, four of which are rectangular in shape and the 
other two are curved to a radius to approximate the form of 
the cutwater. The caissons were sunk into the clav with 
spaces of 3ft. between them, which were afterwards cleaned 
out and filled with concrete. The piers are built of granite 
ashlar with brickwork hearting, and have cutwaters orna- 
mented with polished red granite columns, having Portland 
stone pediments and capitals. The abutments, which have 
a total thickness of about 40ft., were built within cofferdams 
upon concrete foundations. They are formed of concrete and 
brickwork and faced with granite ashlar. 

Each span consisted of nine wrought iron arched ribs 
spaced about 9ft. apart with suitable cross bracing between 
them. The ribs supported floor girders upon braced 
spandrils. The granite setts of the roadway and paving of 
the footways are supported upon concrete resting upon 
buckled plates. The ornamental spandrils of the outer ribs 
are of cast iron, to which an ornate facia is bolted at the 
footway level. The parapet is of ornamental cast iron. The 
contractors were Messrs. Thorne and Co., whose resident 
engineer was Mr. F'. W. Brvant, a man of great ability, 
courage, and resource, all of which were needed. 

The desire of the London County Council to run their 
southern electric trams over the river to relieve the congestion 
at their termini at the bridges led the Corporation of the City 
of London, under whose jurisdiction the bridge is, to apply 
to Parliament for permission to widen the bridge to link up 
the trams on the Embankment with those on the south side 
of the river. The engineers for this work were the late Sir 
Benjamin Baker, K.C.B., K.C.M.G., and Mr. Basil Mott, 
M. Inst. C.E. 

The work involved increased the width of the roadway of 
the bridge from 43ft. to 73ft., providing a large curved 
approach from the Embankment to the north span, and laying 
a double line of electric tramway on the new portion of the 
road. 

The existing abutments and piers had to be extended 30ft. 
westwards. The extended piers were founded upon heart- 
shaped caissons which fitted the existing cutwater caissons. 
These caissons were built over their final position and lowered 
to the bed of the river. They were sunk under air pressure 
into the clay and were filled with concrete during the process. 
A space of 12in. left between the old and new caissons was 
cleaned out and filled with concrete. The masonry of the 
vier was then built up inside temporary caissons, which were 
bolted to the permanent caissons. The cutwaters and 
ornamental masonry were removed from the old piers and 
re-erected on the extended piers. Special care had to be 
taken with the north abutment on account of the proximity 
of the Metropolitan Railway tunnels. The new foundations 
were sunk lower than the old foundations of the adjacent 
works. The original intention was to sink one large caisson, 
but before beginning the work it was decided to divide the 
caisson into three parts to reduce the risk, and to drive a line 
of cast iron sheet piling close to the underground railway to 
@ depth beyond the level of the new foundations. After the 
caissons were sunk and filled with concrete they were loaded 
with rails to produce a greater compression on the soil than 
was possible from the permanent load. The operations were 
successfully carried out without any disturbance to the existing 
works. The curve on the underground railway caused the 
extended abutment to be reduced in width, and the stability 
was maintained by building cast iron blocks instead of brick- 
work into the abutment. A steel skewback girder to 
distribute the thrust of the arched ribs was provided at the 
springing levels, and was securely bolted to the abutment 
foundations. The south abutment was built within a coffer- 
dam. 

No staging was permitted in the river except round the 
piers and at the north span. The steelwork of the north span 
was built upon centering supported upon this staging. It 
was a condition of the contract that the existing face ribs, 
with their cast iron spandrils and parapets, should be removed 
and re-erected as the face ribs of the widened bridge. This 
was done by means of an overhead traveller, which was built 
over each face rib after the piers had been extended. By 
means of suspenders from the traveller passing under the 
rib the complete rib, with the cast iron spandrils and parapets, 
was lifted from its bearings and traversed 30ft. westwards 
and lowered into its final position. The rib was steadied by 
transverse girders, which were secured to the face rib at one 
end and passed through suitable slippers on the last remain- 
ing rib of the old bridge. After the face rib was in 
position these cross girders were secured to the ribs on each 
side of the 30ft. gap and served as staging upon which to 
erect the three new steel ribs of the widened bridge. 

In moving the face ribs to their new position care was 
taken to transfer them in the order which would produce the 
least unbalanced thrusts upon the new piers. 

The successful completion of this work so much within the 
contract time is a matter of congratulation to the Corporation 
of the City of London, the engineers, and Sir William Arrol 
and Co., Limited. 








THE INSTITUTION OF MINING ENGINEERS. 





THE twentieth annual general meeting of this Institution 
opened at Newcastle-upon-Tyne on Wednesday of this week, 
when several papers were submitted and discussed. These 
included ‘‘ Fire-damp Caps and the Detection of Fire-damp 
in Mines hy means of Safety Lamps,’’ ‘‘ Equipment for the 
Study of Flame Caps and for Miscellaneous Experiments on 
Safety Lamps, ‘‘ Sinking through Sand at Newbiggin Col- 
liery,’’ and other papers on cognate subjects. Yesterday and 
to-day were devoted to excursions to various places of pro- 
fessional interest in the neighbourhood, such as the Harton 
Colliery, the Carville Power Station, and the sinking opera- 
tions at the Newbiggin Colliery. We propose dealing with 
the meeting in our next issue. 
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SCHERZER ROLLING LIFT BRIDGE ACROSS 
NGAWUN RIVER, BURMA. 


IN August, 1904, the Burma Railways Company com- 
menced work on an extension of its line from Henzada to 
Kyangin, a distance of 65.66 miles. This work required the 
construction of a bridge to cross the Ngawun River, about 
16 miles from Henzada. The original intention was to ccn- 
struct this bridge of fixed spans, grading up the approaches 
so as to provide a clearance of 40ft. underneath for the 
passage of vessels, but, as this clearance required a gradient 
of 1 in 200, it was decided to reduce this to 1 in 300, and to 
construct a movable bridge for the accommodation of the 
river traffic. Extensive navigation is carried on along the 
Ngawun River by the Irrawaddy Flotilla Company, which 
runs @ line of steamers for both passenger and merchandise 
traffic. For the accommodation of shipping the Government 
authorities required a clear channel of 200ft., which, with 
the local conditions to be met, made it necessary to consider 
carefully the various designs of movable bridges which 
could be adopted. Eventually arrangements were made for 
the provision of a double-leaf through bridge constructed by 
Spencer and Co., Limited, Melksham, Wilts, to the designs 


Fig. 1—THE BASCULE SPAN AND ITS APPROACHES 


foundation design. The advantage of the bascule bridge 
| over the old-fashioned type of swing bridge in this respect is 
| apparent from a study of the general plan—Fig. 1. Hand 
| power is used to operate the leaves, and is derived from 
| winches on the deck of the approach spans, being transmitted 
by a system of gearing to the main operating struts, of which 
| there are two on each leaf lying outside the trusses, the 
| centre line of the struts coinciding with the centre line of the 
| approach trusses. The substructure was completed, and 
erection started in the spring of 1908, the bridge being finally 
| finished and opened to traffic early in December, 1908. On 
| this page, and on page 296, we give some views of the bridge 
in various stages of construction. Fig. 2, which is a view 
taken on September 15th, 1908, shows the south leaf being 
erected in the open position, and the sliding derrick used. 
| The engraving—Fig. 3—which was taken on September 26th, 
| 1908, shows the progress of erection work on both the north 
| and south leaves. This view shows how the movable leaves 
| were erected without any falsework obstructing the 
| navigable channel. A view taken on October 10th, showing 
the south leaf counterbalanced, and the method of placing 
the end floor beam, is given in Fig. 4. In the view—Fig. 5 
—which was taken on October 22nd, 1908, both leaves are 
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ture, being succeeded by Mr. J. A. Despeisis, superintendent 
of ways and works. 








TURBINE STEAMER HUALLAGA. 





On Tuesday of last week the above steamer, which has been 
built by Cammell, Laird and Co., Limited, Birkenhead, for the 
Compania Peruana Vapores y Dique del Callao, went for her trial 
trip in the Mersey estuary, and during six hour’s continuous steam- 
ing with and against the tide maintained an average of nearly 
194 knots. This is the second vessel built at T’ranmere for the 
above company. The first was called the Ucalayi. They are intended 
for carrying both passengers and cargo, and in addition to being 
propelled by turbines are fitted to burn oil as fuel. The Huallaga 
is built on graceful lines, her chief dimensions being :—Length 
over all, 375ft.; beam amidships, 46ft.; gross tonnage measure- 
ment, 3300; and loaded displacement, 6000 tons. High-class 
accommodation is provided for 112 first and 95 second-class 

ngers in rooms ranged along the centre line of the ship on the 
shade and spar decks. There are four decks in all, and the 
accommodation houses commence just abaft the breakwater 
forward, and extend aft to the stern of the vessel, At the fore 
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Fig. 6—END VIEW 


and specification of the Scherzer Rolling Lift Bridge Com- 
pany, of Chicago. The superstructure of this bridge consists 
of a double-leaf through single-track Scherzer rolling lift 
bridge, having a span of 220ft. from centre to centre of bear- 
ings, flanked on one side by three and on the other by two 
approach spans of about 160ft. each. The substructure con- 
sists of brick masonry piers founded on wells, a method of 
construction generally used in Indiaand Burma. The design 
of the bridge was based on the specifications of the Govern- 
ment of India for railway bridges. For the erection of the 
superstructure of the fixed spans falsework composed of 
frame bents resting on piles was used, there being four 
towers of two bents each for each approach span. The leaves 
of the bascule span were erected in the open position by means 
of a sliding derrick, which was advanced along the open leaf 
as each panel was added. The track girders on which 
the moving leaves roll in opening and closing are carried by 
the adjacent fixed spans. One of the distinguishing 
characteristics of the design of this bridge is the economical 
arrangement and the small size of the piers, providing ample 
support to the superstructure with the least possible 
obstruction to the flow of water. The rivers in India and 
Burma during the rainy season are subject to heavy flooding, 
and obstructions to the flow of the water cause deep holes to 





counterbalanced. The engraving—Fig. 6—gives an end view 

taken on December 2nd, whilst the view—Fig. 7—which was | 
taken on the same date, shows the leaves fully open. It is | 
stated that this is the largest movable bridge yet constructed | 
in Asia, and its successful and satisfactory completion will | 
doubtless influence the construction of other bridges where | 


Fig. 7—-LEAVES OPENED 


end of the ’tween decks balow the spar deck 200 portable barths 
have been provided for deck passengers. The ‘tween deck space 
is also furnished with portable cattle fittings for the carriage of 
live stock. The cargo space measures 150,000 cubic feet, and the 
ship is fitted throughout with electric light. 

The propelling mavhinery, supplied by the builders, consists 
of a setof Parsons compound steam turbines, driving three shafts. 





similar problems are to be solved. By the use of a Scherzer | The high-pressure turbine drives the centre shaft, and the wing 


rolling lift bridge the rails may be placed a minimum 
distance above water, effecting a large saving as compared 
with the cost of a fixed bridge elevated a sufficient height 
above the water to allow the passage of vessels underneath 
the bridge, in which case long and high embankments would 
have to be constructed to reach the bridge level, and these 
gradients would be a perpetual tax on all traffic crossing the 
bridge. 

The work was executed under the supervision of Messrs. 
Rendel and Robertson, consulting engineers, 8, Great George- 
street, Westminster, 8.W. Mr. Albert H. Scherzer, presi- 


dent and chief engineer of the Scherzer Rolling Lift Bridge 
Company, designed the superstructure of the bascule span | 


and the two adjacent approach spans in co-operation with 
the engineers of the railway company. The substructure 
was designed by the railway company. Mr. G. Mills was in 
direct charge of the work as chief engineer of construction for 


scour in the river bed, calling for the exercise of great care in | the railway company until the completion of the substruc- | 


| shafts are driven by low-pressure turbines, the reversing turbines 
| being incorporated with the low-pressure machines. The turbine 
| cases are of cast iron, and the rotors are built up with cast steel 
| wheels and forged steeldrums, The centrifugal circulating pumps, 
| feed heater, bilge ballast, and other pumps were supplied by 
| Gwynnes, Limited, London. The boilers are four in number, two 
| double-ended and two single-ended, of the cylindrical return-tube 
| type, constructed for a working pressure of 160 lb. per square inch. 
| They are worked on the closed stokehold system of forced draught 
| by means of four fans. An oil fuel arrangement is provided which 
| can be put into operation at any time after removing the furnace 


| bars, bearers, and bridges used for coal burning, and replacing 


these by the special furnace fronts, burners, &c. The cargo 
winches and windlass have been supplied by Messrs. J. H. Wilson 
and Co., Liverpool. These steamers are intended for service on 
the West Coast of South America. 
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RAILWAY MATTERS. 


\Vge hear that the Great Northern Company is recon- 
structing Brayford Swing Bridge, between High-street and East 
f{lolmes, at Lincoln, and all main line traffic will in the meantime 
be worked over a new temporary single line at Kast Holmes 
Junction. 

AccorpING to the Railway News, it is proposed to 
construct a light railway through Corporation-road, Grimsby, to 
the Great Central Company’s deep-water dock at Immingham. 
it will be a single-track electric railway, with passing places at 
intervals along the route and shelters for passengers at. the 
termini, 

Many of the American railways are arranging to employ 
telephones for train despatching, the Northern Pacific having 
already 470 miles of telephone in service and 250 more projected, 
while the New York Central will have its whole route to Chicago 
under telephone control when 200 miles of equipment, in addition 
to the present 250 upon the Michigan Central, is complete. 


Tur Hatfield Light Railway, having passed through 
both Houses of Parliament, is now within the range of practical 
polities. Preparations are being pushed forward with a view to 
the early commencement of the constructive work. The new rail- 
way will extend the existing Axholme Light Railway from Hatfield 
Moor to Black Carr Junction, south of Doncaster. It is under- 
stood the contracts will be placed very shortly. 





Tue question of the conveyance of a substantial por- 
tion of the mails and parcels by the Kalka-Simla Railway, states 
the /ndian and Kastern Engineer, is now under consideration by 
the Railway Board. The arrangements contemplated do not 
provide for the cariage of the foreign mails. A rail petrol motor 
car has been ordered for experimental purposes, and if the experi- 
ments prove satisfactory, arrangements for carrying these mails 
will be considered. 


Tur Shrubb Hill station of the Great Western Com- 
pany at Worcester, states the Railway News, is about to be 
materially altered and remodelled. A new signalling apparatus 
has already been brought into use, and it is intended to provide 
another bridge for conveying luggage over the lines, with a lift at 
either end. The level crossing and the dwarf signal-boxes at 
either end of it are to be abolished, and the platform accommoda- 
tion will be increased. The whole of the work is to be carried out 
at once, 


AccorpINnG to a consular report, within the last year or 
two some American railway companies have sent out over their 
lines trains carrying specialists inagricu!ture, horticulture, dairying 
and live stock, who give lectures to farmers on their several sub- 
jects. These trains are fitted up with all kinds of appliances, 
implements, and machines, even carrying poultry and milch cows 
to demonstrate milking machines. The lessons taught are said to 
be much appreciated by the farmers, and have the effect of inciting 
them to practise modern methods. 


Tur Secretary of State for the Colonies has sanctioned 
the construction of a section of the Negombo-Puttalam Railway, 
or Coast Line north of Colombo, namely, that from Negombo to 
Chilaw. ‘The money to meet the expenditure is to be denved from 
surplus funds. The Negombo Railway extension will be completed 
in December next. It was expected that the line would have 
been completed by September, but the progress of the work has, 
it is reported, been hindered by the operations over the Dan- 
dugama bridge, the sinking of the cylinders proving an exceed- 
ingly difficult task. 


Ay American contemporary states that the construction 
of a mono-railway through Pelham Park to City Island will be 
commenced early this autumn. Engineers of the Public Service 
Commission, who saw the system in operation at the Jamestown 
Exhibition, say that a speed of 135 miles an hour may be expected 
over parts of the route where right of way has been granted away 
from highways, so that the train headway may be unrestricted. lf 
this line meets with the approval of the public, application will be 
made for permission to operate mono-rail express trains on an 
upper deck over the present elevated railways in New York. 


Tue first section to be completed of the great network 
of electric railways, which are to serve the whole region of the 
Pyrenees in the South of France, is the line from Villefranche to 
Bourg-Madame. This undertaking will continue the railway from 
Perpignan to Prades and Villefranche into the Upper Valley of the 
Tet, and will link together the two lines which join France and 
Spain—namely, the line following the coast from Perpignan to 
Barcelona and the railway between Ax and Ripoll, the construc- 
tion of which is being actively prosecuted. This latter line will 
unite Toulouse and Barcelona through the valleys of the Ariége and 
the Ségre. 


Tuer Bulletin Commercial (Brussels) of 4th September 
announces, on the authority of the Belgian Consul at Seoul, that 
a scheme will shortly be submitted to the Legislature at Tokio for 
the construction of two new railways in Corea—one from Seoul to 
Wonsan, at a cost of 20,000,000 yen (about £2,000,000), and 
the other running south, at a cost of 15,000,000 yen (about 
£1,500,000). The Bulletin also announces, on the authority of 
the Belgian Consul at Batavia, that the Legislature of the Dutch 
East Indies have granted to a tramway company in that town 
permission to extend its system of lines (double track) over a 
distance of 24 miles. 


THe new Pennsylvania terminal station in New York 
is rapidly approaching completion, and the last piece of stone in 
the exterior finish of the station-was recently put in place. The 
dimensions of this work are unusually large. The exterior walls 
are nearly half a mile long, and they contain 490,000 cubic feet of 
granite. Adding to this 60,000 cubic feet of stone used inside the 
concourse gives a total of 550,000 cubie feet of granite, weighing 
47,000 tons, which required 1140 freight cars to transport it from 
the quarries at Milford, Mass. Into the construction of the build- 
ing there have also entered 27,000 tons of steel and 15,000,000 
bricks, weighing 48,000 tons, 


Ir is announced that, commencing with November Ist 
next, 773 engines on the Austrian State Railways will use liquid 
fuel, and probably in a short time liquid fuel will also be intro- 
duced on all the mountain railways, especially on the lines of 
Bregeuz, Trieste, and Pontebu. The reasons assigned for the 
change are that the supply of coal to these lines is a very expen- 
sive item, and the damp atmosphere of the mountainous districts 
considerably lowers the calorific power of coal, the tunnels being 
soon destroyed by the smoke and gases produced, while the possi- 
bility of making an agreeable smokeless journey into these dis- 
tricts, it is hoped, will attract more tourists from abroad, and thus 
indirectly raise the profits of the State. 


AccorpinG to the Electrical Review and Western 
Klectrician, steadily and surely the electrical zone of the New York 
Central and Hudson River Railway is reaching out toward Fishkill 
Landing. So steadily is the extension of the zone going on that 
to reach these villages is now but a step. Croton, about 25 miles 
south, is already in the zone, and Peekskill, Cold Spring and 
Fishkill Landing will be included when the next step northward is 
taken. Recently the big power plant at Glenwood, near Peekskill, 
was put in operation. This plant gives the New York Central a 
power-house which will supply power sufficient to run the cars 
from New York to Croton-on-Hudson, A similar plant is to be 
erected either at Fishkill Landing or Poughkeepsie. Level cross- 
ings are to be abolished within the zone. 


NOTES AND MEMORANDA. 


EXPERIMENTS with rubber-asphalt roadways covering a 
period of six years are reported to have shown very satisfactory 
results. Rubber asphalt is claimed to be more plastic and more 
adhesive than pure asphalt and resists higher temperatures. 
This product, which is manufactured under a patented process, 
permits cold applications of the asphalt, which are said to possess 
all the advantages of hot compressed asphalt without its 
drawbacks. 


An American contemporary states that reports from 
builders of steam-shovel and dredging machinery show that 
electricity as a motive power in working these shovels and 
dredges has gone beyond the experimental stage, and that in the 
future design of such shovels and dredges electricity is going 
to play a very important part. In the Western States, especially 
where water power is available, many shovels and dredges are 
being put into use and equipped with motors to be operated 
electrically. 


Sampues of air at a height of nearly nine miles have 
been recently obtained and examined for the presence of the rare 
gases. The collecting apparatus, carried by a large balloon, is a 
series of vacuum tubes, each drawn out to a fine point at one end. 
At the desired height, an electro-magnetic device, connected with 
each tube and operated by a barometer, breaks off the point of 
the tube, admitting the air. A few minutes later, a second con- 
tact sends a current through a platinum wire around the broken 
end, melting the glass and sealing the tube. All the samples 
obtained show argon and neon, but no helium was found in air 
from above six miles. 


ELEctRIc current may leak to earth from any part of a 
system through (a) the insulation resistance of that part of the 
system, (/) the capacity to earth. In direct-current systems we 
have only to consider (a), but in alternating-current systems a 
capacity current is always flowing to earth from all parts of the 
system, and in the case of extra high-tension generators and cable 
networks the capacity current through the insulation of the 
winding and the dielectric of the cable may be considerable. 
Inductive leakage paths do not naturally occur, but they may 
sometimes be considered, since their presence may be beneficial, 
and they may be introduced artificially. 


ForTONATELY, says a well-known professor, the delay 
in establishing electrical traction in this country under wise 
conditions enables one to say that our gas and water pipes, as 
well as our telephone, telegraph, electric light, and traction 
cables, are depreciated little, if at all, by stray currents. Happy 
is the land where the bonds are good, the positive and negative 
feeders rightly calculated, and all is under the watchful care of 
a paternal Board of Trade. This is not the country where one 
can study electrolysis due to stray currents. The voltmeter and 
the coulombmeter must be taken to the United States or 
Germany, where there will be readings worth the taking. 


Aw article in a contemporary describes some fresh 
determinations of the amount of radium present in sea water, the 
specimens being taken from the Atlantic at various places, and at 
once placed in clean new bottles. All possible precautions were 
taken to eliminate error, and the mean result for the six samples 
was 9 x 10-!%gm. per gramme of sea water. This is only about 
one-seventeenth of the value (1.6 x 10~14) obtained by Joly, but 
agrees fairly well with the value 6 x 10~1!6 previously obtained by 
Mr. A. 8S. Eve. It is also shown that, when testing for the 
quantity of radium emanation present in a given solution, about 
equal accuracy is obtained by collecting the emanation over water 
or over mercury. 


In order to obtain wind records for Berlin an anemo- 
meter was in use on the tower of the Joachimsthal Gymnasium 
from 1884 to 1903. A paper dealing with the investigation 
gives the monthly means of wind velocity for each year of 
this period, and also the hourly means for each monta tor each of 
the ten-year periods. The records are mainly interesting as show- 
ing the influence of the growth of the town on the exposure. 
The anemometer was fixed 1.7 m. above the parapet of the tower, 
which is 32m. above the ground and 15m. to 20m. above the 
general level of the roof. In 1884 the building was in open 
country ; at the end of the period (1903) it was surrounded on all 
sides by buildings of average height, 22m. to 25m. The effective 
height of the anemometer above ground was thus reduced by this 
amount. The mean velocities (in metres per second) for successive 
lustres were as follows :—1884-88, 5.44; 1889-93, 4.80; 1894-98, 
4.04 ; 1899-1903, 3.82. 


A RECENT hailstorm, the direction of which coincided 
with a high-tension electric overhead transmission system, has 
given rise to the suggestion that these lines possibly play an 
important part in meteorology. Experiments have been carried 
out to test this point, using the electroscope and cylindrical con- 
denser method perfected by Chéneveau and Laborde. The 
experiments were carried out in the neighbourhood of a three- 
phase 50,000-volt line. Samples of air close to the wires gave 
0.05 x 10° ions percm*. Near the lightning arresters, &c., where 
there was a strong odour of ozone, the number was between 0.04 
and 0.05 x 10° ions percm®. ° At a neighbouring town the number 
varied between 0.07 and 0.09. From these experiments it is con- 
cluded that very close to the wires there are sensibly no ions. It 
is ordinarily stated that the wires are continually giving out ions, 
But in all cases it was found that the number is less near the wires 
than in the neighbouring country. 


Tue report of Mr. J. S. Diller, of the United States 
Geological Survey, on asbestos in the United States, shows how 
far advanced Canada is over the neighbouring Republic as regards 
the production of asbestos. The total output of refined asbestos 
in the United States was £3925, as compared with £2378 in 1907. 
The main source of raw material continues to be Canada, whence 
came all but £329 worth of the imports into the United States in 
1908, valued at £213,664. Much over half of the asbestos exported 
by Canada went to the United States. The United States leads 
all other countries in the manufacture of asbestos products. The 
best asbestos yet found in the United States is near the bottom of 
the Grand Canyon of Arizona. It is cross-fibre chrysolite of 
exceptional quality. The variety of uses for the fireproof and 
insulating qualities of asbestos is constantly increasing. One of 
the notable applications in recent years is as a pigment under the 
name of ‘‘asbestine,” which,,on account of its fibrous structure, 
has the property of holding up heavier pigments in the paint. 
Mixtures of asbestos with various compounds play an important 
part in fireproof construction. 


Ir will be useful, states the Electrical Engineer, to 
give a rule whereby a decision can be arrived at when confronted 
with the choice between aluminium and copper as a conductor. 
It is well known that copper is the better conductor for the same 
size of wire, while aluminium is the better for the same weight, as 
the difference between the specific gravities of the two metals is so 
great that an aluminium conductor may exceed a copper con- 
ductor sufficiently in cross section to give it the same conductivity 
and vet be still much lighter than its copper equivalent. It is 
remarkable, too, that when a copper and aluminium wire have 
equal conductivity for electricity they have practically the same 
tensile strength. In other words, the conductivity of aluminium 
bears the same ratio to that of copper as its tensile strength 
bears to that of copper. Hence, the question of strength may be 
disregarded in making the rule. This is that the cost for mere 
wiring will be the same whether copper or aluminium is used, 
when the price of the former is to that of the latter as 13 to 25. 
Obviously if the quotient of aluminium price by copper price is 








less than 7%, the aluminium has the advantage, and vice ver's4. 





MISCELLANEA, 


Ir is reported that in connection with the International 
Labour Exhibition to be held in Turin in 1911, the Turin Chamber 
of Commerce offers a prize of £2000 to be given to the author of 
any invention of whatever kind which in practice will prove 
advantageous to national eccnomy. But such invention must not 
be of older date than 1908, 


Ir is announced that observations made by Professor 
Percival Lowell indicate the presence of oxygen in the atmosphere 
of Mars. Following the statement that indubitable evidence has 
been obtained of the presence of aqueous vapour around the 
planet, Professor Lowell’s latest discovery has aroused renewed 
Interest in his theory that life, as it is known upon earth, is 
possible in Mars. 


Ir is reported that plans for the construction of the 
first Austro-Hungarian Dreadnought have just been completed. 
Only meagre information regarding the vessel is obtainable, but 
it is known that she will have a displacement of over 20,000 tons, 
will be heavily armoured, and will carry 12in. guns. S10 will also 
be provided with a number of 6in. quick-firers. The final decision 
with regard to the construction and armament will be left to the 
delegations. 

Tue Boletin Oficial (Buenos Aires) of 6th August 
publishes a Decree approving the contract entered into between 
the Minister of Public Works and the Government of the province 
of La Rioja for carrying out a comprehensive scheme for the 
supply of drinking water to the town of Chilecito. The work 
must be completed within three years from the date of the ratifi- 
cation of the contract, and the cost is not to exceed the sum sanc- 
tioned for the purpose, viz., 400,009 pesos, paper (about £37,000). 


FurtHER evidence of China’s awakening is furnished 
in a contract awarded by the Chinese Government to supply a 
complete common battery telephone plant for the city of Pekin. 
Heretofore almost nothing in the way of telephone development 
bas been accomplished in China, there having been telephones in 
only a few of the cities, and these largely in the foreign quarters. 
The contract just closed covers a complete telephone plant of the 
most modern type for two complete exchanges, and amounts to 
about £30,000. 


THe work of the United States Forest Service has 
called attention, among many other matters, to the fact that 
damage to wooden telegraph, telephone, and electric light poles 
by woodpeckers and similar birds may be prevented by creosoting. 
The value of this process for the preservation of wood both from 
decay and from fungous growth and wood-boring insects is well- 
known. It has now been found that of poles of identical wood 
those which have been impregnated with creosote are immune 
from attack by birds of the woodpecker family in districts where 
untreated poles are severely injured. 


THE Bollettino Finanze (Rome) of 2nd September 
notifies that the municipal authorities of Palma de Majorca invite 
the submission of plans with a view to ascertaining whether it is 
possible to obtain in the island good drinking water in sufficient 
quantities to supply a population of 85,000 persons. A first prize 
of 17,500 pesetas (about £630), and a second prize of 4500 pesetas 
(about £160) will be awarded for the best and second best schemes 
submitted ; and alternatively, if the problem cannot be solved, a 
prize of 7500 pesetas (about £270) will be awarded to whomsoever 
can demonstrate conclusively its impracticability. 


A cHERT road built with a bituminous binder in 
Birmingham, Ala., in 1906, has given unexpectedly good service, 
according to City Engineer M. Nicholson. The street has a heavy 
gradient and bad wash. A space 50ft. long running entirely across 
the roadway and strips 200ft. in length along each gutter for a 
fourth of the width of the roadway were painted with hot Tarvia, 
sanded and rolled immediately. Recently the pavement was 
opened at one place and found to be in fine condition ; where the 
chert had been compacted in the centre of the road the Tarvia had 
not penetrated very far, although it had effectually prevented 
washing. 

Tue orders for high-tension electric lighting plants in 
Germany increased considerably during the year 1908. In tele- 
phony the central-battery system did good service. The use of 
electricity for illuminating purposes on men-of-war and merchant- 
men is being widely adopted. A constant development also 
continues of electric-power transmission by means of large electric 
motors in mines and smelting works. During 1908 large numbers 
of electric locomotives were adopted for use in mine and industrial 
railways generally. The experiments with electrical full-gauge 
railways yielded satisfactory results, e g., the system adopted in 
Hamburg ; in this respect important plans by the Baden and 
Prussian railway administrations are awaiting development. 


A BREAKWATER which, when completed, will be some 
10,000ft. in length, is now in course of construction at Hilo, in the 
Island of Hawaii, to protect shipping from the heavy seas that 
sweep from the north-east. At present some 400ft. have been 
completed, and under the existing contract it is estimated that by 
the middle of next year a length of some 3000ft will be in position. 
The material used for construction is a basalt rock resembling 
heavy granite, which is quarried some 25 miles away, and trans- 
ported to the works under contract with the Hilo Railway Com- 
pany. According to the specifications, from a depth of 3ft. below 
the water-line to the top, boulders of not less than 8 tons in weight 
are to be used. The contractors are confident that the rock in 
question, which weighs 165 lb. to the cubic foot, will resist any 
action of the waves, without the use of cement to bind it. 


In the House of Commons recently Sir William Collins 
asked the President of the Board of Trade whether his attention 
had been directed to complaints made of nuisance arising by noise 
and otherwise from the working of an electric substation of the 
London County Council in Arlington-road, St. Pancras; whether 
this station had been inspected on behalf of the Board of Trade ; 
whether the working of the station is in accordance with the Board 
of Trade regulations ; and whether the Board had suggested, or 
would suggest, any action with a view to abate the nuisance 
complained of. In reply Mr. Churchill said the substation in 
question had not been inspected on behalf of the Board of Trade 
and was not liable to such inspection, nor was its working subject 
to the Board of Trade regulations. He had, however, asked the 
London County Council for their observations on the nuisance 
stated to exist, and he would be happy to communicate the reply 
to his honourable friend. 


Tat coal dust is a most dangerous thing in a mine 
has been proved by experiments in this country and in France, 
and the dust produced by mechanical coal cutters is a drawback 
to be considered. Ina paper before the Coal Mining Institute of 
America, Mr. G. R. Wood gives some figures obtained in actual 
practice. The dust was measured after passing through a 
40-mesh screen, and on the basis of each squarefoot undercut. At 
one colliery the dust produced was 1.8lb. with hand cutting, 
4.58 1b. with the puncher machine, and 1.48 lb. witha chain-cutter 
machine. At another colliery the figures for the puncher and 
chain machines were 6.18 lb. and 2.43 lb. respectively, whilst at a 
third colliery the corresponding figures were 6.18lb. for the 
puocher and 243lb. and 2.51lb. for chain machines. It is 
unfortunate that figures for hand-won coal were not obtained for 
the last two mines, although the relative dust-producing qualities 
of the various methods are probably similar with different qualities 
of coal. The chain machine does not seem to differ much from 
hand winning, but the puncher machine is clearly a serious dust 
roducer, and in dry or fiery mines this is a point worth remem- 
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TO CORRESPONDENTS. 


De Inorder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and v 
Sor insertion in this column, must tn all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

De All letters intended for insertion in Tus ENGINEER, v 

questions, should be accompanied by the name and address of the writer, 

not ily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communicatwns. 

pa We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corresvondents to keep copies, 





REPLIES. 


A. M. T.—It is too soon to think of aerial engineering as a profession ; it 
has not yet got past the early experimental stage. 


INQUIRIES. 


FIBROUS ROOFING. 


Sir,—Can any of your readers oblige me with the names of makers of 
hi ’ suitabl facturing fibrous roofing felt ? Fierovs. 





y or 
London, September 14th. 








MEETINGS NEXT WEEK. 





Tue INCORPORATED ASSOCIATION OF MUNICIPAL AND CouNTY ENGINEERS.— 
Saturday, September 25th, at Lincoln. Eastern District meeting. Dis- 
cussion of papers: ‘The ‘G.B.’ Tramway System, and its Its in 
Lincoln;” ‘‘Main Roads in Lincolnshire (Lindsey), Their History and 
Maintenance.” Visits to the Abattoir and Refrigeration Plant, Cathedral, 
Electricity Station, and Tramway Station. 
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Engineers and Port of London Rates. 


THE period is not very remote when the numerous 
interests concerned with the Port of London, 
including importers of iron and steel, engineers and 
shipbuilders, and manufacturers in general, will be 
confronted for the first time with the certainty of 
having to pay rates on goods brought into the port. 
The Port of London Authority has already prepared 
a draft schedule of the maximum port’ rates which 
are proposed to be levied on “goods,” which 
expression, according to the Act of 1908, includes 
live stock, minerals, and merchandise of all descrip- 
tions. A copy of the draft has been forwarded to 
the most important trading associations in London 
with a view to obtaining their observations. When 
received, these observations will be considered by a 
committee, and the draft schedule with such 
alterations as may be thought to be necessary, will 
be laid before the Port Authority for deliberation 
before being submitted to the Board of Trade for 
embodiment in a Provisional Order. A reference to 
Section 13 of the Port of London Act, 1908, shows 
that all goods imported from parts beyond the seas 
or coastwise into the Port of London, or exported 
to places abroad or coastwise from the port will be. 
subject to the rates fixed by the Authority, except- 
ing the exemptions or rebates which may be con- 
tained in the Provisional Order. It is rather 
important in this connection to emphasise what has 
apparently often been overlooked, namely, that the 
port rates are to be charged both on goods entering 
and on those leaving the port, so that the charges 
will affect both importers and exporters, as well as 
those who procure supplies of raw materials by 
water-borne freights from the East or West Coast. 
As to the question of exemptions, it is provided that 
these shall apply to goods imported for transhipment 
only, or which remain on board the ship in which 
they were imported for conveyance to another port, 
and the Provisional Order may determine what 
goods are for the purpose of the exemption to be 
treated as goods imported for transhipment only. 
The Provisional Order to be made by the Board of 
Trade containing the schedule of maximum rates as 
finally approved will require the confirmation of 
Parliament, and the rates are to come into operation 
within three months of such ratification. 

The draft schedule sets out a number of rates for 
iron and steel products according to a classified 
scheme; and although they may or may not be con- 
sidered high, they will at all events affect to some 
extent the imports of joists, bars, &c., which reach 
this country from certain continental countries for 
use in the metropolitan area. Of course, the rates 
will not apply to iron and steel intended for 
re-exportation by transhipment, and thus merchants 
will be exempt from the rates in this particular 
direction. Among other articles scheduled may be 
mentioned guns and ammunition, lubricating oils, 
machinery at 1s. 6d. per ton, motor cars, or parts 
thereof, at 5s. per ton, and motor cycles at 2s. 6d. 
each, or at_5s. per ton in parts. The Provisional 





Order may provide for the method of the collection 
and recovery of port rates. In the event of the 
owner or consignee of the goods not having paid 
the charges by the time the articles are ready to be 
discharged, the owner or master of the vessel con- 
cerned may pay the rates, and he will then have a 
lien on the goods; and where the goods are to be 
delivered to a public wharfinger, he may pay the 
charges, and also have a similar lien on the goods. 
It will, however, be possible for special arrange- 
ments to be made respecting the time and method 
of payment of port rates by firms or individuals who 
become liable at frequent intervals to pay rates, 
whether on their own account or on that of any 
other persons. It is uncertain for the present, at 
all events, whether the projected imposts as now 
drafted, or as finally adopted, will exercise a detri- 
mental effect upon the imports from transmarine 
countries, as the results of the innovation for the 
Port of London can only be determined by experi- 
ence of the working of the new system ; but it is 
possible that the rates may have an unfavourable 
influence upon the coastwise trade between London 
and various parts of the United Kingdom. 

A large amount of business between firms situated 
on or near the banks of the Thames, and suppliers 
of raw and other materials, has hitherto been trans- 
acted and been completed by the deliveries being 
effected by water transport in consequence of its 
being cheaper than rail-borne traffic, and owing to 
the exemption of the goods from any charge for 
being brought within the Port of London. When, 
however, the new port rates are eventually fixed, 
the Thames-side firms will be compelled to 
reconsider the position of affairs. If it is found 
that the new rates, combined with the cost of ship- 
ment from eastern or western ports, are greater than 
the cost of rail-borne traffic, it is easy to conceive 
that this particular business will be diverted to the 
railways. But in any case the comparatively few 
engineering and shipbuilding firms remaining in the 
London area will be placed at a further disadvantage 
in meeting competition when the new port rates 
have been introduced, as the charges would increase 
their expenses if they were to adhere to water- 
borne traffic, whilst recourse to the railways would 
also imply the payment of higher rates, or the 
railways would be used to a greater extent than at 
present. Whichever system is practised, the final 
result will be additional expense. If both services 
work out on the same basis it will be necessary 
either to select that which affords the most con- 
venience, or to follow the example of other firms 
which have migrated to other parts of the country 
owing to the pressure of local rates, rates of wages, 
the distance from supplies of raw materials, and 
other causes. But as Parliament has ordained that 
rates shall be levied upon goods as distinct from 
dues on shipping, the situation must be faced. 
What the solution of the financial problem will be 
it is impossible to foresee as yet. 


Future of the Steel Rail Trade. 


THE future of the steel rail business, from an 
international competitive standpoint, is provoking 
much anxious speculation. Hitherto, the manu- 
facture of rails has been confined to comparatively few 
makers, and co-operative control has been possible. 
What is known as the International Rail Pool, or 
syndicate, has had at least a moderately successful 
career until quite recent months. Trading zones 
were mapped out, orders shared, and prices fixed by 
mutual agreement. Recently, however, new com- 
petitors have arisen in Russia, Canada, and China, 
who refuse to enter the “ring.” Not only this, but 
the growing demand for open-hearth steel rails 
now makes it easy for almost any big steel plant to 
undertake rail rolling, and many firms are about to 
do so, whereas formerly, when rail manufacture 
was practically limited to Bessemer steel, few con- 
cerns indulged in the business. Then, again, the 
rail mill capacity of the United States is being 
enormously increased, and this is regarded in some 
quarters as nothing less than a menace to the 
whole trade. 

The conditions in America call for special 
comment. The steel rail mill capacity of the 
United States at the close of last year was equal 
to 5,240,000 tons of rails a year. The completion 
of the great Gary plant and other extensions, and 
new constructions which are being rapidly pushed 
forward, will bring the total capacity of United 
States mills up to very nearly 7,000,000 tons 
annually—certainly 6,500,000tons. Wherewill it be 
possible to find a market to absorb six or seven 
million tons of American rails every year? It 
must not be forgotten that the United States is 








fairly well supplied with railroads. The rapid 
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building period is over. The domestic demand on 
account of renewals, double tracking, and, in a less 
degree, extensions, will continue to be large, and, 
during the next eighteen months or so, may be 
abnormal, due to recent economies and arrears; 
but an annual demand of anything like six or seven 
million tons is quite beyond reasonable expecta- 
tions. In the boom year 1907, when 5212 miles 
of new railroad were constructed, and when 
renewals were on an unusually liberal scale, the 
demand only reached 3,293,000 tons of rails, the 
total United States output on home and export 
account being no more than 3,663,000 tons. In 
the five-year period 1903-7, the annual domestic 
demand averaged only 2,971,000 tons, and the 
export trade never reached half-a-million tons a 
year. At the moment the railroad people are in 
arrears with their renewals, and for the next few 
months demand may be somewhat above the 
average. But even this is questionable, while it is 
more than doubtful if ever the domestic require- 
ments will be as large after next year as they 
have been in the past. It seems as_ if 
the United States rail makers could not possibly 
count upon a domestic demand of more than 
3,000,000 tons a year. Indeed, we incline strongly 
to the opinion that the demand will be much less 
than that after next year. Hitherto the demand 
for renewals has been quite abnormal in America, 
because the quality of rail laid has not been the 
best ; but now the railroad people are insisting upon 
a better rail for their money, and this means 
eventually a much smaller demand—the rails will 
last longer. 

If, then, as is likely, the United States home 
demand will not be equal to the absorption of more 
than half—probably less—-the products of the rail 
mills when running full, what is to become of the 
other half? This brings us to the question of 
exports. If, in order to keep their mills adequately 
employed, American makers will need an export 
trade of some 3,000,000 or 4,000,000 tons of rails 
a year—practically ten times as much as they have 
been accustomed to—the international outlook 
becomes interesting. Assuming that America is 
going to make a bold bid for export trade—and, 
surely, our rivals have not built their mills to stand 
idle half their time—and also that the International 
Rail Syndicate will be dissolved, we may be in for 
a@ severe competitive struggle in this important 
branch of the steel trade. And the dissolution of 
the Rail Syndicate is not improbable. Some of the 
British rail makers have never been quite satisfied 
with the international agreement, and now their 
position is becoming very uncomfortable on account 
of Russian and Canadian competition. Last year 
a Russian firm sent some rails into this country at 
a price below that which our own makers, bound 
by syndicate agreement, were allowed to quote. 
This year a well-known Canadian firm, also outside 
the “ ring,” has supplied an English railway com- 
pany with a big consignment of rails while many 
of our mills were without work. These Russian 
and Canadian concerns have also secured trade in 
other markets which have been regarded hitherto 
as British preserves, while just recently the 
Russians have annexed a 36,500-ton order from a 
British Colony, the Transvaal. At the back end of 
last year the loyalty of the British members of the 
syndicate was almost at breaking point, and a meet- 
ing was held in November to discuss the question 
of severance. But now the spectacle of Canada 
doing business in England, and Russia in the 
Transvaal, while our own mills are in sore need of 
orders, is quite intolerable. So far, efforts to bring 
the Russian and Canadian firms into the fold have 
failed, and if they continue to fail we may see the 
early collapse of the syndicate. 

With an open market and a keen struggle, 
assuming that this occurs, what will British rail 
makers have to fear? The two chief rivals will be 
Germany and America. German competition we 
know the measure and character of. The uncertain 
factor is the United States. During the last ten 
or fifteen years we have often been threatened with 
keen competition from America. Very shortly our 
United States rivals will have a blast furnace 
capacity of about 32,500,000 tons a year, a steel 
works capacity of about 28,000,000 tons, and a 
rail mill capacity of nearly 7,000,000 tons. Despite 
all the glowing accounts of American trade 
prospects, we refuse to believe that the United 
States home demand will prove equal to this great 
productive capacity. It seems, therefore, that our 
American rivals are going to have an excellent 
opportunity of carrying out their oft-repeated threat 
to annex the world’s trade in iron and steel. Asa 


matter of fact, they have had a good chance of|that the average consumption of a locomotive is 


1907, for practically half their furnaces and mills 
have been standing idle since then. But no great 
efforts have been made to capture all the trade 
available, and Britain and Germany, between them, 
have been permitted to take nine-tenths of the 
world’s export trade in iron and steel. Our 
American rivals have not resorted to ‘ dumping.” 
It appears that “dumping” has been finally 
abandoned, and if mills are to be kept running at 
full pressure it must not be ata loss. Orders must 
be profitable in future, or they will not be accepted. 

What, then, are the real competitive powers of 
the United States as an exporting country? The 
cardinal point in the problem of competition is 
cheap production. The next point is cheap transit. 
That country which can produce and ship at the 
smallest cost will get the biggest share of the 
world’s export trade. But that country most cer- 
tainly is not the United States. In America the 
iron ore deposits are too far removed from the coal- 
fields, and the manufacturing plants are too far 
from seaboard to permit that country to compete 
successfully with Great Britain. We enjoy such 
a combination of natural and geographical advan- 
tages over the United States, that we can assemble 
raw materials at smelters, we can make iron, con- 
vert it into steel, roll the steel into rails and other 
products, and finally put the finished goods on 
board ship at considerably less cost than our com- 
petitors across the Atlantic can. If our rivals did 
not beat us in the steel rail and other branches of 
the iron trade ten or a dozen years ago they are not 
likely to do so now. It is true that Mr. Carnegie 
has said that the cost of steel production is less in 
the United States than elsewhere; but Mr. 
Carnegie did not explain what he meant by 
steel or what he meant by cost of produc- 
tion. Quality for quality, we can beat the 
United States, even in the steel rail trade. In the 
coming struggle, if struggle there be, we need not 
fear American competition. The great Gary steel 
rail plant, about which there is so much loud talk, 
is costing so much money per ton of productive 
capacity, is so far from its coal, ore, and limestone 
supplies, and so far from seaboard, that it cannot 
possibly compete with the rail mills of this country 
in neutral markets. That competition in the rail 
trade from some quarters is likely to be keen we 
admit, but we consider that this country, with 
plants kept efficient, can hold its own with any 
rival, while we are quite certain that it can easily 
beat America. 


Locomotive Performance. 


THE discussion which has proceeded for some 
weeks in our correspondence columns on the com- 
parative merits of compound and simple locomo- 
tives is of an unusually high order. The disputants 
know their subject, and state their views without 
acrimony. They marshal their facts and draw 
their deductions without losing their temper. Much 
has been said that was worth saying ; and no doubt 
the ground has been cleared in some directions 
and a few points have been settled. The prominent 
defect in the entire correspondence is a certain lack 
of reality. There is an absence of facts, a super- 
abundance of theory. No one approaches the sub- 
ject from the point of view of the locomotive 
superintendent, or the driver, or the fireman. The 
discussion cannot, we think, be continued further 
on existing lines. Our correspondents begin to 
repeat themselves, a fatal mistake when repetition 
is pushed beyond the point required to secure the 
understanding of anargument. We think it possible 
that something may be said here which will direct 
thought into more practical channels. 

Let us consider what the controversy is. Pro- 
minently it is whether simple or compound loco- 
motives are most suitable to the conditions of 
working prevailing on British railways. Not so 
obtrusive, but none the less real, are the arguments 
that the compound engine burns less coal than the 
simple engine, or vice versd. The precise fitness of 
any particular type for any particular class of work, 
although not neglected, assumes quite a subsidiary 
place. The circumstance that in practice there are 
many standards of excellence has not had due 
weight attached to it. Unfortunately, the perform- 
ance of locomotives is a subject so large that it is 
impossible to handle it with anything like thorough- 
ness within the limits of a newspaper article. We 
can do little more, indeed, than direct attention to 
matters of great interest concerning which our 
correspondents seem to care not at all. 

To begin with, a wholly exaggerated importance 
is attached to coal consumption. Let us suppose 


a 


this means that it burns, in round numbers, 
700 tons of coal. Assume that this coal costs 1()s, 
a ton on the tender. Then we have £350 per year 
as the coal bill; a reduction of 10 per cent. would 
only mean £35 a year—a sum not to be despised, 
it is true, but one so small that it can easily be 
swallowed up by incidental expenses. Thus let ug 
say that it is secured by using steam of 200 lb. or 
220 1b. pressure. The first cost of a boiler to carry 
these pressures is greater than that of boilers to 
carry 1601b. to 1751b.; but besides this, the 
destruction of fire-boxes seems to increase in rapidity 
about as the squares of the pressures. Again, 
water that can be used safely with low cannot he 
used with high pressures. Nothing is simpler 
than to sit in an easy chair and prove that 
if only locomotive superintendents were scientific 
they would see that high-pressure steam ought to 
be invariably used. The driver on the foot-plate 
and the foreman of the running shed have a very 
different story to tell. The additional cost of 
repairs and the loss by demurrage not only may, 
but certainly will, absorb all the saving that can he 
effected by using high-pressure steam, unless that 
saving reaches a much larger percentage than has 
apparently been secured in this country at all 
events, up to the present. Facts of this kind are 
not dropped out of sight by those who are 
responsible for the working of our railways. So 
far as can be learned, if we reject some obviously 
mythical statements concerning the performance 
of engines in other countries, the compound 
locomotive under suitable conditions gives a fuel 


engine. Whether this is or is not worth having 
at the price to be paid for it is one of the points 
which our correspondents have left practically 
untouched. They cannot, indeed, touch it at all 
with advantage unless they have access to figures 
which are by no means easily obtained by outsiders; 
and are not always in the possession of the loco- 
motive superintendents themselves, unless particular 
care is taken to keep time-sheets and the cost of 
materials for special engines distinct from the 
ordinary shop accounts. A notable example of 
neglect of this vital point is supplied by one of our 
correspondents, who refuses to accept the experience 
of ““A Fireman,” on the ground that coal was 
measured instead of weighed ; that the grate of the 
compound was larger than that of the simple engines, 
and soon. With this hair splitting the practical 
man has nothing to do. His whole concern is that 
one engine working fast long-run trains burns 
a ton less coal than another engine doing pre- 
cisely the same work. That is a solid fact that 
there is no getting over. It stands absolutely 
to the credit of Mr. Deeley’s engine. But what 
does it mean done into pounds, shillings, and pence ’? 
Simply that it represents, with coal at 10s. a ton, a 
saving of 10s. in the cost of taking a splendid up-to- 
date train at express speed from Leeds to London, 
a distance of 196 miles. We may legitimately ask 
if this is worth having, when we consider the addi- 
tional wear and tear of the copper fire-box and the 
tubes due to the increased pressure? We do not, 
be it observed, say that it is not. Can our corre- 
spondents prove that it is ? 


A tendency is manifested by certain of our cor- 
respondents to censure locomotive superintendents 
for multiplying types. No doubt there is some 
force in their contention; but after all, what are the 
consequences? It is with results—in other words, 
consequences—that the designers have todo. There 
are not, be it remembered, in Great Britain more 
than about a dozen men who can design locomotives 
and get their designs carried out in practice. It is 
to be expected that certain idiosyncrasies should 
prevail in the selection or formation of types. But 
this variation is far from being mischievous. It 
would be entirely beneficial, as leading up to the 
selection of the fittest, only that unfortunately there 
is no fittest. More than half a century ago, Herr 
Beyer, one of the founders of the celebrated firm 
Beyer, Peacock and Co., having his attention called 
to an extremely abnormal locomotive standing on a 
siding, said, “ Ach, anything will for a locomotive 
do.” The differences in merit or demerit on the 
road are often imperceptible. Butif an engine with 
6ft. driving wheels is just as good but no better than 
one with 6f6. 3in. drivers, why not build both kinds ? 
In the eyes of railwaymen, from the chairman of 
the company to the fireman on the foot-plate, the 
paramount standard of excellence is the ability 
of the engine to “get there in time.” No matter 
what happens, that primary condition of efficiency 
must be satisfied; and it is accountable for more 
variations in type than any other that can be 
named. The use of big six-coupled express engines 
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introduced? The facts in one case—the Great 
Western—at all events, are instructive. 

Until a comparatively recent period a railway 
was cut up into districts, and each district was 
worked more or less exclusively by a type of engine 
specially adapted for that class of work prevailing 
in the district. Thus there was the large wheel 
single for level ground ; there was the large wheel 
four-coupled for moderately difficult country ; and 
there was the smaji wheel four-coupled for 
heavy gradients. The train was stopped and 
engines changed as the districts changed. The 
long-run system has rendered the practice out 
of date for certain very fast and heavy trains. 
The bank engine cannot be used, and so engines 
must be employed which will deal with the 
heaviest inclines, though but a few miles long, 
in, say, Cornwall and Devonshire, as certainly 
as with the line from Paddington to Swindon. It 
was found that four-coupled engines could do this 
yotil autumn. Express trains were then frequently 
stalled by dead leaves on the track, and in winter 
by light snow. The six-coupled engine was intro- 
duced in order that the West Country trains might 
keep time, which they do. Facts such as these are 
easily forgotten in the armchair. They are exceed- 
ingly convincing on the footplate. There seems to 
be only one objection to the use of a multiplicity of 
types, and that is lack of interchangeability; but 
then who wants to use the parts of one engine in 
another? Allthe parts of a dozen engines, Class A, 
may be interchangeable, although they will not do 
for a vozen engines, Class B. Matters must be very 
badly managed if a crank shaft has to be taken out 
of the stock for tank engines to supply the needs of 
an express locomotive. It is worth keeping in mind 
that engines of a particular design are seldom if 
ever given up because they burn too much coal. 
They go out of use because they will not keep time 

the unpardonable offence in the eyes of the rail- 
way world and the travelling public alike. 

Finally, we may say that we think something 
would be gained if those who are in a position to 
deal with the subject would give the working ex- 
penses in detail of simple and compound engines, 
or, indeed, of any particular type of engine. The 
facts should particularly include the defects which 
manifested themselves in fire-boxes and tubes, the 
cost of renewals, and such like; always keeping the 
working conditions, annual mileage, and punctuality 
in view. We venture to think that the results will 
show much more uniformity than our correspond- 
ents, to judge from their letters, appear to think 
possible. Paraphrasing the words of the Irishman, 
one type of locomotive seems to be as good as 
another, and better. 








THE CONTROL AND MANAGEMENT OF 
HIGHWAYS. 


Tue efficiency, management and cost of roads are the 
subject of continual argument and discussion. During 
the last few years much has been said and written about 
roads, and almost every aspect of the questions and 
interests involved has been treated of, and a variety of 
opinions expressed, both by professional and other con- 
tributors to the discussion. Amongst other more or less 
contentious matter, the control and management of 
highways by local bodies has received a fair share of 
attention, and has also led to the expression of divers 
opinions. At the present time the public roads are main- 
tained by county councils, borough councils, and urban and 
rural district councils. Altogether, some 1800 to 1900 local 
authorities share the work of maintenance. The standard 
and efficiency of the work done and the results obtained 
varies considerably in different localities. 

At the Road Conference held -in London, in the spring 
of this year, three papers on the control and management 
of highways were read and discussed. The President of 
the Conference, in his opening address, referred to the 
fact that the law on highways was not in a satisfactory 
condition, and it was mentioned that the last consolida- 
tion of the law was in the Highways Act of 1835. Since 
this date a numnber of measures relating to highways have 
been placed on the Statute Book, but the Act of 1835 
still remains the fountain head from which the law on 
the subject derives its inspiration. Of late years action 
on the part of the Government in connection with roads 
has been strenuously advocated in many quarters. The 
advocates of Governmental action are not agreed as to 
the exact line the Government ought to take. All are, 
however, satisfied that the time has arrived when monies 
to be expended toward the upkeep of certain roads shouid 
be provided from the national exchequer. Being so far 
in agreement, opinion is much divided as to the allocation 
of any Government grants and the extent and nature of 
Government control which it is generally recognised must 
—as in the case of voluntary schools—in some form or 
other follow the acceptance of State aid. 

It is due largely to this persistent agitation to obtain 
contributions from the Treasury towards the upkeep of 
roads that the Development and Road Improvement 
Funds Bill has been brought forward by the Government. 
The information at present available is not sufficient to 
allow of a full and practical discussion of the merits of 
the Bill. It appears, however, to be conceived in the 





main for the encouragement and advantage of motor- 
driven traffic as differentiated from other forms of user, 
and is, as far as we see at present,a somewhat dis- 
appointing measure, viewed from the broad and general 
— of the improvement and upkeep of existing 
roads, 

The extent to which divided control obtains is no doubt 
a great mistake. Roads maintained by county boroughs 
and other towns may for the time being be left out of 
consideration as a class by themselves. The remainder 
of the roads are under the control and management of 
county, urban, and rural district councils. There are 
sixty-two county councils and 655 rural district councils 
in England and Wales,each having jurisdiction over a 
greater or less highway mileage. That a large degree of 
incompetence and waste exists is not to be wondered at. 
It is unnecessary to enlarge on the defects of divided 
control and the multiplicity of authorities and officials 
concerned therewith. All the great railway companies 
are built up of a large number of smaller concerns. It 
was soon realised in the case of railways that numerous 
small and petty companies owning short mileage could 
not be worked, administered, and maintained in an 
efficient manner at a reasonable cost, and to a very large 
extent this is true in the. case of the highways of a 
county. The admittedly unsatisfactory state of things 
in the different standards of maintenance, materials 
used, and cost incurred upon, in many instances, very 
similar roads in the same county prove that it is so. 

Small local councils cannot and do not employ road 
surveyors, who, as a rule, have the ability or training 
required. In fact, these officials are not civil engineers, 
and it is sound engineering training and experience that 
is necessary in road engineering, as in other branches of 
the profession. Almost any week in the technical Press 
advertisements may be seen for rural district council 
road surveyors, with which office is often combined that 
of inspector of nuisances, at salaries at anything from 
£72 to £150 a year, which not infrequently is to cover all 
travelling expenses. According to the terms of these 
advertisements, the highest qualifications and experience 
are required. Of course, the advertisements do not mean 
what the text implies, and it is impossible to obtain what 
is asked for at the remuneration offered. In advocating 
more extended control of the larger and more powerful 
county councils, the author of one of the papers submitted 
to the Road Conference stated that he had known 
farmers, bailiffs, steam roller drivers, builders, a gas- 
fitter, and a publican to have held posts as district 
surveyors. 

All who are responsible must realise that efficiency and 
economy are urgently required in the administration of 
highways and their maintenance. There must be a great 
effort to economise, a dictum which cannot be too often 
or too forcibly impressed upon engineers in these days, 
when the tendency in every direction and in all phases of 
life is towards extravagance and greatly increasing 
expenditure. It should be borne in mind that an old 
definition of an engineer is a man who can do for one 
sovereign what a fool can do for two. 








STEAM TURBINE GOVERNORS. 





Stream turbines may be governed in several ways, but 
the method most commonly employed in this country is 
that of varying the period of steam admission, and is 
known as blast governing. This arises from the fact that 
the majority of turbines in use in England are constructed 
on the Parsons principle, but on the Continent and in 
America, where the Curtis, Zoelly, Rateau, De Laval, and 
other types are in prominence, different means of govern- 
ing are more often met with. In the blast method, as is 
now well known, steam is admitted to the turbine by a 
double beat balanced valve, in puffs of long or short dura- 
tion, according to the demand for load. When the load is 
light the valve opens for short periods and remains closed 
during a greater part of the time, but as the load increases, 
the period during which the valve is closed becomes 
shorter, and the turbine consequently receives more 
steam. The mechanism employed by Mr. Parsons for 
operating this valve is too well known to need descrip- 
tion, but slight modifications have been introduced by the 
various firms who have taken up the manufacture of this 
class of turbine. 

So far as the running is concerned blast governing has 
proved eminently satisfactory, the turbines responding 
remarkably well to sudden and large fluctuations in load. 
The speed variation from no load to full load can be kept 
within very fine limits, and provided the governor is in 
order hunting troubles should be unknown. It is some- 
times argued that the relay used for operating the puppet 
valve involves considerable complication ; but this is more 
imaginary than real. That such a governor is a little 
more complicated and expensive to construct than one 
of the ordinary throttle valve type is, of course, quite 
obvious ; but the introduction of the few additional parts 
gives the charge engineer but little, if any, more trouble. 
Usually when a relay operated governor fails to work 
satisfactorily the fault can be traced to the relay plunger 
sticking, and by removing and cleaning it sluggish 
governing is generally cured. The object of admitting 
steam to the turbine in puffs instead of in a continuous 
stream is to prevent throttling at light loads, the idea 
being that the full benefit of the high-pressure steam can 
be secured at all loads. Some turbine manufacturers, 
however, seem to have come to the conclusion that the 
blast method has very little, if any, advantage over the 
plain throttling system; and throttle valves actuated by 
an ordinary fiy-ball governor are to be found in use. In 
the Willans-Parsons steam turbine, for example, a 
throttle valve governor is used, and apparently with very 
satisfactory results. On the other hand, Messrs. Brown, 
Boveri and Co., who have also taken up the manufacture 
of Parsons steam turbines, have adhered to the original 
principle of blast governing ; but oil under pressure is used 





instead of steam in the relay cylinder, The oil used is 
the same as that employed for lubricating purposes ; 
thus, if the oil pressure fails, the relay piston cannot be 
lifted, and the turbine consequently stops. The use of oil 
instead of steam is claimed to have the further advantage 
that the working of the governor is practically inde- 
pendent of the steam pressure. The Westinghouse- 
Parsons turbine is also fitted with a blast governor, and 
the same applies to the Parsons type of turbine as 
manufactured by the Brush Electrical Engineering 
Company. Of course, in a turbine like the Parsons or 
Rateau, where there is a very large number of stages, 
the blast and throttle methods are the only two to choose 
from. 

Those who are not in favour of the blast method 
argue that the times of admission of the steam into the 
turbine casing are far enough apart to allow the inside of 
the casing to be cooled by the drop in temperature 
between the puffs. Thus, as in the case of the steam 
engine, when there is a fresh admission the hot steam 
makes contact with the relatively cooler walls of the 
turbine casing and condensation takes place. But it is 
not easy to say to what extent this is true, and whether 
the efficiency of the turbine suffers to a great 
extent owing to this. With throttle governing there is 
naturally a loss owing to the velocities and pressure in 
the blades being different at light loads from the pressure 
and velocities for which the blades were designed, and 
further, the steam being throttled the pressure is reduced 
and the available energy derived from expansion is 
correspondingly less. The throttling process naturally 
dries the steam, or if may even superheat it; but this 
can contribute but little towards reducing the losses. It 
is, of course, a very simple matter to test a turbine at 
various loads with a throttle and blast governor, and so 
arrive at the relative efficiencies of each type. 

As regards by-pass governing, it is obvious that 
economy in steam with such a method cannot be looked 
for, but the usefulness of the system is often great. 
Sometimes the by-pass valves are operated automatically 
and come into action ag soon as the turbine is overloaded, 
whilst in other instances they are operated by hand. The 
practice of admitting steam at boiler pressure at the end 
of the first section—that is to say, considerably nearer the 
exhaust than usual—means poor economy, since the 
steam acts on many less blades; but by admitting steam 
nearer the exhaust the turbine can be made to develop 
considerably more power, and this is sometimes very im- 
portant. In the case of turbines driving dynamos in 
large power and lighting stations, for example, where 
it is important that the expenditure on plant should be 
kept down to a minimum, and where heavy “ peak” loads 
have to be dealt with, the use of by-passes, psa un- 
economical, can have a favourable effect upon the amount 
of plant erected. When a set is under repair it is some- 
times comforting to know that in the event of another 
unit coming to grief the remaining turbines are capable 
of 50 per cent., or even more, overload. But the trouble 
sometimes lies in the fact that, although the turbines are 
capable of these very big overloads, the generators are 
only rated for 25 per cent. overload for two hours and 
perhaps 50 per cent. for fifteen minutes, but speaking 
generally, the excess load is of short duration. 

The Curtis system of governing by cutting out nozzles is 
probably the most satisfactory method invented, although 
it is not suitable for turbines having a large number of stages, 
as in the Parsons and Rateau types. With this method 
the full initial pressure is maintained in all the nozzles 
that are opened, and there is consequently no throttling. 
Tests carried out on the Curtis turbines show that the 
steam consumption per horse-power or kilowatt hour does 
not vary greatly over a considerable range in load, and 
that this applies more particularly to the larger sizes. 
At the same time the Parsons, De Laval, and other types 
have done very well in this respect, and all things con- 
sidered, it is somewhat difficult to judge which system of 
governing operates the best. The sma!l size De Laval 
turbines are fitted with a simple throttle governor, whilst 
the larger sizes, in the neighbourhood of 200 kilowatts, 
governing is effected by cutting out nozzles. Needless to 
say, the latter method gives much better results, but in 
small turbines where the total quantity of steam used is 
small, it is scarcely worth while complicating the machine 
with the necessary gear for varying the number of nozzles. 
In Germany, from which country most things intricate 
emanate, a system of governing has been devised in which 
adjustable slides are arranged in the various stages in front 
of the inlet openings of the guide vane wreaths, and 
judging from test figures, the results obtained with the 
system are highly satisfactory. Such a method of 
governing, however, is clearly not applicable to turbines 
having a large number of pressure stages, such as the 
Parsons and Rateau types. 








OBITUARY. 


ANDERSON RODGER. 


WE have to record with regret the death, on the 10th inst., of 
Mr. Anderson Rodger, of the shipbuilding and engineering firm 
of Messrs. A. Rodger and Co., Port-Glasgow and Govan. 
Deceased, who was in his sixty-eighth year, had been ill for 
some time, and his death was not altogether unexpected. 
When Russell and Co. commenced business in Port-Glasgow 
some thirty years ago they had only a small yard in the east end 
of the town, with accommodation to build three ships of 
average carrying capacity, and in conducting this Mr. Joseph 
Russell was after a time joined by Mr. Rodger. These were 
the days when sailing ships were in demand, when big 
freights were earned, and when shipbuilders could command 
fair prices for their productions. The firm’s business grew 
rapidly, and some years later, having meantime acquired by 
lease the Port-Glasgow graving dock, the firm took over the 
shipyard in Main-street, Greenock, formerly owned by Mr. 
J. E. Scott, and now occupied by the Greenock and 
Grangemouth Dockyard Company. Business expansion in 
course of time necessitated greater outlet, and in the early 
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seventies the firm acquired the favourable site at Kingston, | A HIGH-SPEED VERTICAL MILLING MACHINE. | trically with its bearings, brought into mesh by means of a 
half-way between Port-Glasgow and Greenock, where through —— | lever. The countershaft for the machine being arranged to 
improvement and extension at various times there arenow| THE large vertical milling machine herewith illustrated is | run at 281 and 96 revolutions per minute, sixteen different 
thirteen building berths for vessels of the largest tonnage. | the latest pattern of this class of tool as manufactured by | spindle speeds, ranging from 7 to 423 revolutions per minute, 
Sailing ships were long the staple production at Port- | James Archdale and Co., Limited, of Birmingham. Several | can be obtained, eight of these being with the gearing and 
Glasgow and Kingston, a large proportion of the output being new features are embodied in its design, details of which can | eight without. 

for French and other continental owners. The largest ships be gathered from the engravings and the following description.| A separate casting with long shears forms the sliding head 
of their time were repeatedly sent off the Kingston stocks, Starting with the driving gear, we notice that the spindle | and lower spindle bearing, and is fitted with hard phosphor 
and not only during the period when work was carried on in | is driven by means of a right-angled belt drive from a four-| bronze bushes and washers, the latter taking the upward 
three yards, but later, when operations were confined to | speed cone mounted on a shaft at the base of the machine. | thrust on the spindle. This sliding head is balanced by a 
Kingston, the firm of Russell and Co. occupied the leading | There is thus no gearing between the cone and the spindle | counter weight, and may be quickly raised or lowered by 
position in the annual returns of tonnage output. In 1894, | except the double gear used for heavy cutting. This gearing | means of the star handle shown in the figure. An indexed 
on the voluntary retirement from practical connection with | is entirely encased in the upper spindle box, which is bolted | circular hand-wheel gives a fine adjustment for the head, 
shipbuilding of Mr. Joseph Russell, the east end yard was | to the upper part of the machine, and in which also are the | which can be held securely afterwards by means of a locking 
taken over by Mr. Rodger, while Mr. Lithgow remained sole | bearings for the spindle. Two bearings are provided at this | bolt. To regulate the position of the head and to enable it 
partner at Kingston until his death on June 7th last year. | point both for the spindle and for the double gear shaft ; thus | to be brought back to any former position, an adjustable stop 
Of the three partners, Mr. Russell alone now survives. | the overhang sometimes found in other examples of milling | is provided. The spindle itself is of crucible steel, and is bored 
Under the designation of A. Rodger and Co., and with Mr. | machines is avoided. A revolving sleeve surrounds the | from end to end, thus enabling mandrils to be secured by a 
James H. Hutchison as partner, a successful shipbuilding | spindle at its upper end and takes the reaction of the bearings | draw bolt. In the driving part the spindle is of 3¢in. 
business has since been carried on in the East Bay Yard, | to the pull of the belt. Wear is thus considerably reduced. | diameter, while in the bottom bearing it is increased to 5in. 
Port-Glasgow, while some years ago also Mr. Rodger | A siot in the upper half of this sleeve admits a key, which | At its nose it is screwed externally to fit larger sized cutters. 
acquired, and re-established a marine engineering business in | engages the last wheel of the back gear train with the spindle. | The frame of the machine is in two parts, the upper, of 
Helen-street, Govan, with Mr. E. Hall-Brown as managing | The belt pulley, the first back gear wheel, and the driving | substantial box section, being firmly bolted to a strong wide 
co-partner. | plate, are keyed together, a lock bolt, which is balanced by a | base. There are two tables for carrying the work, one cir- 
weight placed on the same diameter, serving in the usual way | cular of 2ft. 6in. diameter, and one rectangular 5ft. Yin. by 
| to connect the driving plate with the fourth wheel when | 8ft. 2in. They are provided with machined T slots and with 
| driving direct. To utilise the double gear, this lock bolt is | suitable drains and suds channels. Long narrow adjustable 
| removed and the double gear shaft, which is mounted eccen- ! guides are fitted to the lower table, whereby any tendency to 
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twist is counteracted. The circular table is readily remov- 
able, and if desired it can be arranged for working in an 
inclined position. An index wheel is mounted on the shaft 
which gives the circular table its rotary motion. 

When heavy milling is being done, the lower end of the 
arbor can be supported in a removable steadying bracket. 
This bracket has a screw adjustment and is fitted with an 
eye-bolt for lifting purposes. 

A feature of the machine is the arrangement of the feed 
details, Power for this purpose is taken from a separate 
pulley on the countershaft, thus making the feed speeds in- 
dependent of the spindle speeds. Kighteen changes of speed, 
ranging from .64 to 12.251n. per minute can be obtained in- 
stantly by setting three levers on the change speed gear box 
into various combinations, an index board being supplied to 
indicate the correct position for any desired feed. 

The number of revolutions of the spindle per inch of feed 
depends, of course, on the particular setting of the main drive 
as well as the rate of feed, and varies from 660 to .6. All 
feeds are made reversible by means of three spur wheels and 
a single lever placed on the main feed shaft, and are provided 
with adjustable automatic stops. Hand feeds are also 
arranged for and the handles controlling these and other 
movements are all placed on the front of the machine, so as 
to be conveniently situated for the operator. The change 
speed gear box, as will be seen from the diagram, contains 
four parallel shafts, the first of which is driven direct from 
the countershaft, and has two gear wheels rigidly keyed to it. 
Sliding on a key on the second shaft are two gear wheels, 
either of which can be put into mesh with the two already 
mentioned by means of a lever. The second shaft, which is 
hollow, also carries three other toothed wheels, which drive 
on to three corresponding wheels rigidly fixed to the third 
shaft. A spindle carrying a key passes along the bore of the 
second shaft, and can be moved by means of a toothed wheel 
and rack so that the key engages with any of the three wheels. 

The fourth shaft has also three gear wheels on it, and is | 
arranged with a sliding key like the second. This shaft trans- 
mits power to the main feed shaft through a flexible coupling, 
spur wheels, worm wheel, and clutch. Ina machine of this | 
size and capacity a large amount of time can be saved by pro- 
viding a quick power return to the table traverses. Arrange- | 
ments for this purpose are made on the present machine by | 
means of a silent chain drive from the first shaft in the gear 
box to the fourth. To utilise this drive the feed clutch is 
taken out and a second clutch put into gear by a single | 
movement of a lever, which can also be stopped in an inter- 
mediate position for hand feeding. A simple device is pro- | 
vided whereby, when using the power feed or return 
movement, the hand traverse wheel is knocked out of gear, 
thus preventing it rotating. A friction clutch is provided on | 
the power return drive so as to minimise the chances of | 
breakage by careless handling and to ease the shock of starting 
the heavy tables into quick motion. A flexible coupling is | 
also provided on the first shaft between the gear wheels and 
the silent chain drive pulley. 

The machine weighs approximately eight tons, and some | 
idea of its capacity will be gathered from the following data :— 


Largest diameter admitted .. .. .. .. .. 5ft. 
Greatest height admiited above rectangular 


Parra eee ee 
Greatest height adn itted above circulartable.. eft. Sin. 
Transverse traverse of table (se.f-acting) .. .. 60in, | 
Longitudinal __,, 9s o in. 
Verucai adjustment of spindle slide .. . 18in, 
Floor space .. os. 66 ee, ee lft. 6in by 13ft. 








HIGH-TENSION INSULATORS AND POLARISED | 
LIGHT. | 


TO determine the cause of breakage of some high-tension 
insulators which were put into service on a transmission | 
line in America, a somewhat novel investigation has been 
carried out, and it was recently dealt with in a paper read at 
the Worcester Polytechnic Institute by Messrs. S. Richey | 
and F, Bonnet. A few years ago an electric railway com- 
pany in the United States erected a 30,000-volt transmission 
line, A ten-mile eection was first constructed, and in this 





| ried out with polarised light. 
| glass is subjected to strain, it is no longer homogeneous 
|to the action of light, for the planes of stress act 
|in @ way 








part of the line about 4000 glass insulators were used. These 
insulators the authors designate type A. Contracts for 
material for the remainder of the line—some 102 miles in 
length—were let later, and approximately 27,000 glass insu- 
lators, which are designated type B, were ordered. The 
two types were of a somewhat different design, although 
approximately the same size and weight. Insulators of the 
type B were chosen for the 102 miles of line to be con- 
structed, partly on account of the inanufacturer’s willingness 
to make electrical guarantees, whilst the maker of the type 
A refused to give any electrical guarantees whatever. 
When the line was finished and put into operation, the B 
type insulators began to break, and although there was no 
absolute uniformity, the breakages occurred most frequently 
in rainy weather. 

During a period of about 18 months 649 failures of the B 
type insulators were recorded, whilst during the same period 
but one of the A type failed out of a total of 4000 in use. 
These breakdewns in type B gave rise to great inconvenience, 
about 100 miles of electric railway being dependent upon 
this transmission line for power. After some argument the 
railway company installed the type A insulators through- 
out, and refused to pay the manufacturer of the B type for 
his work. Since the B type insulators have been removed 
the operation of the transmission line has been entirely satis- 
factory. The manufacturer of the B type insulators then 
sued for payment, his claim being that a certain type of 
insulator had been specified, and that type had been supplied ; 
also that such tests as were specified had been successfully 
met. These claims the railway company did not deny, but 
raised the point that the guarantee as to workmanship and 
material had not been met, in that the insulators had been 
improperly, imperfectly, or unevenly annealed, and this, of 
courre, had to be proved. The effect of poor annealing has 
been shown to decrease the specific resistance of glass, thus 
allowing more leakage current to pass through the pin and 
heat abnormally the insulator; also to set up uneven and 
abnormal stresses in the glass, thus rendering it less able to 
withstand the mechanical strains due to expansion and con- 
traction. This argument was strengthened by the facts that 
the insulators broke after current was applied to the line, that 
more insulators broke during rainy than during dry weather, 
and that the A type insulators on the same line suffered 


| practically no breakage during the time that the B type insu- 


lators were breaking constantly. 

Two explanations for the failure of the B type insulators 
suggested themselves. The first was that the chemical com- 
position of the glass differed so materially that one had a less 
specific resistance than the other. In consequence the glass 
became heated in service, stresses were set up in the fabric of 
the insulator, and these, added to the mechanical and 
electrical stresses, were sufficient to cause the insulator to 
break. The other explanation was poor annealing. In the 
case of the ordinary conductors, especially the metals, 


| annealing tends to diminish the resistance to the passage of 
| the electric current, but annealing glass tends to increase very 


greatly its specific resistance. Analysis showed that the 


| composition of the glass from which the two types of insu- 
| lators were made to be almost identical, which of course 
| suggested that the difference in the behaviour of the 
| two types was due to internal stresses on account of 
| poor annealing, and in order to prove this a test was car- 


When any substance like 


similar to certain planes of a double 
refracting crystal. It is very difficult to obtain 
large masses of glass which are wholly free from strains 
and stresses due to very slight irregularities in cooling, 
and in testing glass this must be borne in mind; but it is, 
nevertheless, true that there is a very great and marked 
difference between well and poorly annealed glass tested by 
polarised light. The method of carrying out the test is to 
rotate the insulator on its pin axis between the polariser and 
analyser, which were previously arranged so as to allow no 
light to pass. If the insulator has been badly annealed 
stresses are shown by the varying intensity of the light and 


by the colour changes. The paper states that it is unnecessary 
for the light to strike the glass surface exactly at right angles; 
the only precaution necessary being that the section of the glass 
through which the light passes be approximately the same 
throughout the test. The testis by no means quantita- 
tive, since only a part of the stresses at the best are indi- 
cated. But as a qualitative and relative test it is considered 
valuable. Many of the B type insulators tested in this way 
appeared to be full of stresses, while a remarkable absence of 
stresses was found in the A type, which served to uphold the 
company’s position. In conclusion, the authors state that 
so far as they are aware polarised light has not before been 
used in the determination of fitness of glass insulators, aud 
they believe that this test, which is so simple in application 
and so definite in its indications, should be of much value 
in the determination of the most important qualification of a 
good high-tension glass insulator. 








VACUUM BRAKE IMPROVEMENTS. 


IN order to prevent accidents to trains fitted with the 
automatic vacuum brake which may arise by the failure on 
the part of the staff to couple up the train pipe to the engine, 
Gresham and Craven, Limited, Sa)ford, Manchester, are 
introducing ‘‘tell-tale’’ devices, which show the driver 














Fig. 1—TELL-TALE VALVE 


whether the brake connections are in order without his 
getting down from the foot-plate. Figs. 1 and 2 show two 
arrangements whereby the act of coupling up the shackle 
between the tender and train opens a valve, thereby allowing 
air to enter the engine train pipe through a passage provided 
in the specially constructed dummy shown. Until the engine 
hose pipe is removed from the plug and coupled to the train 
hose pipe again, it is obvious that the driver will be unable to 
create a vacuum in the train pipe, and will thus be made 
aware of the fact that the brakes have not been coupled up. 
The tell-tale valve and dummy may be combined as in Fig. 1 
or separate as in Fig. 2. Another device for the same 











Fig. 2—ALTERNATIVE ARRANGEMENT 


purpose consists of a special gauge connected by means of a 
pipe to the hollow dummy plug. When the engine or tender 
hose coupling is on the latter a vacuum is created in this 
pipe, actuating a tablet in the vacuum gauge and intimating 
to the driver that the brake pipe is not coupled up to the 
train. On taking the hose pipe off the dummy air is admitted 
into the small pipe leading to the gauge, and the tablet on 
the gauge by the action of a spring indicates that the brake 
hose is coupled to the train. It may be urged as a defect in 
the last-named arrangement that if the coupling, after being 
removed from the dummy, is not connected to the train-pipe 
the driver is liable to be misled by his tell-tale gauge indicat- 
ing ‘‘Coupled.’’ In practice, however, he would instantly 
be acquainted with the real state of affairs, owing to the 
impossibility of creating a vacuum again. 





On some railways the companies have been put to con- 
siderable expense in replacing the rubber joint washers of 
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vacuum brake couplings, which are sometimes pulled out. by 
separating the two halves of the coupling before the vacuum is 
destroyed, and are frequently removed maliciously. To remedy 
this, Messrs. Gresham and Craven are introducing a coupling 
with an improved joint ring. This consists of a steel ring 
with three projections on its under side, which fit into corre- 
sponding slots or recesses in the coupling. This ring holds a 
special inexpansible rubber joint ring in place. These 
couplings are made either of steel, malleable iron, or speciul 
softened cast iron, the last-named material being recom- 
mended on account of its being able to withstand rough usage 
without bending, and may be coupled up even if the lugs are 
broken off. 








ASYNCHRONOUS GENERATORS. 





IT has long been known that an induction motor can be 
made to act as a generator when the rotor is driven at a speed 
above that of the revolving field, but there must always be an 
alternating current already supplied to the mains to which 
the stator is connected, otherwise the machine cannot 
supply power. If the rotor of an induction motor is set 
reyolving by some mechanical meansit cannct act a generator, 
because it has no magnetising current; but if when the 
machine is running as a motor the rotor is driven at a higher 
speed than the revolving field by some mechanical agent, the 
machine changes from a motor to a generator, and current is 
supplied to the mains. Ifthe alternator which originally 
supplied the driving current is switched out of circuit, the 
motor can no longer act asa generator, because it has nothing 
to supply it with magnetising current, and the voltage of the 
system consequently falls to zero. The action of such a 
machine can be understood to some extent without going 
very deeply into theoretical considerations. Briefly, when 
the speed of the rotor rises to that of the revolving field 
the current in the rotor conductors gradually falls, 
and when the rotor is revolving at the same speed as the 
field, the curreut and motoring torque both become zero. 
As the speed continues to increase the revolving conductors 
cut the field in the reverse direction, and the current in the 
rotor consequently also changes its direction. The reversed 
rotor current gives rise to a reversed stator current, and when 
the speed is raised sufficiently the machine acts as a 
generator. 

When running as a generator it still takes from the cir- 
cuit the wattless magnetising current. Thus, an induction 
motor when acting as a generator supplies a watt current 
which represents the power delivered to the circuit, and it 
also takes a magnetising current from the system, the value 
of which depends on the voltage and the watt component of 
the circuit. Such a machine therefore cannot supply its 
own magnetising current, nor can it supply a lagging current 
to the external circuit, and there must consequently be at 
least one ordinary synchronous generator or motor in parallel 
with it in order to provide the total lagging current of the 
line, although the capacity of the cables may often help 
this end considerably. Another peculiarity about such a 
machine when operating in parallel with a synchronous gene- 
rator isthat the periodicity isindependent of thespeed. Raising 
the speed merely causes it to take up more load, whilst lowering 
the speed reduces the load. The periodicity is dependent 
upon the speed of the synchronous generator or generators 
which are at work on the same bus bars, and without which 
or a rotary condenser the asynchronous machine cannot 
operate. When a synchronous motor is employed for 
supplying the magnetising current, however, it follows that 
since this machine receives its driving current from the 
asynchronous generator an increase in the turbine or engine 
speed causes a corresponding increase in the speed of the syn- 
chronous motor, and the prime mover determines the 
periodicity, the synchronous machine slipping behind the 
generator an amount just sufficient to allow the latter to 
supply all the power required by the circuit. The syn- 
chronous motor must first be run up to speed by some 
auxiliary source in order that it may supply the asynchronous 
generator with its necessary magnetising current; but once 
the two machines are connected in parallel the source of 
power used for starting the motor is no longer required. 

Although an asynchronous generator is a very simple 
machine and particularly well adapted for high-speed work, 
its inability to carry lagging currents has caused it to be 
regarded as a scientific curiosity rather than a machine of 
commercial value. But in America at least one asynchronous 
machine has been put into use, and it was dealt with some 
time ago in an interesting paper which was read before the 
American Institute of Electrical Engineers by Mr. W. L. 
Walters. In 1904, Mr. Walters states, a copper smelting and 
rolling company contemplated putting down a 1200-kilowatt 
200-volt direct-current generator for electrolytic work. It 
was desirable to take advantage of the good points of the 
steam turbine. A 1200-kilowatt 6000-ampére 200-volt 
generator running at 1800 revolutions per minute was not 
considered practicable, and an asynchronous generator, 
together with a synchronous converter, was suggested as an 
alternative. It was finally decided to adopt this type of 
plant, and a 1200-kilowatt six-phase generator running at a 
speed of 1800 revolutions per minute, together with a 1200- 
kilowatt six-phase converter running at 150 revolutions per 
minute, and generating 6000 ampéres at 200 volts, were 
erected. A direct-current exciter for the converter was pro- 
vided, so that the pressure of the converter can be varied 
from 100 to 230 volts without danger of instability. The 
exciter is compound wound to give constant voltage on the 
direct-current side of the converter. 

When starting up the set, the converter is run up to speed 
from an auxiliary source of direct current, whilst the 
generator is, of course, driven by its turbine. The two 
machines are then connected in parallel, and the generator 
drives the converter as a synchronous motor, the converter 
supplying the magnetising current of the generator. The 
governor of the turbine thus decides the periodicity, and the 
slit of the converter behind the generator is proportional to 
the load, being 1 per cent. at full load. 

This is one instance where the adoption of this apparently 
inflexible type of generator has resulted in an installation 
which combines the flexibility of the standard direct or 
alternating-current generator with the capacity for heavy 
loads of the synchronous converter and the reliability and 
robustness of construction of the asynchronous generator. 
Mr. Walters considers that no other equipment which could 
have been put down would have given the good results that 
have been obtained. And, he goes on to state, although the 








existing conditions rather forced the choice of the equipment 
in this case, the results so thoroughly met expectations that 
engineers have begun to consider whether the development 
of the last few years in regard to prime movers have not 
changed the asynchronous generator from a scientific curiosity 
to a machine possessing great advantages for certain condi- 
tions of power-station work. The paper deals very thoroughly 
with the advantages and disadvantages of this type of 
generator for various classes of service, and it is probably the 
most complete contribution dealing with the asynchronous 
generator which has been written. An interesting part of 
the paper is that where the author draws attention to the 
fact that where the cable system has a high electrostatic 
capacity this will supply part of the wattless current, and 
will reduce the size of the machines used for this purpose. 








THE CLYDE AS A SHIPPING AND SHITP- 
BUILDING PORT. 

THE Clyde Trustees and their friends representative of the 

shipping and commerce of Glasgow and the Clyde, on Sep- 

tember 7th, made the annual inspection of the harbour and 

river works, the means of conveyance to the several points 


Cowans, Sheldon and Co., Limited, Carlisle, and the 
other by the Hamburg firm of Hisenwerk, Limited. 4, 
many as eighteen 4-ton electric cranes are now in use on the 
north and west quay of the outer basin, and on the south 
quay, and more will be provided as circumstances demand, 
All hoists, cranes, transporters, capstans, and turntables are 
worked by electricity, the currer.t being provided by the 
trustees’ own generating station *.6 the dock. 

It is intended that Rothesay Dock, wholly, or to a large 
extent, should deal with the mineral shipping traffic of the 
Clyde, the railway facilities being ample. This object js 
being gradually accomplished, and in this connection it may 
be mentioned that the two coaling hoists already at work loaded 
during last year 478,451 tons of coal, while the cranes dis. 
charged 463,270 tons of iron ore and other minerals. 

Speaking at the annual dinner of the Trust held the same 
evening, Sir Thomas Mason, the chairman, referred at some 
length to the proposed new graving dock. He contended 
that if the Clyde had a graving dock sufficient for the largest 
Dreadnoughts, out of reach of artillery and in the midst of a 
great industrial community such as Glasgow, any Govern- 
ment would be glad to avail themselves of it, and apart from 
that, they were bound to provide it. When the Colonies were 
supplying Dreadnoughts to the nation it was their duty at 
home to supply those facilities which in time of war were 





sheds are in course of completion. 
is 436ft. long by 100ft. wide, and on the west 558ft. by 90ft. 


where landing was effected being the Trustees’ yacht Comet. 
The first work inspected was that proceeding at Springfield 
Quay. Shedswhich formerly occupied this quay were cleared 
away about 25 years ago, and the ground equipped with rails, 
capstans, and cranes for the discharge of iron ore and other 
minerals. Now, however, that so much accommodation has 
been provided for this class of traffic at Rothesay Dock at 
Clydebank, six miles down the river, Springfield—or ‘* the 
Mineral ’’—Quay is being restored to its original use by the 
erection of shedding, 718ft. long by 574ft. wide. This is set 
back 36ft. from the face of the cope of the quay wall to afford 
room for two lines of rails, capstans, and travelling cargo 
cranes, and another line of rails along the roadway at the 
back of the sheds. ll lines of rails will connect with the 
“* General Terminus ’”’ station of the Caledonian Railway, to 
which the North British and Glasgow and South-Western 
Railways have access. The capstans will be driven by electric 
current obtained from the Trustees’ installation at Prince’s 
Dock. The lighting of the shedding will be by incandescent 
gas lamps, and the whole work will probably be completed 
next spring. 

Proceeding down the river, the next works of engineering 
importance reached were the new basins and quays at York- 
hill, authorised by the Clyde Navigation Act of 1904, ona 
site obliterating the Kelvinhaugh Slip Dock and Shipyard—a 
relic of earlier and more modest requirements as to ship- 
building and ship repair—as well as the cattle lairage and 
timber depét of more recent construction. These works we 
described last year, prior to completion, so that only a few 
facts are now necessary. The construction of the quay walls 
was entrusted to Messrs. Robert McAlpine and Sons, Glas- 
gow, who commenced operations in the beginning of 1907 
and finished about the end of 1908. The dredging out of the 
basins and quays has been executed by the Trustees’ plant, 
the dredged material having all been sent to sea in hopper 
barges. These works will provide the harbour of Glasgow 
with 1148 yards of quayage, with an intended depth of 
28ft. at low water and 40ft. at average high water of spring 
tides, and in addition, the river or harbour at this part is 
widened by about 60ft. The west basin of the Yorkhill 
extension to the Glasgow Harbour accommodation is 230ft. 
in width, and on both east and west sides single-storey goods 
On the east side the shed 


Along the riverside quay which the works provide single- 


storey goods sheds are being constructed, 1370ft. long by 100ft. 
wide. These are placed 414ft. back from the face of the quay 


to give room for two lines of rails and capstans and the par- 
ticular types of travelling cranes required. These sheds are 


the widest ever provided in the harbour of Glasgow, and 
being in one span, provide very liberal floor space for the 
laying down and re-shipment of cargo. The west basin sheds 
are being built by the Clyde Structural Company, Limited, 
and the riverside shed by the Steel Construction Company, 
Limited, both Clydeside concerns. 
these sheds electric capstans will be provided for haulage of 
wagons, &c., the current being obtained from the Corpora- 
tion’s supply stations. 
the general lighting of sheds and roadways, the lamps being 
of the inverted incandescent typa. 


In front and at back of 


Gas, however, is being employed for 


At Meadowside, on the north, or right, bank of the river, the 


result of constructing a new quay wall and relative works, 
and widening the river by about 90ft., was noted with interest. 
Built departmentally —operations having commenced in 
July, 1908—the new quay wall is over 1610ft. in length, and 
the berthage provided, when fully dredged out, will afford a 
depth of 28ft. below low water and 40ft. at high water of 
average spring tides. 
devoted to the grain and fruit trades. Passing Linthouse 
Shipyard, on the south, or left, bank, attention was directed to 
the extension to Shieldhall Wharf, including the outfall for 
the south side Glasgow Corporation sewage works. 
length of this wharf, about 900ft. in length, the river has 
been widened by about 50ft. 


The accommodation is proposed to be 


For the 


The ‘* Rothesay,’’ or Clydebank, Dock, and the Trust’s fine 


repair works at Renfrew, formed perhaps the main objective 
of the day’s inspection. 
scheme of the Trust’s work of extension and improvement 
have already been fully described in our columns, it is only 
necessary now to indicate briefly the latest features. 
Trustees’ most powerful dredger, the Shieldhall, has been 
engaged during the whole year—since last inspection— 
dredging out the inner basin to a depth of 25ft. below low 
water (or about 36ft. at high water) of spring tides. 
work, rendered both difficult and tedious by reason of the 
extreme hardness of the clay and the frequency of boulders 
encountered, will render a further available dock area to the 
Clyde of 19% acres and 2040 yards of quayage. 
to the dredging out of the inner basin, operations during the 
year have consisted in the laying out of sidings and the general 
equipment of quays. The south quay has now been equipped 
with eight 4-ton electric cranes for the discharge of iron ore, 
and two electric transporters by Messrs, Babcock and Wilcox, 
Renfrew, are in course of erection. 
160ft. in width of quay, and will be capable of unloading ore 
and disposing of it either direct into wagons to surface of 
q 


As both of these items in the 


The 


This 


In addition 


These will command 


uay or into bins. 


Contracts have been entered into for the erection on 


absolutely necessary to maintain this country’s place 
among the nations. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opynions of our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—Mr. Riekie says in his last letter: ‘‘ I fail to see how con- 
ditions can in any way affect the successful working of the steam 
engine.” Then he goes on to: ‘‘ The apparent failure of the com- 

ond locomotive . &c.,” and ends the paragraph by: 
‘* The able article which appears in the same issue of your paper 
now clearly shows that a compound can do better work than a 
simple when running at high speed.” My answer is, I fail to see 
it in that light, as the following will show :—My letter of two 
weeks ago gave some details of the working of a well-designed 
simple engine of about twenty-five years ago. ‘‘ Fireman” asked 
if any simple engine could beat the performance given by the 
compound in question as regards its fuel consumption, which was, 
if I remember rightly, 0.092 lb. per ton-mile. The simple which | 
quoted was able to work with 0.081 lb. per ton-mile. Since | last 
wrote I have been able to procure some official figures of the per- 
formances of a link of 4-4-0’s having 19in. by 26in. cylinders 
and 24 square feet of grate area and a heating surface of about 
1550 syuare feet. The distance of the run is over 200 miles, the 
average speed and weights of trains being 54 miles per hour and 
300 tons behind tender respectively. The coal consumption is 
25.7 lb. per mile on the average. The engines are fitted for 
taking hot-feed, and this, no doubt, helps towards attaining so 
low a figure. This in ton-miles becomes 0.0856. Now, if Mr. 
Riekie is able to show me better figures for a compound | 
shall be pleased to back the system up, but until then is it any 
wonder that I prefer the ‘‘ simple” system, and that | cannot agree 
with ‘‘ the compound can do better work,” &c.! The system which 
Mr. Riekie puts forward is, as I understand from his description, 
simply an ordinary engine with, say, 18in. or 19in. cylinders, with 
an additional two low-pressure cylinders of suitable diameter, say, 
from 26in. to 30in. in diameter. The question is, how is it pos 
sible to get two 28in. cylinders into the design! Certainly not 
outside unless by splitting them up and arranging them 
‘* Vauclain” fashion, and having six cylinders in all; such a 
method would not meet my approval. To get them inside per- 
haps would be better by inclining them axially to a distant hori- 
zontal centre—the crank axle, or by putting one in advance of the 
other side by side and using a longer piston-rod for one, or by 
placing them tandem fashion. Any one of these methods I should 
not, from a financial point of view, care to experiment with. 
Then, after all, what would happen? How would Mr. Riekie 
obtain a blast sufficiently powerful when working with a 15 per 
cent. to 20 per cent. cut-off at 60 to 80 miles per hour? By the time 
the steam reached the blast pipe I am afraid it would not work ‘‘a 
toy engine.” Is not Mr. Riekie labouring under a misconception 
as to the requirements of a modern express engine’ Does he not 
observe that all successful compounds have high initial pressures 
combined with a very late high-pressure cut-off’ Herein lies the 
secret of the success of the De Glehn and Deeley-Johnson 
engines. Give them 160 per square inch and an early high-pres- 
sure cut-off, and observe what would happen. In the proposed 
Riekie system I take it for granted an ordinary boiler pres- 
sure would be used and employed exactly as in an ordinary 
two-cylinder simple. I have very carefully thought over the 
system as Mr. Riekie propounds it, and I am absolutely convinced 
that for the work prevailing at the present time it would fail. 
But could work be found for such an engine to enable it to work 
at 60 per cent. cut-off in the high-pressure cylinders the whole of 
the time? I have no doubt it would behave very well, but, as | 
have said before, no such work exists, and under present condition: 
the engine would be a white elephant to the company who owned 
it. I fail to see, as Mr. Riekie would like me to see, how by in- 
creasing the cylinder area by double the usual amount, the ten- 
dency to slip would be no more than at present. Perhaps it 
would not if the boiler pressure were reduced by 50 per cent. 
The two low-pressure cylinders would be equivalent to the two 
smaller high-pressure cylinders ; hence we have in reality four 
ordinary sized ones, say 18in. to 19in. diameter. Two cylinders 
will very often slip the wheels more than is sometimes desired, 
and ‘‘ heaven only knows” what would happen with four 19in. by 
26in. cylinders, and an adhesive weight of 36 tons, especially if 
the boiler pressure were 200 lb. per square inch. As to having ha: 
“to teach the driver how to ascend grades,” this was not in 
England, I know ; if it was, it must have been a very exceptional 
case. I have found the drivers I have come in contact with, on 
the whole, a very well-educated and intelligent set of men, quite 
a large number possessing a taste for figures, and fully understand - 
ing the higher technicalities of the engines they have under their 
care, Drivers are not ignorant as to expansive working. One man! 
know in particular has a perfect craze for expansive working, and 
it is surprising to see how he ascends inclines in slippery weather 
with the minimum of “stalling.” As to the engine slipping being 
caused by high pressure at the commencement of the stroke, | 
might remind Mr. Riekie that this is only partially true. The 
piston has very little leverage over the crank until fully one-fourth 
stroke. So that is not the only cause ; high average pressure 
would be more correct. 
Now as to Mr, Frank L. Bassett’s letter. Without doubt it is a 
very able one indeed. His reference to the London and North- 
Western Railway compounds is very well stated, especially when 
one considers the whole facts of the situation. I quite agree with 
him that ‘‘ locomotive design cannot be reasoned from an arm- 
chair.” Theonly way to obtain any information of the real science 
of the profession is by that hard, long road, practical experience 
His paragraphs labelled (1), (2), and (3) contain a lot which must, 
I think, be taken in the humorous vein, especially No. (2), which 
is very piquantly put. 

Mr. F, W. Brewer's letter, containing as it does some very 
interesting performances of two radically different designs on the 





the north quay of two other coaling hoists, one being by 





same work, only serves to show that those much-abused compound 
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engines were capable of some really good work. It is a very great 
pity that Mr. Webb never made more public than he did the 
history of his attempt to solve that ever-present question of loco- 
motive design. The whole of my argument has been based upon 
the following doctrine:—‘‘The proportion of the valve gear 
adopted gives an admission of 78 per cent. of steam in full gear, 
which can be reduced to 12 per cent. with excellent results, and, 
as at high speeds the steam is never exhausted, the temperature 
of the cylinders is maintained, and as much steam is locked up in 
the cyiinders as raises the pressure at the end of the stroke to near 
that in the steam chest. This makes the engine run very smoothly 
at high speeds, and turns what would otherwise be an extravagant 
coal-burner into an economical machine.” These words were 
enunciated by one of England’s shrewdest locomotive men—Mr. 
William Stroudley—more than twenty years ago. With all the 
yast developments of recent years, I still see no reason to allow 
my faith in that doctrine to wane. I wish Mr. Riekie would care- 
fully study that, and let me know what his opinions are. With 
due respect to everyone in this controversy, 
London, S.E., September 11th. Henry W. DEARBERG. 





sin —I agree with Mr. Riekie and others that the failure of 
compounding as applied to British locomotives is chiefly due to 
the improper ratio adopted for the high-pressure and low-pres- 
sure cylinders. I consider that the ratio should be at least 1 to 
2.9, or even 1 to3 in order to secure the best results, At the 
present time, however, it would seem that the locomotive engi- 
neers of this country have settled the vexed question of ‘‘ Simple 
». Compound” in favour of the simple engine. ‘lhe newest loco- 
motives on all our railways are, without exception, simple engines. 
At the time of writing 1am not aware that any compounds are 
being contemplated. 

Mir. Brewer draws attention to an interesting, but nevertheless 
absurd, experiment that was carried out on the London and 
North-Western Railway in 1897 with a four-cylinder simple and a 
four-cylinder compound locomotive. At the time the four- 
cylinder simple engine was built I predicted for it a complete 
failure. Mr. Webb made many mistakes in his locomotive designs, 
but this was, perhaps, the most astonishing of all. It is some- 
what perplexing how an engineer of such undoubted genius could 
have imagined that a boiler with only 1409 square feet of heating 
surface would be sufficient to supply four cylinders, each 15in. 
diameter, with ‘‘live” steam ata pressure of 175 lb. per square 
inck. If Mr, Webb had been content to use four 12}in. cylinders 

the combined area of which is approximately equivalent to that 
of two 18in. cylinders—the engine might have been a success, 
With four 15in. cylinders, however, the engine quickly ran her- 
self out of breath. 

Mr. Brewer also mentions two very good runs with the altered 
“ Alfreds”—compound 4-4-0 engines. Subject to correction, I 
should be inclined to think that these particular runs were accom- 
plished in a strong favourable wind, for itis much better work than 
is usually associated with the compounds. On the other hand, it 
is a well-known fact that Mr. George Whale’s simple 4-4-0 engines, 
the famous ‘‘ Precursors,” are daily performing work that was pre- 
viously unheard of on the London and North-Western Railway. 
A noteworthy feature of all Mr. Whale’s engines is that they com- 
bine great power with remarkablesimplicity. For all-round economy 
they would be hard to beat. 

Mr. Frank L, Bassett has rightly pointed out that there are 
‘fashions ” in locomotive design. This is often a good thing, as, 
for instance, the present general adoption of the extended smoke- 
box, The ‘‘circular-fronted ” smoke-boxes are usually carried on 
a saddle casting, similar to the American practice. One great 
advantage is that they form a reservoir which greatly assists the 
maintenance of the draught between each exhaust. Moreover, 
extended smoke-boxes are more durable, and do not require to be 
emptied so often as the antiquated smoke-box of the old days, 
which, after a hard run, I have frequently seen red hot at the 
front. 

It will be very interestiug to see what type of express locomotive 
will emanate from Crewe Works under the superintendence of Mr. 
C.J, Bowen Cooke, in view of that gentleman’s long acquaintance 
with the Webb compounds and the more recent simple engines of 
Mr. Whale’s design. Cuas. ‘W. DAUNCEY. 

Rirmingham, September 13th. 





Sir,—I must thank “F. A. L.” for replying to my ‘‘inaccu- 
racies,” The most ‘‘ sensational” publication I am in the habit of 
reading dealing with railways is THE ENGINEER, which does not, 
to the best of my belief, chronicle wild-cat runs. If ‘‘F. A. L.” 
will take the same trouble in referring to its back numbers as he 
advises me to take in estimating train loads he will find some 
foundation for my remark as to 400-ton loads on the Great 
Western. I mentioned the ‘ short bits” of 1 in 40 and 1 in 42 as 
merely illustrating extremes of severity. As a matter of fact, 
there are 24 miles of 1 in 42, and 1 still maintain that there is 
nothing quite like it on the South-Western or any other line. 
Another small point is that these grades, as far as the down trains 
are concerned, have to be faced by engines that have already run 
nearly 200 miles—that is to say, the fire is dirty and the tubes 
getting choked. Let me add that | am quite aware this does not 
apply to many trains. ‘‘F. A. L.” is good enough to remind me 
that the work of a great railway is not confined to the running of 
a few crack trains, and that suburban, goods, and even coal trains, 
have to be hauled. But he forgets to mention, in his turn, a 
humble but very important branch of locomotive work, and one 
involving much wear and tear—that is, shunting. ‘‘F. A. L.” 
states that I was unable to advance any reason other than his own 
for the high cost of repairs and renewals, and that I admitted as 
much, I admit it now, as I have not the necessary knowledge to 
enable me to say why a Great Western locomotive should cost so 
much more to maintain than one on the Great Northern ; neither 
has ‘*F, A. L.” But I suggested a possible cause, and one that is 
«quite feasible from my own personal experience. Some years ago 
| was employed in the locomotive department of a well-known 
English railway. At the particular depdt of which I write we had 
some 200 engines and a repairing shop of 10 pits. Being young 
and euthusiastic, | speedily made myself objectionable to foremen 
and charge hands by divcovering defects in locomotives that were 
not booked. I well remember finding a broken axle-box pin, to 
which was attached the spring, on an engine to which we were 
doing something else. 1! reported this, and was told to mind my 
unrepeatable business. This engine went out the next morning 
with an important train. Being inquisitive, | took the trouble to 
go under all the engines in the shed at the time. I forget how 
many | found: in a similar plight, but I know it was a not incon- 
siderable number. At the same depSt we used to re-bore the 
cylinders with a hammer and cold chisel. That is to say, when 
new piston heads were fitted the clearances were chipped out and 
the bore allowed to go. When I mention that there would be 
perbaps jin. to chip down at the bottom, tapering off to nothing 
at the top, the beauty of the job can be appreciated. Slide valves 
were frequently run until they broke, and leaking tubes were not 
regarded seriously so long as the fire could be kept alight. 1 have 
seen axle-boxes merely rasped over after being re-metalled, placed 
on the journal, and allowed to go, and engines sent out with sand 
valves inoperative and front smoke-box plates burnt into holes. I 
might enumerate several other pleasant Fittle practices, but I think 
I have said enough to show that repairs may be cheap—and nasty. 
On the other hand, I had excellent opportunities for studying the 
monthly consumption sheets, and from them it was very evident 
that repairs and renewals were not the only items to be charged 
against a locomotive. A. HockLey. 

Northampton, September 13th. 





Sir,—Mr. Riekie hopes he has now shown clearly the advan- 
tages of increasing the cylinder capacity of locomotive engines. 











Presumably, he thinks that a considerable gain in power and 
reduction in haulage costs would result from the adoption of his 
system. If so, it would be interesting to have a concrete example 
of his proposals. What proportions would he recommend for an 
engine to haul 350 tons behind the tender from Glasgow to London 
in nine hours—no pilot or pusher allowed—and how much coal, 
water, and oil would be used up on the journey ! . F. 
Glasgow, September 13th. 





PURE UV. PRACTICAL MATHEMATICS. 


Sir,—The season for technical classes is now approaching, and it 
appears to me that a discussion on the above subject would be both 
interesting and valuable. 

My own experience is decidedly in favour of a young engineer 
learning pure mathematics, and leaving the so-called practical 
mathematics alone. In pure machematics one section leads natu- 
rally to another; the subject is developed into a harmonious 
whole and the relations between the methods made clear, while the 
whole structure is raised in orderly succession upon a firm founda- 
tion of primary facts, : 

On the contrary, with practical mathematics a scrappy selection 
of methods is taught. An endeavour is made to give in one or 
two hours per week a knowledge of parts of the theory of equa- 
tions, trigonometry, conics, higher plane curves, differential and 
integral calculus. ‘The attempt is far too ambitious to be success- 
ful. Owing to the extent of the programme the connecting links 
are necessarily omitted, and the result is a collection of methods 
—mostly special, as the student’s knowledge is too limited for him to 
understand general methods—without order, without any apparent 
connection, without reason or proof, and without any discussion of 
errors and limitations, which last, while most important, is, of 
course, out of the question when the theory of the methods is not 
developed. 

Thus, for example, the students are told that (1 + )"=1l+nz 
nearly when ~ is small, and are instructed to test it in such a case as 
4/101 = 10 (1 + ,4,)4, but the binomial theorem, from which it 
is merely a deduction, is not given, nor are they told that the 


error is very nearly equal to a et x, the next term of the 


expansion, 

Too much time is spent on squared paper work. Ordinary 
graphs are quite simple to anyone who has studied conics in pure 
mathematics. Squared paper is exceedingly valuable, but its use 
can, and does, easily degenerate into abuse: that a question can 
be solved on squared paper is not evidence that such is the best 
method—in many cases it is not. 

Then take vectors, Anything involving a direction and an 
amount as its defining quantities is a vector ; thus forces, couples, 
velocities, accelerations, are all vectors, and are mathematically 
identical from the vector point of view, yet I have known the 
triangles of forces and of velocities to be spoken of as independent 
theorems, while other vectors are seldom mentioned. To the 
student of pure mathematics who knows Argand’s diagram, a 
vector is x + zy, or r (cos 8 + ¢ sin 6), and their composition, &c., 
is contained in the statement that they obey the fundamental 
laws of algebra. 

Students are often instructed to prove a number of mathematical 
truths for themselves by drawing to scale, ¢.g., Euclid I. 47. In 
general, students do not work with any great accuracy, and they 
commonly prove for themselves that the “truth” is only an 
approximate one, an idea which it is often difficult to eradicate. 
It is, in fact, physically impossible to prove such facts by scale 
drawing, all that can be done is to find that they are approxi- 
mately true in special cases. For example, if the instruments be 
such that measurements can be made to one-hundredth of an inch, 
the hypothenuse of a right-angled triangle of 2in. and 3in. sides 
will measure 3.6lin., the true value being ~/13, or 3.60555 +, so 
the proof shows the theorem to be incorrect by about one-eighth 
per cent. 

The differential calculus is the mathematics of limits, and an 
exact notion of a limit is thus indispensable if progress is to be 
made. The junior student, without much training in mathe- 
matical conceptions, is often not in a condition to receive such 
notions, and much valuable time is wasted. Also, the notation 
frequently used is somewhat loose, and this, while offering no 
difficulty to the advanced student who recognises that the notation 
is simply a convenient abbreviation of a precise, but perhaps com- 
plex statement, often leads to wrong conceptions in the mind of 
juniors. Thus, we often see ue = 1lwhen@=0. This state- 
ment is, in itself, absurd, for if @ = 0, neither @ nor sin @ have any 
existence, but no difficulty occurs when it is realised that what is 


meant is that ““" " can be made as nearly equal to unity as may 


be desired by making @ sufficiently small. The junior student is, 
however, apt to take statements literally, and difficulty arises 
before long. 

My experience of students of. practical mathematics, at classes 
and at actual work, shows that they nearly always learn processes 
without reasons and limitations, and are thus unable to apply the 
processes to problems outside the immediate range of the examples 
given in the classes. 

My advice is, given acertain necessary aptitude for mathematics, 
learn pure mathematics, and give the practical (/) classes a wide 
berth. There is no royal road. 

The question is one of considerable importance to young engi- 
neers, and I feel sure that a discussion of the subject by the more 
experienced readers wouid be extremely valuable to the juniors. I 
have given afew views on one side of the question, and hope others 
will offer their opinions, either in confirmation or the reverse. 

Derby, September 10th. P, H. Parr. 





EXPERIMENTS WITH A GLASS CARBURETTER. 


S1r,—In this week’s issue Mr. Bickford discusses my original 
criticism on the above article. Perhaps you will allow me to 
express my great regret that my remarks should have caused 
him resentment. I certainly did not condemn his experiments 
because they were conducted with the aid of humble apparatus, 
but because he drew positive conclusions from data gained by 
his incomplete plant. 

Before accepting the bet on which hangs a new hat, we must 
wag agree on what a carburetter is, and what it is intended 
to do, 

The surface carburetter, it will, I think, be agreed, carburates 
the air in such a manner that no stream of petrol occurs in any 
part of the induction pipe ; on the other hand, in some makes of 
engines the fuel is injected straight into the cylinder, with no 
attempt at previous vaporisation. It seems by almost common 
consent to be agreed that neither of the two extremes is suitable 
for autocar use, and the jet carburetter is commonly used as coming 
between and combining the two extremes. Fuel is ejected by the 
jet asaconvenient means of controlling the quantity, and the 
carburetting function occurs afterwards. The question really is 
—Must the petrol be evaporated before reaching the inlet valves 
or not? And if evaporation be necessary, at what point in the 
feed apparatus must it be concluded? In the ordinary form of 
induction pipe to a four-cylinder engine there seems little chance 
of each cylinder getting an equal quantity of petrol if this travels 
along in the form of a stream, either continuous or in globules, 
right up to the valves. If, however, the petrol be first deposited 
on the walls of the induction pipe and then evaporated, a more 
equal distribution might occur. This possibly explains the separate 
branch to each cylinder sometimes used, but in such cases the 
induction pipe itself becomes part of the carburetter, since it takes 
part in carburetting the air. 

Now, a carburetter maker is allowed no voice as regards the 









form of induction pipe to be used, so that he cannot rely on any- 
thing but his own ratus ; hence he must provide for evapora- 
tion as far as possible. in his design. What are the conditions 
which best satisfy the conditions will, no doubt, be decided by 
Mr. Bickford in his future experiments. 

My idea of a carburetter is one which carburates the air without 
relying on the further belp of the induction pipe. Mr. Bickford’s 
glass apparatus injected a stream of petrol into a glass tube, this 
being the induction pipe, but without any provision for atomising 
the fuel, or providing the necessary heat without which evapora- 
tion would be difficult. Hence the continuance of petrol waves on 
the inner surface. WALTER GILLETT. 

London, September 13th. 





THE SENSIBLE AND LATENT HEAT OF STEAM, 


Sir,—Interesting correspondence has lately appeared in your 
columns with reference to “latent and sensible heat.” And in 
this connection I would like to quote a practical illustration of the 
fact that if steam expands without doing work it becomes super- 
heated. A closed copper pan 8ft. diameter by 10ft. deep is fitted 
with a steam pipe 2in. diameter for steaming out and cleaning the 
pan after the contents have been discharged at about 150 deg. 
Fah, through a valve at the bottom l4in. diameter. Steam is 
supplied at about 7lb. pressure from the top of a large vertical 
stand pipe (12in. diameter) acting as a separator. Within about 
fiteen minutes after the small steam supply is turned on, the 
temperature in the pan—as registered by tested mercurial thermo- 
meters in the pan—is raised to and maintained thereafter steadily 
at 222 deg. Fah. The large outlet valve remains full open to the 
atmosphere, and there is certainly no pressure in the pan, yet the 
temperature corresponds to a pressure of 31b. per square inch., as 
if the pan were merely an enlargement of the steam - ns 











NAVAL ENGINEER APPOINTMENTS. 





Kae following appointments have been made by the Ad- 
miralty :— 

Engineer Commander :—F. Hore, to Torpedo Dept, Portsmouth 
Dockyard. 

Engineer Lieutenants :—W. L. Moore, to the Blake, additional, 
for duty in connection with torpedo-boat destroyers and torpedo- 
boat tenders; J. G. Gundry, to the Topaze, additional, for the 
Coquette ; J. H. Apps, to the Victory, additional, for instruction 
of engine-room ratings in torpedo boats ; E. D. Sydenham. to the 
Powerful, as Inspector of Coals at Australian and New Zealand 
Mines. 








THE WATERWORKS DIRECTORY AND STATISTICS, 1909.—This is 
the twenty-eighth edition of this directory, and every effort, it is 
stated, has been made to bring it up to date and to render the in- 
formation full and reliable. The preparation of this publication 
has now received the support of the Association of Water Engi- 
neers, and the detailed information of the numerous waterworks of 
this country and the list of officials connected therewith should 
make the volume of great value as asource of reference to numeroos 
engineers and others. The book is published by Hazell, Watson, 
and Viney, Limited, London, price 10s. 6d. 

TREATMENT FOR ELEcTRIc SHOcK.—In view of the extensive 
use of electricity in workshops, it is essential that foremen, work- 
men and others should make themselves familiar with the treat- 
ment for electric shock. From the Electrical Times, 8, Bream’s- 
buildings, Chancery-lane, E.C., we have received a wall card which 
has been prepared for hanging in workshops, and which gives 
concise instructions for treating persons suffering from the effects 
of electric shock. It giyes, in addition to the old method, a much 
simpler method, which has been approved by the Home-office. 
With the aid of the drawings, which, we are informed, have been 
prepared from living models, the instructions can easily be 
followed by unskilled persons. A blank space is left for the in- 
sertion of local information, such as the name of the nearest 
‘* first-aid’ man in the factory, or the position of the medicine 
chest. The size of the card, which is varnished and can therefore 
be washed, is l6in. by 11}in. 


MANY IMPROVEMENTS in the District Railway service are 
to come into force on October Ist, more through trains and 
later trains being run on several of the routes. On many of the 
existing trains more accommodation will be provided. The service 
from the City during the busy hours is to be increased from thirty- 
four to thirty-six trains hourly, this being, it is claimed, a world’s 
record, Four additional trains per hour are to run between High- 
street, Kensington, and the Putney line throughout the greater 
part of the day. On the Richmond line, where no fast trains have 
hitherto been tried, the trains now leaving the Mansion House at 
4.52 p.m., 5.22 p.m., 5.52 p.m., and 6.22 p.m., will in fature start 
three minutes later, and run without a stop from Sloane-square to 
Hammersmith. The journey from the Mansion House to Ham- 
mersmith will thus take twenty minutes. There is a new train to 
Mill-hill Park from the Mansion House at 12.39—twenty-three 
minutes later than the last at present—and additional trains are 
to be run on the Putney, Wimbledon, Hammersmith, Ealing, 
Hounslow, and South Harrow lines. 

HIGH-SPEED WIRELESS TELEGRAPHY.—On Saturday, September 
11th, the Cullercoats radiotelegraphic station at the mouth of the 
Tyne was the scene of a demonstration of a new high-speed auto- 
matic transmitter for use with wireless telegraphy. This station 
is fitted for working with both the de Forest spark method and 
the Poulson arc method of radiotelegraphy, but it is for the latter 
that the high-speed transmitter is adopted. The object of the 
demonstration was to show that with the employment of this auto- 
matic transmitter a speed of sending can be obtained rivalling that 
obtained with submarine cables. The instrament has been 
devised by Dr. Poulson. At present there is only one example in 
existence, at Lyngley, in Denmark, which is about 600 miles 
from Cullercoats in a direct line and near Copenhagen. ‘The 
machine is worked on much the same principle as the Wheatstone 
automatic transmitter, that is to say, the message to be sent is 
represented by a series of holes punched in a continuous paper 
strip, those on one side of the central line being the dots of the 
Morse code and those on the other the dashes. The paper strip 
is fed into the sending apparatus, which consists essentially of a 
rotating contact making device, and the holes in it actuate 
mechanism, by which the waves produced by the are generator 
are cut up into lengths, short for the dots and longer for the 
dashes. The oscillations thus sent out are picked up by the 
antenna at the receiving station and conducted toa detector. The 
current from the latter goes to a ‘‘ string” galvanometer, in which 
a fine metal wire, normally stretched in a vertical position, is 
deflected sideways by the action of the current. This string or 
wire is mounted in the light beam of a Nernst electric lamp with 
an optical condenser, which throws the light on a narrow slit, 
behind which a band of photographic paper is moved by an electric 
motor. The shadow of a small portion of the wire as it vibrates to 
and fro in response to the signals from the sending station-is thus 
imprinted cn this band, which is immediately drawn automatically, 
first through a developing bath and then through a fixing bath. 
Thus as fast as the message arrives it can be read on the paper 
band in the form of a wavy or zig-zag line. Several experiments 
were carried out in receiving messages on Saturday, but the most 
severe test consisted in transmitting messages from Lyngley at a 
speed which well exceeded 100 words per minute. These 
messages were received at Cullercoats and read without difficulty. 
The power used at Lyngley is said to be 10 electrical horse-power, 
and the wave length was 1800 metres. 
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IMPROVED FRICTION DROP STAMPS. 





‘A BATTERY of drop stamps embracing new features has 
recently been built by B. and S. Massey, Openshaw, Man- 
The battery is illustrated above, and as will be 


chester. 




















Figs. 1 and 2—LIFTING MECHANISM 


seen, comprises three friction-driven units, the middle stamp 
being 10cwt. and the other two 20 and 15 cwt. respectively. The 
power for lifting the tups is supplied by means of an electric 
motor and belt. Figs. 1 and 2 will help to explain the action 
and construction of the lifting mechanism applied to each 


| like a band brake ; steel lifting arms G centred on the shaft 
and free to rotate on it in either direction, to which arms the 
friction band is connected, while to the cross piece at the ends 
of the arms the lifting ropes are attached; and a loose pulley 
H mounted between the arms G G, but independent of them 
and free to revolve in either direction ; and a buffer I for the 
arms to strike against when in their extreme positions. The 
lifting ropes are of hemp laced together, and the tup is 
attached to the lower end by a sling rope which can be 
adjusted in length to suit dies of varying thicknesses. A spring 
F is provided t» disengage the ropes as soon as the handle is 
released. The method of operation is as follows :—When the 
handle C is pulled the friction band B is tightened and made 
to grip the revolving drum, which carries the arms round with 
it and lifts the tup. Assoon as the handleis released the spring 
F disengages the band from the drum and the tup falls by 
gravity. The control is rendered extremely sensitive by 
means of a special device, by which the grip of the friction 
band on the drum is automatically reduced as the tup rises. 
This comprises a chain which is wound round the main shaft 
—as shown—so that as the arms rotate in the lifting direction 
the chain is automatically unwound and the tension thereby 

| reduced. It is therefore necessary to maintain the pull on 
the handle so long as it is desired to raise the tup. If the 
chain be pulled to a certain point and then held stationary, 
the friction of the band is at once reduced till it is just 
sufficient to hold the tup suspended and no more. Forif the 
tup were to rise higher the chain would at once become slack, 
and if the tup were to fall in the slightest degree the chain 
would be tightened and cause the band to grip more firmly. 
Inthis manner an intimate relationship is established between 

| the position of the handle and that of the tup. The pull 
required is surprisingly light, and the movement of the 
handle short. 

A special holding-up gear is also fitted to this battery by 
means of which the tups can be kept suspended in any 
position for an indefinite length of time. The gear consists 
of a band brake of steel with V-shaped wood blocks bolted to 
its inner surface. This band encircles a grooved pulley cast 
solid with the arms of the lifter. By means of a foot lever 
and connecting links the band can be caused to grip or 
release the pulley instantly, thus holding the tup up or 
permitting it to drop freely at any instant. A feature of 
this gear is that there is practically no possibility of the 
brake slipping, its connections being so arranged that the 
movement of the drum in the falling direction tends to cause 

| the band to grip, while a movement in the rising direction is 
not impeded by the band brake at all. 








KILO -WATTS 

















Fig. 3-TEST OF FRICTION DROP STAMPS 


unit. This embraces a cast iron friction drum A, which is 
keyed tothe main overhead shaft and rotates with it; a friction 
band B of steel, lined with hard wood blocks, which encircles 
the drum, and which by means of the handle C connected 
to the chain D and lever E, can be made to grip the drum 





| To prevent the friction-lifting drums overheating by the 
| contact of the band, the larger sizes of stamps are fitted with 
a special water cooling arrangement, by means of which a 
stream of water is caused to circulate through the drums. 
The lifting gears, shafting, &c., are fixed securely on girders 





— 


supported by strong stanchions independent of the anyij 
blocks, and are thus protected from shock and vibration 
Easy access to the working parts and bearings is provided by 
means of a platform surrounded by a hand rail, ang 
approached by a ladder. The guide bars are of cast iron, and 
rest in tapered recesses in the anvil blocks. 

B. and 8. Massey have carried out some interesting power. 
consumption tests with a pair of 5 cwt. and 20 cwt. friction 
drop stamps, mounted on the same shaft, and driven by 
means of a belt from a 35 horse-power electric motor. In 
the larger stamp the tup with the die weighed about 22 owt, 
and in the smaller stamp about 5} cwt. The lifting speeds 
were 400ft. and 450ft. per minute respectively. The test 
lasted 15 min., during which time six 8in. diameter rings 
were stamped under the 20 cwt., and eleven gin. spanners 
under the 5 cwt. stamp. The diagram reproduced in Fig, 3 
was taken by means of a recording ammeter, and shows the 
actual amount of power required at each instant during the 
test. The power curve is horizontal when the motor, shafts, 
and belts only are running, and rises as soon as the load igs 
increased. The higher peaks show the power taken by the 
20 cwt. stamp, and each separate blow can be traced, while 
the lower peaks show the amount of power taken by the 
5 owt. stamp. A watt-meter was also in circuit, and showed 
that the energy used to drive the motor, shafts, belts, dc., 
was 2.36 kilowatt-hours, while the energy actually used to 
lift she stamps was only 1.42 units, or 3.78 units altogethor, 
It may be mentioned that the shafting was longer than neces- 
sary for the two stamps, as it was also used to drive a couple 
of pneumatic hammers, a trimming press, and an emery 
wheel, the belts for which were, however, kept on the loose 
pulleys in all cases except that of the trimming press. 








THE HEAT VALUES OF LIQUID FUELS. 


SOME time ago a series of experiments was carried out at 
the Worcester Polytechnic Institute with a view to studying 
the methods of determining the heat value of liquid fuels. 
According to an account of these experiments by Mr. L, 
Stinchfield in the Journal of the Worcester Polytechnic - 
Institute, a comparison was made of the three leading 
methods of experiment, using the bomb, the junker, and the 
constant-pressure apparatus. In the constant-preseure method 
the fuel is electrically ignited and burned in a combustion 
chamber immersed in water. A stream of oxygen flows in 
this chamber, and the burned gases bubble up through the 
water. The oxygen is under sufficient pressure to keep the 
flow correct for complete combustion. In these tests the 
Rosenhain apparatus was employed. When using the junker 
calorimeter a known amount of fuel is burned in a cylindrical 
copper vessel, round the walls of which water is constantly 
flowing. When the working conditions become settled, the 
rate of flow of the water, the rate of burning the fuel, and 
the rise of temperature of the water in the instrument are 
determined. In the bomb calorimeter the fuel is electrically 
ignited and burned in oxygen, under 15 to 25 atmospheres 
pressure, in a strong steel vessel or bomb. The difference 
between the heat of combustion at constant volume so 
obtained and the heat of combustion at constant pressure 
obtained in the Rosenhain and junker instruments is said to 
be below the limit of experimental error, 

An essential point in all three methods is the determina- 

tion of the weight of the liquid consumed. In the junker 
instrument the liquid was burned in a Primus burner. This 
was suspended from one arm of a balance, with a deficiency 
of weight in the pan hung from the other arm, and the times 
were observed when the pointer drifted by the zero mark, 
owing to the combustion of the oil. When making tests 
with the other instruments, several methods may be used 
whereby the liquid may be weighed without danger of 
evaporation loss. The liquid may be absorbed in a porous 
pellet of known calorific value, and wrapped in a tight cover, 
also of known calorific value. In the present experiments 
the absorbent used was a compressed pellet of wood pulp. 
Tin foil was used as a wrapper. This method proved fairly 
satisfactory in the bomb apparatus, but in the Rosenhain 
instrument there was a residue of unconsumed tin, which 
could not be determined accurately. Various other methods 
of determining the weight of the fuel are also dealt with. 
To compare the three instruments, four widely different 
oils were burned in each, the specific gravity and flash point 
of each oil being given in tables in the report. The general 
conclusions arrived at are that the bomb calorimeter, when in 
perfect working order, gives good reliable results with all liquid 
fuels. It is preferable to enclose the fuel in a gelatine capsule 
rather than to absorb it in a pellet Wrapped in tin foil, since 
the weight of the gelatine isless. The junker apparatus, with 
a burner adapted to the liquid being tested, is the most con- 
venient method of determining the calorific value of liquid 
fuels. Its accuracy for nearly all such fuels is shown by the 
close agreement of the results obtained with those found 
with the bomb, and by the closeness of the values found for 
standard pure liquids to those given. by other observers. As 
regards the Rosenhain apparatus, the investigation seems to 
show that, except for fuels of low volatility, the results are 
low, which is attributed to incomplete combustion. 








THE COLLISION AT MOORGATE-STREET STATION.—The Board of 
Trade report on the collision that occurred on August 5th at Moor- 
gate-street Station, on the Metropolitan Railway, has just been 
issued. The mishap was due to an automatic signal that, failing 
to go to danger after a train had passed, remained at ‘‘ clear” and 
permitted a second train, which came into collision with the first, 
to enter the station. The signal was of a type that had been 
first used in connection with the work of providing automatic 
ignals now being completed on the Metropolitan Railway between 

dgate and Praed-street. When a signal may be lowered oil is 
admitted by an ectelenily onsheilion valve into a piston in a 
cylinder, which forces down the signal-rod and pulls off the signal 
arm. When the arm has to go to danger, owing to the passage of 
a train, the oil is released from the cylinder, and, being forced out 
by the weight of the signal, the latter goes ‘‘on.” Unfortunately, 
in this particular signal, some sediment found its way into the 
valve and prevented the free flow of the oil from the piston, so that 
the signal failed to go to danger. This weakness having been dis- 
covered, the valves on this type of signal, of which there are only 
18 or 19, are to be replaced by animproved design. We understand 
that since automatic signa!s were introduced on the District Rail- 
way less than four years ago there have been on that line and the 
Tubes approximately 215,000,000 signal movements, and as this is 
the first accident. which has been reported to be due to false 





‘‘clear” signals, it speaks well for automatic signalling. 
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CATALOGUES. 





CnrossLeY STEAM GAUGE AND VALVE Company, 147, Victoria- 
street, London, K.C. -This is a neat little publication. giving a 
concise comparison of the optical and pencil lever indicators as 
used on gas engines. 

{ye LAHMEYER EvecTricaAL Company, 109-111, New Oxford- 
street, London, W.C,—Tbis is a well-bound catalogue having 
reference to vulcanised india-rubber wires and cables. It contains 
come exceptionally useful conversion tables, and the principal 
English and foreign wire ganges. It also gives particulars of 
yarious conductors, pure and vuleanised india-rubber cables, 
single-core braided and lead-covered cables, single-core braided 
and lead-covered cables with wire armour, flexible twin wiree, 
cotton or silk braided, workshop wires and other flexibles, fire- 
resisting cables, weather-proof cables, pluvius cables, and trailing 
cables. 

Tue Power GAs Corporation, Limited, 39, Victoria-street, 
London, 8.W.—A new illustrated catalogue, having reference to 
“Mond” gas producer plants, with and without ammonia recovery, 
has reached us. It gives particulars of the modifi.ations which 
have recently been made, and which enable the company to offer 
the ‘‘ Mond” plants at a lower price than hitherto. There are 
many interesting illustrations, and the descriptive matter may be 
read with advantage by those desirous of gaining information 
relating to gas producers, Another feature of the catalogue 
worthy of mention is that it contains three pages of useful data 
regarding temperatures, melting points, &c. 

SieEMENS BrotHers, Caxton House, Westminster, S.W.— 
Catalogues Nos. 602 and 503, also Price-sheet 504, have reached 
us, all of which are bound together in a neat binder. Catalogue 
No. 504 has reference to thermo-electric pyrometers, and deals 
with thermo couplers, protecting tubes, cooling arrangements, 
temperature indicators, recording instruments, and potentiometers 
for thermo-electrical testing. Catalogue No. 503, which super- 
sedes Pamphlet No. 244, deals with the Siemens water pyrometer, 
whilst Price-sheet No. 504 is devoted to optical pyrometers. Engi- 
neers who have to deal with the measurement of high temperatures 
will find this collection of literature interesting. 

Tur Union ELectric Company, Limited, Park-street, South- 
wark, London, §8.E.—'lhis is a new list, which illustrates, 
describes, and gives prices of low-tension switch gear. The list 
deals with knife pattern main switches, both single and double 
throw, laminated brush main switches, change-over switches, 
switches for opening circuits with large self-induction, porcelain 
handle switches of the tubular and cool handle types, laminated 
brush type switches in cast iron cases, combined main switches and 
fuses in cast iron cases, ironclad house service fuse-boxes, distri- 
bution boards with and without cast iron boxes, and power distri- 
bution boards in water-tight cast iron boxes for three-phase 
circuits and for pressures up to 600 volts. : 

LANcpoN Davis Motor Company, Southwark Works, Deverell- 
strect, London, S.E.—Those in any way connected with the 
erection and operation of electric motors will appreciate the little 
booklet which has just been issued by this company. In addition 
to giving particulars of the company’s standard sizes and types of 
motors it also contains some useful tables. There is a table of 
watts and kilowatts, with the equivalents in English horse-power, 
French horse-power, and kilogrammetres. Another table gives 
pulley speeds in ‘. minute for pulleys ranging from Yin. to 
24in. in diameter. There is also a formula for finding the size of 
belts, and other information of value to those associated with 
alternating and continuous-current motors. 


ALLEY AND MACLELLAN, Limited, Glasgow.—Catalogue No. 245 
has been furwarded to us. It is a tasteful little publication, having 
reference to ‘‘Sentinel Junior” high-speed engines, First, it 
deals with the uses for these engines, then there is a general 
description, and after this the special features are clearly set 
forth. Other sections of the catalogue are devoted to ‘‘ Sentinel 
Junior” dynamo and fan engines, dimensions, prices, and weights 
of simple and tandem compound engines, powers at various pres- 
sures of tandem compound engines, dynamos for ‘‘ Sentinel ” 
engines, boilers for ‘‘Sentinel” engines, larger ‘‘ Sentinel” 
engines, &c. Keferonce is also made to the company’s other 
manufactures, The catalogue is admirably illustrated, and, among 
many other illustrations, views are given of the latest extensions 
to the Polmadie works, 


JOHN FOWLER AND Company, Limited, Steam Plough and Loco- 
motive Works, Leeds, England.—Steam-cultivating machinery of 
all kinds is dealt with in a catalogue which has been forwarded to 
to us by this company. The catalogue, which is well bound and 
contains nearly 120 pages, is full of excellent illustrations, and 
the descriptive matter accompanying these is clear and concise. 
Needless to say, the various machines dealt with are too numerous 
to mention. It must suffice to call attention to the fact that since 
the year 1850, when the late John Fowler first invented and in- 
troduced machinery which enabled steam power to be used prac- 
tically and economically for tillage, the company has been 
continually perfecting such machinery, and has now adapted it to 
practically all the operations which are required in connection 
with the cultivation of the soil. 


VickERS, SONS AND Maxim, Limited, River Don Works, 
Shetlield, having recently completed a series of experiments on 
motor car steels, this company has revised its catalogue dealing 
with special steels for this class of work, and a copy of this new 
and interesting publication has been forwarded to us. The first 
page of the catalogue is devoted to notes on special steels of high 
tenacity, then it goes on to deal with nickel chromium steel 
for crank shafts, &c., the casehardening of steel, nickel 
casehardening steel, mild casehardening steel, homogeneous 
gear steels, drop stamping alloy steels, and tool steel. The 
catalogue contains some exceptionally interesting illustrations 
which will appeal to engineers associated with motor car work. 
The various steels described are claimed to be the most efficient 
and reliable obtainable, and by their use weight may be cut down 
to a minimum without danger of failure. In consequence of this, 
these steels are also put forward as the most suitable material for 
“ah the moving parts of the engines of aeroplanes and dirigible 
yalloons, 

THE Union ELEcTRIC Company, Limited, Park-street, South- 
wark, London, S.E.- A well compiled pamphlet illustrating and 
describing modern high and low-tension switchboards has reached 
us. It deals with completely enclosed iron-clad high-tension 
distribution switchboards fitted with oil brick fuses and the 
requisite measuring instruments, Switchboards of this pattern are 
claimed to be particularly suitable for use in the underground 
Workings of mines, and can be constructed for pressures up to 
3000 volts, There are also illustrations of esahedl guatien switch- 
boards, switch panels for controlling three-phase 3000-volt motors, 
extra high-tension switches for remote control, completely 
enclosed mining switchboards suitable for 6000-volt circuits, &c. 
A switchboard of the cellular pattern which is dealt with is fitted 
With removable switch units, which are mechanically interlocked, 
and therefore cannot be withdrawn unless they are first electri- 
cally isolated. _[t will be remembered that this company exhibited 
an excellent display of switch gear at the Manchester Electrical 
Exhibition, and some of these exhibits were described in our issue 
of October 30th, 1908, 








THE hageio | reference to the construction of a loco- 
motive is taken from a publication in 1826. It reads: ‘The 
Ccomotive engines are made of thick sheet iron, and are obviously 
of the high-pressure kind.” 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The Outlook. 

THE outlook continues healthy, advices as to the progress 
of the American iron trade revival being encouraging, whilst the 
position on the Continent in some directions seems to be gradually 
improving. The quarter is drawing to a close in the Midlands in 
a satisfactory manner, and prospects of renewal of ¢ ntracts at 
the October quarterly meeting are giving no anxiety to iron and 
steel producers. Engineers, recognising that their costs of pro- 
duction—in face of a rising market for materials and for fuel--are 
bound to be increased, are carefully pricing all new tenders in 
accordance. 


Steel in Good Demand. 

There is more regular employment than for a long while 
ast in the steel trade, and quotations are well maintained, with 
od and there a decided onward tendency, which contrasts 
strongly with the disposition to make concessions that characterised 
the market afew months ago. Girder plates are quoted £6 to 
£6 2s. 6d., and angles £5 17s. 6d. to £6. Mild steel engineering 
bars range from £6 7s. 6d. to £6 173. 6d., according to quality, 
whilst joists are quoted from £5 10s. to £5 15s. A good deal of 
raw steel is also being ordered ; indeed, a recent sale of 4000 tons 

of sheet bars in one line is reported at £4 15s, 


Manufactured Iron Steady. 

Unmarked bars continue to constitute, as usual, the chief 
production of the district as regards quantity, and makers are 
getting rather better prices than previously, £6 being now the 
general quotation for common bars. The best ironmakersare well 
placed for work, marked bars being still quoted £8, with a 
prospect of an advance at or prior to the October quarterly meet- 
ing. Galvanised sheets are in good inquiry on foreign account 
at £11 to £11 10s. Plain black sheets are still quiet at £7 2s. 6d. 
to £7 5s. for doubles. There is an improving demand for rivet 
iron at £6 15s, to £7. 


Pig Iron Firm. 

The upward tendency of fuel is causing pig iron producers 
to be very firm in quotations just now, but this does not seem to 
interfere much with the demand, which still keeps up satisfac- 
torily. North Staffordshire forge sorts are quoted 51s. to 52s. 6d., 
with best 58s. to 59s. Northamptons are quoted 49s. to 50s., and 
Derbyshire 50s. to 51s. For South Staffordshire common forge 
47s. to 48s. is asked, with part-mines 50s. 6d. to 51s. 6d. Sellers 
find no difficulty in maintaining the recently raised quotations of 
all-mine hot-air forge at 85s,, foundry 90s , and cold blast 115s. 


Worcester Sewerage. . 
Instead of the proposed screening system, the Worcester 
City Council have decided to construct a self-cleansing sewer 
through a portion of the river Severn, the estimated outlay being 
£7800. The work is to be left in the hands of the city engineer. 


Aerial Engineering. 

The War-office is said to be making inquiries with a view 
to securing a considerable piece of land in one of the Midland 
counties for experiments with airships and flying machines. 
Aéronautics is, indeed, making great headway in the Midlands. 
The Shropshire Aéro Club bas just been started, with headquarters 
at Shrewsbury. The Midland Aéroplane Company, Limited, has 
been registered as a private company, with a capital of £2000 in 
£1 shares, to carry on the business of manufacturers of and dealers 
in airships, aéroplanes, balloons, flying machines, &c. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 
: MANCHESTER, Thursday. 
Pig Iron Quieter. 
THE attendance on the Iron Exchange on Tuesday was 
about a usual one, but the tone was not so animated as has been 
the case for some mane of te The speculative movement in other 
centres has quietened down, and on spot there was less inquiry on 
the part of consumers. Merchants were, however, not anxious 
sellers, and there was no giving way in prices, If —— 
Middlesbrough and Scotch No. 3 foundry iron ruled in buyers’ 
favour by 3d. or 6d. per ton, but other sorts were quietly steady 
at fuli rates. Forge iron was obtainable at 6d. to 1s, per ton less 
money. 


Finished Iron and Steel. 
Finished iron continues steady, and there is more inquiry 
for steel and steel products. Billets, both English and foreign, 
were firm. 


Copper. 
Manufactured stil] rules quiet, although there is no 
change to note in sheets and tubes, Copper ingots were rather 
higher. 


Tin and Sheet Lead. 
Both steady and unchanged. 


Quotations. 

Lincolnshire, No. 3 foundry, 55s. 6d. to 56s,; Staffordshire, 
53s. 6d. to 54s.; Derbyshire, 55s; Middlesbrough, open brands, 
60s. 4d. Scotch: Gartsherrie, 61s. 6d. to 62s.; Glengarnock, 
60s. 6d.; Eglinton, 593. 6d., delivered Manchester. West Coast 
hematite, 62s. to 62s. 6d.; East Coast ditto, 60s. 6d., both f.o.t. 
Delivered Heysham : Gartsherrie, 593, 6d. to 60s.; Glengarnock, 
58s. 6d.; Eglinton, 57s. 6d. Delivered Preston: Gartsherrie, 
60s, 6d. to 6ls.; Glengarnock, 59s. 6d.; Eglinton, 58s. 6d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. 
to £8. Steel: Bars, £6 2s. 6d. to £6 5s.; Lancashire hoops, 
£7 5s.; Staffordshire ditto, £6 17s, 6d. to £7 ; sheets, £7 17s. 6d. 
to £8; boiler plates, £7 7s. 6d.; plates for tank, girder, and 
bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d. 
to £4 15s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold-drawn steel, 
£9 10s. to £9 15s. Copper: Sheets, £72; tough ingot, £62 ; best 
selected, £62 per ton. Copper tubes, 84d.; brass tubes, 6fd. to 
74d.; condenser, 7{d.; rolled brass, 64d.; brass wire, 6}d.; brass 
turning rods, 64d.; yellow metal, 6d. per lb. Sheet lead, 
£16 17s. €d. per ton. English tin ingots, £134 to £134 10s. per 
ton. 


The Lancashire Coal Trade. 

There was not a large attendance on the Coal Exchange, 
and, so far as could be ascertained, there was only a moderate 
business passing. The future of house coal is still uncertain, best 
being very scarce, but there is no change to note in price. In- 
ferior sorts were bad to place. Steam coal and slack generally 
showed no change. It is not thought there will be much change 
for the present until the cost of working under the Eight Hours 
Act has been definitely ascertained. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 
The demand for hematite iron is fairly steady, —- 
there have been some fluctuations during the week. Generally 





speaking, however, the position of the market is undisturbed, and 
the improvement established a few we-ks ago is maintained. 
There is, further, a disposition towards improvement, as there are 
indicatiuns that the usual sources from which the demand springs 
are likely to give more volume to business in the not distant 
future. Much, of course, depends as to the future of the iron 
trade on the activity of the steel trade, hecanse hematite iron is 
the basis of stee]. The business in hand for the Continent and 
for the Colonies is not on a large scale, and there are no imme- 
diate prospects of any improvement in commercial relations with 
America. The home demand remains steady, and there are 
inquiries for large parcels for forward delivery, but makers quote 
at higher rates for these, as there is a general opinion that before 
the autumn has proceeded far on its course the prompt demand 
for iron will have assumed greater volume, and prices may be 
expected to go up in consequence, Makers are quoting 62s. net 
f.o.b. for mixed Bessemer numbers, and 63s. to 65s. for special 
hematites, according to specification. Warrant iron sellers are at 
60s. 6d. per ton net cash, and buyers are at 60s. 3d. The sales of 
special hematite iron have of late been fairly large, and there are 
prospects that this trade will become a very active one in the near 
future. Ferro-manganese isa fair business, but buyers are com- 
sage of the high quotations which are ruling. The demand for 
ocal charcoal iron is about equal to the production. Some sales 
of scrap iron are reported. Iron ore is selling better, and the 
enhanced prices are maintained. Good ordinary sorts are at 12s. 
net at mines, medium at 14s. 6d., and best at 18s. Foreiyzn ores 
are coming in in fair bulk, and higher prices are still prevailing. 


Steel. 

There is regularity of employment in the steel rail trade, 
and the rail mills are kept on full time ; but the orders held are 
not bulky, and the prospects of business are not very encouraging. 
Makers, however, hope to maintain the present activity during the 
winter months. The demand for plates is quiet. A local order 
for 9000 tons of plates has gone past Barrow makers, and has been 
placed in South Wales. The plate mills at Barrow have been at a 
standstill for nineteen months, 


Shipbuilding and Engineering. 

Apart from the commencement with the work of building 
two floating docks at the yard of Vickers, Sons and Maxim this 
week, there is no news to report. Marine engineers are very short 
of orders. 


Shipping and Coal. 

There is an improvement to note in the shipping trade. 
Last week the exports of iron and steel from West Coast ports 
amounted to 14,763 tons—iron 5615 tons and steel 9148 tons— 
as against 8430 tons in the corresponding week of last year, an 
increase of 6333 tons. The aggregate shipment this year to date 
has reached 426,237 tons, as against 342,506 tons for the corre- 
sponding period of last year, an increase of 83,731 tons, Sales o 
coal and coke are improving, and prices remain steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Coal Trade. 

THE holiday season is now over, and the various collieries 
have got back to work, so far asis possible under present conditions. 
Differences with labour are still prevalent in the district, and some 
of the pits are not fully at work. The output is interfered with by 
the working arrangements consequent on the Miners’ Eight Hours 
Act, and available supplies thus continue to be restricted. The 
shipping season is drawing to an end, but at present shows no sign 
of immediate closing. Prices for best hard coal are well maintained 
at 9s, 3d. to 93, 6d. per ton. 


House Coal. 

The demand for house coal is growing brisker, but no 
alteration in prices has yet been made. This, however, can only 
be a matter of a few weeks, and the normal advance is expected 
to be in force on October Ist. Best Barnsley coal is quoted from 
lls. 6d. to 13s. per ton, and secondary sorts from 10s. to 11s. per 
ton, The demand from Lancashire and West Riding for small 
coal is still brisk, with prices ranging from 4s. 6d. to 5s, 6d. per 
ton. Gas coals are in better request. 


Coke. 


The improved demand lately noted for coke continues, 
and, while the requirements of pig iron manufacturers are a little 
better, the supplies of coking coals are on the short side, thus 
causing quotations to be well upheld. Best washed coke fetches 
from 11s. to 11s. 6d. per ton, and unwashed 10s. 6d. to lls. per 
ton. 


Pig Iron Market. 

The lull which followed the recent outburst of activity in 
the iron markets ccntinues, and for the moment consumers appear 
to have satisfied their wants. Makers are holding out for the full 
advance in rates, and are not pressing sales, believing that they 
have everything to gain and nothing to lose by this course. For 
hematite iron some East Coast brands have been offered by 
merchants at slightly under makers’ quotations, which remain 
unaltered on the week. The official prices of the Lincolnshire 
Ironmasters’ Association are as follows: - No. 3 foundry, 52s. 6d. 
per ton; No 4 foundry, 51s. 6d. per ton; No. 4 forge, 51s, 6d. per 
ton; No. 5 forge, mottled and white, 5ls. 6d. per ton; basic, 
52s. 6d. per ton, all net, delivered Sheffield and Rotherham. 
There is no change to report in prices of Derbyshire iron, a very 
fair quantity of which has now been sold by makers, enabling 
them to take up an independent attitude for the present, and 
their quotations are nominally about 523. per ton for No. 3 
foundry and 50s. 6d. for No. 4 forge, both net, delivered Sheffield 
and Rotherham. Quotations for hematite are: East Coast, 65s. 
to 67s.; West Coast, 68s. to 70s. net, delivered Sheffield and 
Rotherham. Recent contracts for raw iron were very heavy, but 
so far specifications have been exceedingly light, indicating that 
the buying was by no means to cover immediate requirements. 


Bars, Hoops, and Sheets. 

Specifications continue to come forward very slowly for 
all classes of finished iron, and what makers are now chiefly 
concerned about is not any lack of new contracts but the 
apparent inability of consumers to take matérial for which they 
have already contracted. As noted last week, there has been 
no change in official rates. Bars, £6 10s. per ton ; hoops, £7 10s. ; 
sheets, £8 10s. There is still considerable competition from 
outside districts, The pipe foundries in Derbyshire are reported 
to be busier. 


The Heavy Industries. 

Whilst no improvement can yet be recorded in some 
important branches of these industries, the railway material 
departments being particularly depressed, the outlook is better 
for others. The recent placing of orders for twenty torpedo 
boats is likely to benefit Sheffield rather considerably, a great 
proportion of the forging, as well as other requirements, coming 
from this district. Most, if not all, of these new boats are to be 
turbine-driven, and one or two local firms which have made 
turbine forgings a speciality will be busy. The weight of these 
orders, however, is not, of course, so considerable as would be 
necessary for larger craft. In other directions the inquiry for 
tool steel and engineers’ requisites is stated to be better, but 
has not yet resulted in much actual booked business, 
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NORTH OF ENGLAND, 
(From our own Correspondent.) 


Cleveland Pig Iron. 
AFTER buying pretty freely for some time past consumers 
seem tobe satisfied for the present, and business on ‘Change in Cleve- 
land pig iron has been somewhat quiet during the last fewdays, with 
a slight easing of prices. It is understood, however, that trade 
generally is as healthy and satisfactory as ever, and that prospects 
are really encouraging. The commercial news from America is 
more sanguine in tone; in fact, it appears as if the con- 
sumption out there were outstripping the production, which has 
been increased to well on to the largest output that has ever been 
recorded. There is all the more probability, therefore, that Great 
Britain will be again called upon to send considerable quantities 
to the States, and this will mostly go from the Cleveland district. 
It is satisfactory to see at last that the reports from the Continent 
speak of some improvement, but no one expects that Germany 
will be a large buyer of Cleveland pig iron within the next twelve 
months, for ironmasters there have very large stocks, and may 
even compete with English pig iron in America. On the whole, 
confidence is steadily returning, and it may safely be stated that 
the tendency of prices is upward. Cleveland iron is now 6s. per 
ton above the minimum of the year, and higher prices are quoted 
for forward delivery. Indeed, the prospects are so good that pro- 
ducers are not much disposed to commit themselves heavily ahead. 
It is a good feature to note the increase in shipments of pig 
iron to oversea destinations, which would indicate that 
either trade is actually brisker, or that prospects are so 
good that consumers think it advisable to replenish stocks. 
No. 3 Cleveland pig iron has been mostly sold this week at 50s. 9d. 
for prompt f.o.b. delivery, and the figure asked for delivery over 
the autumn is 51s. 6d., while for the first quarter of 1910, 52s, is 
the figure. A large business has been done in warrants at from 
50s. 104d. to 51s, cash buyers, and for delivery in three months 
about 7d. more has to be paid. The prompt figure for No. 1 is 
53s., for No. 4 foundry 49s. 6d., for No. 4 forge 493., and for 
mottled and white 48s. 6d., with about 6d. more for delivery up 
to the end of the year. American inquiries for Cleveland pig iron 
are still being received, but no actual orders have yet been 
reveived. However, a lot of 3000 tons of steel scrap and crop ends 
have been sold by North of England firms for American consump- 
tion, and the steamer has been chartered to carry the same. Itis 
reported that the steel will be supplied from the Jarrow and 
North-Eastern Steel Works. It is expected that further similar 
orders will be secured. 


Hematite Pig Iron. 

The revival in the shipbuilding industry has placed the 
makers of East Coast hematite pig iron in fairly good positions, 
and they expect now to be able to reduce the considerable stocks 
that accumulated in the period of depression over the last two 
years, the increase occurring notwithstanding the blowing out of 
apumber of furnaces. This week buyers are taking a rest, and 
not many orders have been distributed ; but producers are in a 
good position. It is usual for consumers of hematite to buy in 
large lots, and then to be out of the market for weeks. Plate 
and angle manufacturers have been the chief buyers lately, 
but Sheffield consumers have also purchased rather freely. Mixed 
numbers are quoted by most sellers at 59s. for prompt delivery, 
but makers are holding out for 62s. 6d. for delivery up till 
March next. Odd lots are still obtainable from second hands at 
58s. 6d. Thus hematite prices have only risen 4s. per ton this 
year, whereas Cleveland have advanced 6s. In hematite, 
however, the demand has not been speculative, but has been 
steady, there having been not a single ‘‘set-back.” The prices of 
materials for hematite iron making have advanced more rapidly 
than this, and it can hardly be said that producers are better able 
to realise profits than they were in the early part of the year. 
The Consett Iron Company has added an eighth blast furnace to 
their plant, and this was blown in a few days ago for the 
production of hematite iron. During the last fortnight sales of 
Rubio ore have been conspicuous by their absence, and the price 
is practically nominal at 17s. per ton c.i.f. Middlesbrough. Coke 
is dear, and promises to be higher still, as the tendency in coal 
quotations is upwards. Furnace coke is usually obtainable at 
16s, 9d. per ton, delivered at Middlesbrough, but considerably 
more is asked for forward delivery; indeed, 17s. 6d. has been 
paid for delivery over the first quarter of next year. 


Manufactured [ron and Steel. 


Improvement is reported by most of the producers of 
finished iron and steel, though in some cases it is only slight. 
The latter may be said about the business in steel bars, iron bars, 
and hoops, though steel bars have been put up in price lately, and 
probably that has checked buyers fora time. Steel bars can be 
bought at £6 per ton at works, iron bars at £7, and steel hoops at 
£6 5s., all less 24 per cent. f.o.t. The best orders at present are 
for rails and plates, but the demand for plates has not yet 
increased enough to allow of the reopening of the closed works at 
Stockton. However, the prospects for plate makers are encourag- 
ing now that the improvement in shipbuilding is so pronounced. 
Steel and iron ship plates are at £6 per ton, less 2} per cent. f.o.t. 
Steel ship angles realise £5 7s. 6d. per ton, but for iron ship 
plates £1 12s. 6d. more than this has to be given. Steel rails are 
in good request, and the works with one exception are running to 
their fullest capacity. At present £5 5s. per ton f.o.b. is the 
general quotation for heavy steel rails, but it is expected that 
some advance on this will shortly be made. The black sheet 
manufacturers have very good order books, as also have the pro- 
ducers of galvanised corrugated steel sheets, whose prices are now 
£11 per ton, less 4 per cent. for f.o.b. deliveries of 24 gauge in 

undles, 


Shipbuilding. 

Shipbuilders continue to receive very fair orders for new 
vessels, and only two or three yards in the North of England are 
now entirely idle. They bave done well, especially on the Tyne, 
in regard to securing orders from the Admiralty, not only for 
cruisers but also for smaller craft. Messrs. Swan, Hunter and 
Wigham Richardson have obtained one of the orders for torpedo 
boats, and Messrs. Hawthorn, Leslie and Co. will construct three of 
the destroyers for the British Admiralty. 


Coal and Coke, 


Business in the more important branches of the coal trade 
is showing improvement, and the prices of steam coals are again 
tending upwards, 10s. 104d. to 11s. per ton f.o.b. being quoted for 
best qualities. The gas coal business will continue to improve for 
the rest of the year. The price of best qualities ranges from 
10s. 9d. to 11s. f.0.b., with seconds at 9s, 6d. to 10s. Bunker 
coals are hardly so much in request, and the price is somewhat 
weaker, varying from 9s. to 93. 6d. per ton. Messrs, S. A. Sadler 
and Co., Limited, have decided to open a new colliery at Etherley 
Dene, near Bishop Auckland, where they have been conducting 
boring operations for a considerable time, and where they have 
met with two fine seams of coal. Messrs. 8S. A. Sadler and Co., 
Limited, are also the owners of the Malton collieries, between 
Durham and Lanchester. Coke is in better request, and prices 
are tending upwards. At least 16s, 9d. must be paid for furnace 
coke delivered at Middlesbrough works, and for the next half-year 
17s. 6d. has been paid. It is generally expected that prices will 
be higher next year on account of the application of the Miners’ 
Eight Hours Act. 


NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

THERE is not much change in the general business out- 
look since last report, but any movement that has taken place 
seems to be in the direction of further improvement. The Clyde 
has reason to be well satisfied with its share of nine torpedo boats 
out of the twenty just placed by ths Admiraity. Foreign advices 
this week as to the development of business abruad are somewhat 
more encouraging. They not merely speak of the American 
revival as consolidating and getting more expansive, but give a 
more hopeful view of the state of affairs on the Continent, 


The Iron Market. 

Although fluctuations in the Glasgow pig iron warrant 
market have been frequent, the market has shown a ready 
buoyancy, and a large business has been done in Cleveland iron 
both for cash and future delivery. ‘Transactions were noted in 
these warrants from 50s. 104d. to 51s. 4d., and back to 50s. 10d. 
cash, 51s. 1d. to Sls. 7d. one month, and 5ls. 74d. to 51s, 9d., and 
back to 5ls. 64d. three months. Business also took place in 
Cleveland warrants at 51s. 3d. for delivery in twenty-one days, 
51s. 4d. two months, 51s. 44d. to 51s. 7d. October 25th, 51s. 3d. 
October 26th, and 5ls. 4$d. November 30th. Quantities of 
Cumberland hematite warrants changed hands at 60s. 114d. and 
61s. for delivery in one month. 


Scotch Makers’ Iron. 

The business in Scotch makers’ pig iron appears to have 
been considerable, and the orders in hand will keep works well 
employed for a considerable time. Another furnace has been 
placed on ordinary iron, and there are now 40 furnaces making 
ordinary, 38 hematite, and 5 basic iron, the total of 83 thus in 
operation in Scotland comparing with 75 at this time last year. 
Prices of Scotch makers’ iron are well maintained. Monkland, 
f.a.s., at Glasgow, No. 1, is quoted 58s. 6d.; No. 3, 56s. 6d.; 
Carnbroe, No. 1, 60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 
62s. 6d.; No. 3, 57s. 6d.; Gartsherrie and Calder, Nos. 1, 63s.; 
Nos. 3, 58s.; Summerlee and Langloan, Nos. 1, 64s.; Nos. 3, 59s.; 
Coltness, No. 1, 89%; No. 3, 593.; Eglinton, at Ardrossan or 
Troon, No. 1, 58s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 
63s. 6d.; No. 3, 58s, 6d.; Shotts, at Glasgow or Leith, No. 1, 63s. ; 
No. 3, 58s.; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 
58s. 6d. The demand for Scotch hematite pig iron is increasing, 
but the supply is ample. Current output must not be far, if any, 
short of present requirements, and besides this, the makers have 
considerable stocks in their private stores. These facts tend to 
moderate any change ia price, so that the quotations are about 
the same as before, merchants quoting 61s. 6d. per ton for delivery 
at the West of Scotland steel works, 


Pig Iron Shipments. 

There has been practically no expansion on the average 
in pig iron shipments since the improvement in the iron trade com- 
menced. Those interested have been looking for heavier ship- 
ments week by week, but have been so far disappointed. The 
clearances at the Scottish ports in the past week amounted to 
5342 tons, compared with 6105 tons in the corresponding week of 
last year. There was despatched to Canada 285 tons, South 
America 164, India 304, France 65, Italy 155, Holland 24, 
Belgium 80, Spain and Portugal 30, China and Japan 60, other 
countries 480, the coastwise shipments being 3745 tons, against 
2700 tons in the corresponding week. As bearing on the 
remarks made above regarding the poorness of our foreign 
trade in pig iron, it may be noted that whereas the foreign 
shipments at this time last year amounted to 95,439 tons, 
they now amount for the present year to only 89,340 tons, showing 
a decrease of 6099 tons, instead of an increase, as might have been 
anticipated. There is also a decrease in the coastwise shipments 
of pig iron this year to date of about 8000 tons. The arrivals at 
Grangemouth of pig iron from Cleveland and district have been 
12,770 tons, showing an increase of 4841 tons for the week, and 
bringing up the increase for the present year to date to 8180 tons. 


Finished Iron and Steel. 

The improvement in the finished iron department has 
been considerable, and yet some of the works could do with 
a material increase in orders. A good deal of plant has been par- 
tially idle this week. Foreign business has been increasing. In 
some quarters there has not been much competition, whilst in 
other directions this has been excessive. There has been an 
increasing business in plain sheets, which have been somewhat 
advanced in price, with the result, it is alleged, that there is likely 
to be more competition by German houses. For both iron and steel 
material, and especially for the latter, there is a good inquiry on 
the basis of prices ruling before recent advances, but it is under- 
stood that makers are not inclined to accede to such terms. Eng- 
lish and Scotch steelmakers in combination have advanced the 
price of ship angles 7s. 6d. per ton to £5 15s., and of ship 
pee 5s. per ton to £6, less 2} per cent. in each case. 
Merchants are reported to be supplying Welsh steel to local 
users below the prices now quoted by Scotch makers. The 
allegation is made that there is dissatisfaction between some mer- 
chants and makers of finished material, because the makers are 
quoting their best (7.c., lowest) prices only against prompt specifi- 
cations. Probably there is not much in these rumours, for gene- 
rally orders are acceptable from good houses under varying cir- 
cumstances, and it is, of course, well understood that merchants 
cannot afford to operate without a margin of profit. It is also 
recognised that in the case of contracts extending over a consider- 
able period, some latitude must be allowed in the sending in of 
specitications for material that has been secured at contract rates. 


Ironfounding and Engineering. 

An improvement has been gradually taking place in 
different branches of the ironfounding trade, but it is not yet by 
any means general. Some difference of opinion as to the wages of 
yg in the moulding shops has been causing difficulty, 

ut it is hoped an arrangement will be arrived at with the 
assistance of the Board of Trade, the wages of time-workers 
having already been reduced. With a settlement of this difficulty 
it is thought a better condition of business might be attained. 
Makers of cast iron pipes are in some cases in want of new work. 
Marine engineers and those who supply appliances for vessels are 
beginning to experience an improved trade. Well-known firms in 
ee are reported to be increasing the number of their 
workers, 


The Coal Trade. 

The coal trade is without much improvement as to current 
business, but reports are in circulation that buyers are desirous of 
contracting for future delivery at prices which show an advance 
on those now current. Supplies of all kinds are ample, and the 
various qualities of coal are practically unaltered in price. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


State of the Coal Trade. 
THERE has been little change in the situation ; one of the 





occurring are such that coalowners are fearful of committing them. 
selves to long contracts. The result has been that in several 
instances business has gone to Germany. Much more coal would 


have changed hands but for these hindrances. As it was, Newport 
(Mon.) dispatched close upon 80,000 tons of coal, Swansea 66,00) 
and on several occasions a fair dispatch was made from Cardiff’ 
There is little fear but that a demand for coal and the receipt of 
improved tonnage will follow the settlement of disputes. (ne 
marked feature of business is the steady improvement which hag 
taken place in bituminous coal. No. 2 Rhondda and Eastern 
Valleys are very scarce. For spot yositions No. 2 Rhondda rule 
firmly up to 13s., and Eastern Valleys 13s. and 13s, 6d. It jg 
evident that sellers are bent upon maintaining values. 


Latest Market Quotations. 

No. 3 Rhondda large and small in demand, holders of 
No. 2 ask‘ng 3d. more. Best large steam, 17s. 6d. to 17s. 94,- 
best seconds, 15s. 9d. to 16s. 9d.; ordinary seconds, 15s. 3d. to 
lds, 6d.; best drys, 16s, 6d. to 17s.; ordinary drys, 14s. to 14s, 34,- 
best washed nuts, 14s. to 15s.; seconds, 13s. to 13s. 6d.; best 
washed peas, 12s, 6d. to 13s,; seconds, lls. to 12s.; very best 
smalls, 8s, 6d. to 9s.; best ordinaries, 6s, 9d. to 7s. 9d.; inferior 
sorts, 6s. 3d. to 6s. 6d.; very best Monmouthshire black vein 
lds, 6d. to 15s, 9d.; ordinary Western Valleys, 14s. %d, to 
15s, 3d.; best Eastern Valleys, 13s, 3d. to 13s, 6d.; seconds, 12s, 9d, 
to 13s, Bituminous coal: Best households, 16s, 6d. to 17s. 6d,; 
best ordinaries, 14s. 6d. to 15s. 6d.; No. 3 Rhondda, 17s. 3d. to 
17s, 9d.; brush, 18s. 6d. to 13s, 9d.; smalls, 10s. 6d. to 11s,; 
No, 2 Rhondda, 12s. to 12s. 6d.; through, 9s. 6d. to 10s, ; 
small, 8s, to 8s, 3d. Patent fuel, 15s. to 15s. 6d. Coke: Special 
foundry, 24s. 6d. to 25s.; foundry, 19s. to 22s.; furnace, 17s, 33d, 
to 18s. Pitwood, 203, to 20s, 6d. 


Newport Coal Trade. 

Though the discussion continues keen between employers 
and men with regard to the ‘‘bonus hour” there is a steadier 
feeling in the market, and the undertone is better. Small coal is 
proving a drug, and stocks accumulating ; prices falling. setter 
tonnage reports coming in. Latest prices._—Best black vein, 
5s, 3d. to 15s, 6d.; Western Valleys, 14s. 6d. to 15s.; Eastern 
Valleys, 13s. to 13s, 3d.; other kinds, 12s, 6d. to 128. 9d.; best 
smalls, 7s. to 7s. 3d.; seconds, 6s. 6d. to 6s, 9d.; inferiors, tis, to 
6s. 3d. Bituminous, 15s. to 15s. 3d.; seconds, 14s, to 14s. 3d; 
patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. 6d. to 19s; 
furnace, 17s, to 17s. 6d. Pitwood, ex-ship, 19s. to 19s, 6d. 


Swansea Coal Trade. 

Like the other ports, Swansea complains of a lack of 
adequate tonnage. The trade has to grapple with the difficulty 
of having too large a stock on hand, and prices are being lowered. 
Some kinds retain the late quotations, Best malting is selling at 
24s, to 25s, net ; second malting, 21s. 6d. to 22s, 6d. net ; big vein, 
18s. 6d. to 20s, 6d., less 2$; red vein, 12s. to 12s. 6d., less 24; 
machine-made cobbles, 23s. to 24s. net ; Paris nuts, 25s. to 25s. 6d, 
net; French nuts, 25s. to 26s. net; German nuts, 25s. to 6s, 
net; beans, 17s, 6d. to 18s. 6d. net; machine-made large peas, 
lls, 6d. to 12s. 6d. net; fine peas, 10s. to 11s. net; rubbly culm, 
5s, to 5s, 6d., less 24; duff, 3s. to 3s. 3d. net. Steam coal. Best 
large, 17s. to 17s. 6d., less 24 ; seconds, 14s. to 15s, 6d., less 2} ; 
small, 8s. to 10s, less 24. Bituminous coal: No, 3 Rhondda, 
18s. to 18s, 9d.; through, 15s. to 15s. 6d.; small, 10s, to 10s. td,; 
patent fuel, 13s. 6d. to 14s., all less 24. 


Danish Coal Contracts. 
The Danish State Railways are in the market for 93,0C0 
tons of first-class locomotive coal, 7000 first-class smokeléss loco- 
motive, and 27,000 tons first-class steam coal for ships’ use, 


Tin-plate. 

At the Harbour monthly meeting the tin-plate trade was 
shown to be in a prosperous state. The chairman stated that in 
the matter of the harbour trade imports during the past month 
had increased about 8 per cent., and the exports nearly 10 per 
cent. Among the items copper ore was improved by 3000 tons, 
iron ore 4000 tons, pig iron 1000 tons. Lord Glantawe, in second- 
ing the report, said that the increase in galvanised sheets was 
very remarkable, and disproved the idea that the trade was 
falling off. The total was 2043 tons, against 1327 tons. The 
increased trade to Roumania was 1734 tons, and to the United 
States 2000 tons. ‘he position of the surplus volume of the 
Trust to meet contingencies and new work was very satisfactory. 
The chairman showed that the exports of coal, coke, and 
patent fuel were increased by 31,000 and tin-plates by 4700. 
Swansea Harbour returns last week were as follows :—Received 
from works, 78,805 boxes ; shipped during the week, 90,547 boxes ; 
stocks remaining at dock, 120,410 boxes, Latest quotations at 
the Metal Exchange:—Ordinary tin-plates: Bessemer primes, 
123. 14d. to 123. 3d.; Siemens primes same; ternes, 21s, 6d. to 
21s, 94.; C.A. roofing sheets, £5 5s. to'£8 10s. per ton. Big sheets 
for galvanising, £83 7s. 6d. to £8 10s. Finished black plates, 
£9 10s.; galvanised sheets, 24 g., £11 per ton; block tin, £136 
cash, £137 2s, 6d. three months, 


Iron and Steel. 








principal. complaints has been the dearth of tonnage, and the 











existing difficulties in the coalfields, The possibilities of a strike 





The slight improvement shown in business last week was 
of short duration. In local business there was more activity, 
shipments of iron from Newport to Bristol totalling 715 tons. Iron 
came in rather slowy. Blaenavon imported 2062 tons ore from 
Castro Bilbao; Baldwins Company, 2800 tons from Vivero ; Swansea 
imported 440 tons pig iron, but no iron ore ; Ebbw Vale imported 
3450 tons. Latest market quotations, Swansea :--Hematite pig, 
mixed numbers, per ton, €0s. 4}d. cash and month ; East Coast 
63s, to 64s, Steel bars: Siemens, £4 103, to £4 12s, 6d.; Bosse- 
mer, same. Rubio iron ore, 16s, 6d. to 17s. 








WE are informed that the hopper barges Hercules and 
Cygnus, built by Lobnitz and Co., Limited, Renfrew, for Sir John 
Jackson, Limited, for use on the new harbour works at Singapore, 
arrived safely at Colombo, on the 7th inst. The powerful dredger 
André Rebougas, and hopper barge Paracury, built by the same 
firm for the Port of Para, for use by the contractors, Messrs. %. 
Pearson and Son, Limited, arrived after a satisfactory voyage at 
Para on the 8th inst, 


A CONSIDERATION of Mr. Longridge’s annual report 
on breakdowns of electrical machinery, brings out a serious 
defect in electrical insulating materials such as are usually 
employed on the windings of motors and generators. 
very large proportion of the breakdowns were due to failure of the 
insulation after a few years’ running, and this failure was not 
seldom due to deterioration rather than external damage. (f 
course, neglect to keep the insulation free from oil and dirt greatly 
aggravates the troubles; but it does certainly appear that under 
normal working conditions the insulation often undergoes serious 
deterioration in the course of a few years. This being so, and the 
delay and expense involved by re-winding being serious, it is 
advisable that electrical firms should devote more attention to the 

roduction of insulating materials which will maintain their full 
insulating properties for an indefinite time under all reasonable 
working conditions. Our technical colleges, with their elaborate 
electrical, mechanical and chemical equipment and their trained 
staffs, could be of much service in such a work, and it is certain 
that such service would be much appreciated, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &o. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A LITTLE more firmness is shown in the iron market. 
According to the Rhenish-Westphalian Gazette the majority of 
Rhenish- Westphalian bar mills resolved, at the recent meeting of the 
Steel Convention, not to book any orders for next year before the 30th 
inst., and it is reported that several inquiries from large dealers 
for next year have already been declined in consequence of the 
above resolution, Quotations for bars have not been altered for 
the present ; but the general aspect is rather Jess unfavourable 
than previously, and quotations may here and there meet with an 
advance towards the end of the present month. The next general 
meeting of the Steel Convention will probably take place on the 
22nd inst. Accurding to figures given by the Statistical Office in 
Berlin, the foreign trade of Germany bas shown some slight altera- 
tions lately. Austrian ironmasters have tried, by reduving 
quotations, to prevent a further increase of German iron and steel ; 
only quite recently a reduction in the prices for heavy plates took 
place, for Germany has been doing a good trade in this article to 
Austria-Hungary. In July of this year German export in heavy 
plates was 191,445 q., or 25,471 q. more than in the same period 
last year. Total export since January was 1,182,826 q., against 
1,173,192 q. in the same period the year before, which is equal to 
a rise of 9634q. A large decrease is noticeable in the import of 
German bars ; it amounted to 317,295 q. in July, 1908, and in the 
same month of this year it was only 275,319 q., or 41,976 q. less. 
From January to July of 1908 2,385,390 4. were imported, against 
1,866,730 4. in the same period of this year, which shows a 
decrease of 518,660 q. 


The German Coal Trade. 


Last week’s business on the Rhenish-Westphalian coal 
market was steady, and a rising inquiry could be noticed for 
better qualities. Also in Silesia a fair demand was experienced 
for engine as well as for house coal. According to a consular 
report from Breslau, new layers of brown coal have been found in 
Silesia (Laussitz), and negotiations are said to be urder way 
regarding the forming of a briquette company. A marked 
improvement in the export of coal, especially to Austria-Hungary, 
can be reported. During the period from January to July of this 
year German export in coal was 126,154,141 q., or 9,896,086 q. 
more than in the same period of last year. To Austria 
52,768,885 q., or 2,164,004 q. more than last year, were imported. 


Austria-Hungary. 


No change worth reporting has taken place on the iron 
and steel market. Kaw as well as manufactured iron remains in 
fairly regular demand, and prospects have slightly improved in 
some branches. Present rates are going to be quoted for sales in 
the fourth quarter. Inthe coal trade the somewhat restricted out- 
put goes into immediate consumption, and there was a rise in the 
demand for gas coal. Rates are firm. 


Fair Accounts from Belgium. 


Confidence is returning on the Belgian iron market, and 
though a rise in prices has not yet taken place, more stiffness is 
shown. Plates are remarkably tirm at £5 2s. f.o.b. Antwerp, 
while 130f. to 140f. p.t. are quoted for inland sales. Foreign dealers 
and consumers come forward with fair offers at lf. p.t. more 
than previously quoted. Girders sell regularly, but contracts are 
not extensive. A satisfactory trade is done in rails, and the mills 
are well supplied with contracts for weeks ahead. In semi- 
finished steel a good trade is done, especially to England. Scrap 
iron is dull, 


Firmness in France. 


The outlook has improved, not merely in the Meurthe-et- 
Moselle Department, but also in the Loire-et-Marne district, and 
the ironworks in the Ardennes report a fairly large amount of 
orders to be coming in. Manufactured iron shows much firmness ; 
165f. to 170f. p.t. for bars in iron and steel, and 185f. p.t. for girders 
are quoted in Paris, while plates obtain 190f. p.t. In the North 
bars cannot realise more than 150f. p.t. A sufficient amount of 
work is secured at the iron foundries, whereas the machine factories 
complain of being hard up for work. In raw iron only a poor 
export trade is done. Some departments of the coal market 
show a fluctuating tendency, inferior qualities being decidedly 
neglected, 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, September Sth. 

TuE activity among steel buyers is more pronounced this week, 
especially throughout the Western States. In fact, buyers of steel 
products are driving manufacturers for early deliveries to such a 
degree that premium prices have begun to be offered for deliveries 
in October and November. Some mills are sold up to the end of 
the year, it being understood that there are crevices in the 
business which will admit of ‘‘rush” orders. Large consumers in 
some cases are ordering for delivery during the first half of next 
ear, but with the condition that the prices will be determined 
»y the current rate at time of specification. Anthracite coal has 
advanced 10 cents a ton in the west. Coke buying is very active. 
New sources of production are being established. More idle 
furnaces are blowing in. Bessemer pig advanced 75 cents during 
July. There is a rush for this product, which means a further 
advance. Steel bars, boiler plate and structural rivets are all 
up slightly. Tubes have advanced 2 dols. a ton. Cast pipe 
will be advanced on September 15th. The Pressed Steel Car 
Company has ordered 300,000 steel axles from the Carnegie Com- 
pany, which will be rolled at the Homestead Mills, Large orders 
continue to be placed for locomotives, passenger cars and steel 
freight cars, The Baldwin Locomotive Works at Philadelphia 
have increased their force to its maximum limit—7000 men. The 
American Locomotive Works will soon have all their plants 
working full time. The Lake boat yards are filling up with 
business, and the Atlantic Coast yards are working nearly full 
time. The volume of rail and coastwise transportation is swelling 
each week. In copper, electrolytic is selling at 13. Exports 
have fallen off, August being below July. Arrivals of tin so far 
this month, 20 tons ; afloat, 2870 tons, 





OLp Toots At SoHO Works.—We must apologise to Mr. 
Darlington for a slip of the pen by which his name appeared as Mr, 
prey san Darlington instead of Mr. Seymour Darlington in our 
ast issue. 


THE INSTITUTE OF MeTALS.—At the autumn meeting of the 
Institute of Metals, which will be held at Manchester on October 
14th and 15th, it is expected that the following papers will be pre- 
sented :—(1) Mr. J. H. Andrew, M.Sc., and Mr. C. A. Edwards, 
‘‘The Constitution and Properties of the Ternary Alloys Alu- 
minium-Copper-Tin.” (2) Mr. C. O. Bannister and Mr. H. J. Tabor, 
‘*The Surface Appearance of Solders.” (3) Mr. H. W. Greenwood, 
‘*The Technical Assay of Zinc.” (4) Mr. J. S. G. Primrose, ‘‘ Notes 
on the Production of Pure Spelter.” (5) Mr. E. L. Rhead, ‘“‘Some 
Causes of the Corrosion of Copper and Brass.” (6) Professor C. A. 
Smith, M.Sc., ‘*The Elastic Breakdown of Ductile Materials.” 
(7) Professor I’, Turner, M.Sc., and Mr. M. T. Murray, M.Sc., ‘‘ The 
— Alloys; A Study of Volume Changes during Solidifi- 
cation,” 





BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Co; of 8; tions may be obtained at the Patent-o, Sale Branch 
25, South Conan ene 78, Cianarulone, London, W.C., at 8d. each. ; 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the | grey mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








INTERNAL-COMBUSTION ENGINES. 


23,082. October 30th, 1908.—IMPROVEMENTS IN VALVES AND 
VALVE GEAR OF INTERNAL-COMBUSTION ENGINES, Albion 
Motor Car Company, Limited, of South-street, Scotstoun, in 
the County of Renfrew, North Britain, and Thomas Black- 
wood Murray, B.Sc., of the same address, 

This invention has for its object to provide a simple and effec- 
tive form of internal-combustion Np par, eon 4 such as be 
operated by a hydro-carbon, such as petrol vaporised—of the 
type in which the inlet and exhaust valves consist of trunk pistons 
operated by connecting-rods from cranks or excentrics upon a 
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shaft or shafts parallel with the engine crank shaft, and drive” 
therefrom. In an engine made according to the invention, th® 
pistons operate in cylinders axially parallel with the motor cylin- 
der walk: they serve, and in which are circumferential ports 
communicating with the motor cylinder, and covered and 
uncovered by the upstanding ported walls of the valve pistons in 
due sequence and in known manner for the distribution of the 
charge to the motor cylinder and its exhaust therefrom, the inlet 
and exhaust ports being in the otherwise closed ends of the valve 
cylinders and above the pistons,—A ugust 25th, 1909. 


STEAM GENERATORS. 


23,530. November 3rd, 1908.—IMPROVEMENTS IN BLOW-OFF Cocks 
AND THE LIKE, Percy Hulburd, of 150, Leadenhall-street, 
London. 

The seating of the cock extends below the bottom of the aper- 
ture in the casing in which it is fitted so as to allow of its being 
more readily removed than would otherwise be the case, and the 
lower end of the plug which projects below the seating is covered 
by a cap bolted to a flange. A indicates the body or casing of the 
cock, and B the removable seating for the plug C, the seating 
being fitted into a corresponding recess in the casing, and being 
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provided with a lug or lugs such as D for preventing it from rotat- 
ing. In practice the portion of the casing in which the seating is 
fixed, and also the seating itself, are made slightly taper, as shown, 
to ensure proper fixing, and the seating is arranged so that its 
smaller end projects through the body A to facilitate its removal 
from the body. The plug is retained in position by a packing 
gland or cover E, secured by means of nuts on studs F F on the 
flange G of the casing, and another cover H is arranged in connec- 
tion with the flange M at the lower end of the plug, a recess J being 
formed in the said cover into which the lower end of the said plug 
will project more or less.—A ugust 25th, 1909. 


212. January 4th, 1909.—AN IMPROVED COMBINED RUBBISH 
BURNING AND CLINKER TREATING FURNACE, Heinrich Stein, 
of 23, Kerpenerstrasse, Cologne, Germany. 

The combustion of the rubbish takes piace upon the grate A. 
After the clinker which here forms has reached a sufficient 
thickness, it is pushed into the interior of the furnace and passes 
over the sloping surface B into the blast furnace C. Above 
this furnace there is a supply opening D through which the flux 
and the supply of coke for the blast furnace are added. The 








gases of combustion and those of the fusing process unite in the 
combustion chamber E above the blast furnace, and pass in the 
direction indicated by the arrow under the steam boiler. The 
slag is run off into slag bogie H and discharged into a water vessel 
F and thereby granulated, and is removed from the water container 
by means of a travelling screw G to a storage place. Tie blast 
furnace is inserted between the combustion furnace and the boiler. 
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The clinker is rushed into the blast furnace in the red-hot state. 
The exit gases of the blast furnace are utilised in the same manner 
as the exit gases of the combustion furnace. In this construction 
the blast furnace may be worked with excess air, which then serves 
as a secondary air supply for the complete combustion of any 
carbonic oxide gas produced in the co tion furnace.—A ugust 
25th. 1909. 


13,999. June 15th, 1909.—IMPROVEMENTS IN OR RELATING TO 
Door FRAMES FOR STEAM BOILER FurRNAcES, Franz Mar- 
cotty, of Hauptstrasse, 150, Schiineberg, near Berlin, Germany. 

On the door frame A the furnace door B is pivoted. C D are 
two lateral air conduits. In these conduits the pivots E F are 
arranged, about which the valves G H respectively are supported 
so as to be able to oscillate. In their closed positions the valves 
rest on the stops K. The amount by which the valves can open 
is limited by the stops X and Y. When the grate is covered with 
coal to such 2 height that the air cannot pass between the grate 





















































bars in a sufficient quantity, the vacuum in the combustion 
chamber is a maximum. The consequence of this is that the 
valves G H in the lateral air conduits open, and the supplementary 
air, in a quantity and at a velocity corresponding to the existing 
vacuum, is drawn through the open air conduits and over the layer 
of fuel. With the burning away of the layer of coal the vacuum 
is reduced, and, consequently simultaneously, the velocity of the 
entering air, the quantity of which is in itself diminished by the 
air valves in the air conduits now moving towards their closed 
position, and finally returning into the position in which they close 
the air conduits.—A ugust 25th, 1909. 


TRAMWAYS AND RAILWAYS. 


10,163. April 29th, 1909.—AN IMPROVED RaILWay TIE AND RaIL 
FASTENING, George Gates, of 151, North Crittenden-street, San 
Jose, County of Santa Clara, State of California, U.S.A. 

Thesleeper A isconstructed of concrete of any usual or well-known 
mixture, and with it is mixed pumice stone, asbestos, and wood 
pulp, to provide a certain elasticity of the material and resist the 
tendency to break under shocks, .The mass is moulded in a box 
of suitable size and shape, and barbed wire H is used as a re- 
inforcing agent. Upon the surface of the sleeper A and in the line 
of the rails which are to be supported thereon a metal plate B is 
placed of sufficient area, and upon this the rail rests. The plate has 
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sufficient area to prevent the jar arid pounding of the rail from 
cutting into the tie and loosening the support. E is a locking 
clamp, the inner end of which is thinner than the outer end, 
forming a shoulder as at F ; and these inner ends rest upon the 
bottom flange of the rail upon opposite sides. The outer thicker 
ends rest upon the iron plate. Oblong holes are made through 
these clamps to provide for an adjustment thereof toward and 
from the flange of the rail, and holes are made through the tie and 
through the iron plates for the reception of bolts K, These bolts 
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have sufficiently large heads or equivalent washers at the bottom 
to prevent their cutting into the bottom of the tie, and the upper 
ends are screw threaded.— A gust 25th, 1909. 


MOTOR CARS AND ROAD TRAFFIC. 


27,379. December 16th, 1908.—A LUBRICATOR FOR THE LEArF- 
SPRINGS OF VEHICLES, MORE ESPECIALLY MoTOR VEHICLES, 
Albert Farnell, of 50, Manningham-lane, Bradford. 

The bolt A passes through the leaves B of the spring in the usual 
manner, but is provided with two diametrically opposite vertical 
grooves C on its whole length, the grooves being continued in the 
form of holes D through the head E of the bolt. The nut F for 
securing the leaves on the bolt is formed with an upward hollow 
extension G, itself provided with a suitable spring cap H. This 
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hollow extension G acts as a container or reservoir for the lubricant. 
The wheel axle J or part against which the middle of the spring 
presses is sufficiently recessed as at K not only to receive the bolt 
head E, but to act as a small reservoir for the lubricant, so that, 
should one of the grooves C or holes D get stopped up, lubricant 
will feed down the other groove into the axle reservoir, and then 
up the stopped up groove, to the point of stoppage. Ina modified 
form the grooves or channels may be made in the spring instead 
of in the bolt. There are five other illustrations.—<A ugust 25th, 
1909, 


TELEGRAPHS AND TELEPHONES. 


17,505. August 20th, 1908.—IMPROVEMENTS IN APPARATUS FOR 
WIRELESS TELEGRAPHY, Guglielmo Marconi, LL.D., D Sc., 
and Marconi’s Wireless Telegraph Company, Limited, both of 
Watergate House, Aldelphi, London, W.C. 

This invention relates to transmitting apparatus. The circuit 
arrangements are similar to those described in the specification 
No. 20,119 of 1907, but the generator is connected to the parallel 
discs instead of to the discs or balls. A and A! are the two 
parallel dises respectively provided with pegs or studs B and B! 
and mounted on shafts C and C!, which are carried in bearings D 
and Dl, The studs are preferably equally spaced and the numbers 
of the studs on the two discs are equal. E and E! are motors or 
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pulleys for connecting to motors, by means of which the discs A 
and A! are driven in opposite directions. The bearings D and D! 
are insulated from the ground, and the motors or pulleys E and E! 
are respectively insulated from the shafts Cand C!. The parallel 
dises A and A! are connected hy means of brushes F: and F' to the 
plates of a condenser G, and this condenser circuit is coupled at H 
to the aerial J. The plates of the condenser G aro also connected 
through suitable inductances K and K! to a generator L. 
Dises 2ft. in diameter baving each two studs and running at a 
speed of 3000 revolutions per minute are found to work well in 
practice. It is found, moreover. that far better results are 
obtained with studs of copper than with studs composed of any 
other material.—A wgust 25th, 1909. 


MEASURING AND TESTING INSTRUMENTS. 


16,538. July 15th, 19¢9.—IMPROVEMENTS IN AND RELATING TO 
THE BEARINGS OF ELECTRICITY METERS, Siemens Brothers 
Dynamo Works, Limited, of Caxton House, Tothill-street, 
Westminster. 

The present invention has reference to improvements in the top 
bearings of electricity meters whereby the noise due to the vibra- 
tion of the axle of the meter is prevented. This noise is often 
particularly noticeable and objectionable in the case of alternating- 
current meters. The oil well A is fixed to the vertical axle of the 
meter in any suitable manner and so that the oil which it contains 
cannot run out. A pin B of steel or other suitable material is fixed 
to the bearing support C at the point D. Owing to the length of 
B its lower end will spring backwards and forwards when sidewise 
pressure is applied. At its lower end B passes through the bear- 
ing hole E in the top of A and projects into theoilin A. The well 
A projects upwards into a cylindrical or slightly conical hole F in 


the bearing support C, the clearance between the outer wall of F 
and the side of the hole being large enough to permit A to move 
sidewise more or less against the resisting force of B, but not to 
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such a degree that Bis unduly strained or that it wedges in the 
hole E. The bearing support C is tixed to or forms part of the 
meter case G.—A ugust 25th, 1909. 


MISCELLANEOUS. 


13,730. June 11th, 1909.—IMPROVEMENTS IN OR RELATING TO BALL 
BEARINGS FOR THE ROLLERS OF GRAVITY CONVEYORS OR 
CARRIERS AND LIKE ANTI-FRICTIONAL ROLLERS, ‘l'homas Millar 
Campbell, of 3, Manchester-road, Cubitt Town, London. 

In the engraving A A indicate the side bars of a gravity con- 
veyor or carrier between which the hollow anti-friction rollers B 
are mounted on ball bearings. The end spindles C of the rollers 
extend from the recessed or dished discs D fitted within the ends 
of the rollers, the balls E travelling between an annular groove 
surrounding the spindle, and the one piece cup F, whereof the 
interior is plain, without any ball groove, and has parallel sides to 
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permit the insertion and removal of the spindle and balls. The 
end of the spindle C is coned or pointed so as to be adapted to 
bear with little friction against the bottom of the cup which is 
closed, having no aperture for the passage of the spindle. Or, 
alternatively, the end of the spindle may be flat and the cup 
bottom formed with a male cone. Each cup F is provided with a 
screw-threaded stem G, which is dropped into a slot in the side 
bar A, the cup being then firmly secured in place by the nut H. 
The absence of any internal ball groove in the cup or outer bear- 
ing F renders the removal or replacement of the same exceedingly 
easy, so that the bearing is very readily assembled or taken apart. 
— August 25th, 1909. 


16,066. July 9th, 1909.—AN ImpROVED BALL BEARING, Deutsch- 
Wajien-und-Munitionsfabriken, of 43-44, Dorotheenstrasse, Berlin 
N.W., Germany. 

The ball bearing shown in the upper engravings is for railway 
carriage trucks, whilst that shown in the lower engravings is for 
ships’ shafts, &c. In both forms the ball bearing consists of an 
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inner ring A, an outer cup B, and a cage C holding the balls. 
The inner ring A, as well as the outer cup B, has a race groove. 
The race groove of the outer shell cr cup is concentric with half 


ensures the balls passing into and out of the race groove in the 
outer cup without shocks. It will be understood that the race 
grooves may pass away in a slanting or curved direction ; the 
tangential extension of the race is, however, the most suitable and 
most simple. Shafts for ships and boats and the like have con- 
nection flanges which are frequently made in one piece with the 
shaft. In this case, in order to allow the inner ring to be fitted 
on the shaft, it is split as shown. ‘The inner ring A may be 
divided in various ways; the division must, however, always be 
so that both ring halves can be easily detached. At the points 
F F of the division line the race groove of the inner ring has a 
trough shaped recess, so that at this point the balls are released 
of pressure, whereby shocks against the meeting edges are pre- 
vented,—.lugust 25th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





932,028. Sror VALVE, J. Koenig, Riga, Russia-—Fuled Octobe 
6th, 1908. 

This patent is for a stop valve, comprising a casing, an ovate 
hollow plug situated therein whose longitudinal axis lies in the 
direction of flow, a guide rod passing through the plug and secured 
to the same, a screw stem passing through the casing wall, and a 





bent lever pivoted to the casing outside the fluid passage and 
having one arm substantially parallel with the stem, and having 
its end jointed to the guide rod and its other arm disposed sub- 
stantially at a right angle to the stem and jointed thereto. There 
are two claims. 
932,069. Enectric Furnace, F. J. Tone, Niagara Falls, Nev 
York.—Filed December 12/h, 1907. 

This invention relates to an electric furnace having an are reduc- 
tion zone, a receiving space below this zone for the collection of 
the molten products, and a hearth situated between the reduction 





zone fand ‘the receiving space, the hearth supporting and being 
impervious to the charge but pervious to the molten products of 
reduction, the arc having as a lower electrode a resistance column 
which is adapted to heat the reduced products after they leave 
the reduction zone. There are two claims, 
932,359. Lirr Bripce, J. A. L. Waddel and J. L. Harrington, 
Kansas City, Mo.—Filed August 31st, 1908, 

This invention is explained in its one claim, which reads as 
follows :—In a lift bridge, the combination with stationary towers, 
of a counterpoised span adapted for vertical travel between the 


[232,359] 























towers, paired drums revolubly mounted at each end of the span, 
independent pairs of ropes positively fixed to each of the drums, 
one of the ropes of each pair being attached to the upper portion 
of one of the towers, and the other rope to a lower portion of the 
same tower, and means carried by the span for actuating the 
drum, 

932,672. CARPENTER’S PLANE, M. M. Beahm, Norwood, Ohio.— 

Filed April 10 h, 1908, 
This plane is fitted with four blades, any one of which can be 








the circumference of the race groove of the inner ring and then 








passes away from the points EE tangentially. This construction 





presented for service by rotating the cutter head through approxi- 
mately 90 deg. There are seven claims, 
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ANOTE ON THE DEFLECTION DUE TO SHEAR. | 


By W. C. PopPLEWELL. 


\WueEn estimating the deflections of beams of the more | 
usual proportions, it is the common practice to base the 
calculations on the theory of bending, which, being 
dependent on the longitudinal strain of the fibres, gives 
the numerical values for the deflections as 

kwh 

EI’ 
the value of the constant / depending on the manner of 
loading and supporting, W being the total load on the 
beam, U its span, E the elastic modulus for the material 
in question, and I the moment of inertia of the section. 
This gives a very close approximation, and is convenient 
to use because of its simplicity. At the same time it is a 
well-known fact that it gives a part only of the deflection, 


there being an additional amount due to the shear stresses _ 


causing sliding along planes normal to the axis of the beam. 
For beams of relatively long span this shear deflection is 
small when compared with that which follows from the ex- 
tension and compression of the horizontal fibres as given 
by the above formula. In such cases it may be neglected, 
but where the span is small the deflection due to shear 
becomes of greater relative importance, and must be 
taken into account. In cases where it is desired to find 
the value of Young’s Modulus E from the results of ex- 
periments on the deflection of a loaded beam, the shear 
deflection must be taken into account for all but the very 
longest spans, because it is found that by neglecting it 
values are obtained which are too low, and which are 
useless for the purpose of calculating the probable 
deflections of other beams of the same material. For a 
beam resting freely on supports, / units of length apart, 
and having a concentrated load W at its centre, the 
formula commonly. used is 
a oY 
This deflection is really made up of two parts, A,, due to 





| written as 


So that the strain energy may be 
If this be integrated 


the shear modulus. 
fi 
2G 
with respect to « and y, the shear strain energy for the 
whole beam will be obtained. 

For the cage in question the magnitude of the shearing 
force 8, upon which f, depends, is the same for all sections 
of the beam from «=o to «=. So that the shear 
strain energy for the beam becomes 


l cad 
=at | fidy. 


Referring to Fig. 3, which represents the same section 


for unit volume. 


€3 





Fig. 3 


as on Fig. 1, it is known that the intensity of the shear 
stress on P Q at a distance y from the neutral axis is 

f. AYS 

. 8 J 1 
where A is the area (shaded in the figures) above P Q, Y the 
distance of the c.g. of this area from the neutral axis, j the 
length of the PQ, I the moment of inertia of the whole 
section, and § the shearing force on the section. Here I 
is constant for a beam of uniform section, and § is also 
constant; sothat now taking G = 2 E, where Poisson’s ratio 
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= the shear strain energy becomes 
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the direct stresses alone, and A, due to the thear. The 
separation of there presents some difficulty. Professor j, 1/4 and § = 
Perry, in his book on “ Applied Mechanics,” gives an oe 
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ingenious solution for the case of a rectangular cantilever 
loaded at its free end. In the following note an attempt 
is made to show how this same plan may be adopted 
for beams of more complex section. 

It may be well to recapitulate the main points of 
Perry's method. It is somewhat as follows :— 

The bending strain energy of, or the work done in 
straining the material contained in the slice by bending, 
is expressed in terms of the bending moment, and the 
shear strain energy in terms of the shearing force at the 
section. The total internal strain energy obtained by 
adding these two must be equal to the external work done 
by the load in deflecting the beam, and on being equated 
yield a value for the total deflection. The defiection due 
to bending alone is known, so that a simple subtraction 
gives the deflection due to shear. 

Applying this reasoning to the case of a freely-sup- 
ported beam loaded at the centre, the following relations 
are obtained :—In Fig. 1 is shown the beam in question. 
The strain energy of the slice A B D C will be considered. 
A B is at a distance x from the left-hand support and the 
thickness of the slice is 5. 
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The total work done, or the strain energy of the slice 
due to bending, may be written 
M? 
4 om 5 a. 
Where M is the bending moment, I the moment of inertia, 
and E is Young’s Modulus, and for the whole beam it is 
Ww: ha 
96 EL 
Shearing strain-energy.—The strain energy represent- 
ing the work done by the shear stress in distorting an 
elastic cube of unit side—Fig. 2—under horizontal and 
vertical shear stresses f, is $f, m; but for small angles 


8, the angle of distortion, and 8 = f, 


€ 


m 


; where G is 


€& —,5 wl fo) 
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where 2 = I “*) jdy. 


The total strain may now be written :— 


_ wer, , Wie 
ear" ee 
The work done by the load W in deflecting the beam 


through a distance A at the centre is all 9 


This external work is cqual to the internal strain 
erergy or 


os es WS 
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It is known that A, = = e , 8) that A, must be the 
48 KL 
ania - , Wloa etn 
remaining portion, 3 EE’ which is that due to shear. 


For example, take the case of a solid rectangular 
beam, Fig. 4:— 
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q= 2 an = 3 
nied uae to 
and the deflection due to bending is 
pee: wr 
i= 


4a8Ei 46a" 

so that the total deflection is 
PO ae 

saath Eod \@ + 3). 

In calculating the value of E from the measured load W 





and observed deflections A. it is the frequent practice to 


W 
x lath..." 
say et taba 
whereas it should be 
W b 3 ‘) 
EK = m 
4Ab (3 + d 


The error introduced in the usual method is involved in 
the sccond term in the bracket. If this is calculated for 


several valucs of the ratio - = n, the following quan- 
tities are obtained :— 


/ B A , 30 
n= = N Error % = ( - ) 1€0. 
d u uw + Sn 
2 8 23°30 
4 64 15 80 
6 216 770 
8 512 4 48 
10 1,000 2°91 
20 8,000 0-74 
50 125 000 012 
100 1,€00,000 03 


The rapid increase of this error—for rectangular beams— 
when the spans become relatively small is shown in the 
diagram Fig. 5. 
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For beams of simple rectangular section the value of 
the deflection due to shear is not difficult to calculate, as 
the above will show, but where the section is of a less 
simple form the problem must be approached in another 
manner. ; 

In order to test the following method, and which is 
partly graphical and partly dependent on direct calcula- 
tion, the results of a series of deflection experiments on 
an ordinary tram rail were made use of by the writer. 
The manner in which the calculations were made will be 
described. 

On Fig. 6 is shown the section of the rail in ques- 
tion. In the first place the moment of inertia for the 
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Fig. 6 


section was found, by drawing the modulus figures, to be 
I = 72 inch units. The section was now divided into a 
number of horizontal strips, each 4in. wide, commencing 
at the neutral axis. The shear stresses on the horizontal 
planes through these lines were calculated by the usual 
formula, In doing this the area A above each line was 
measured with a planimeter, and its c.g. found by cutting 
it out in cardboard and balancing. It was easy to 
measure j as the length of the line where it cuts the 














section. These are shown in the figure for one of the 
lines. The values so found are given in the following 
table :— 
Area Au (A y\2 
above. A. y | J ) ( J ) 
1 4-92 2-52 0-46 26-95 333-8 
Z 4-70 | 2-60 0.46 26-56 323-9 
3 4-47 2-66 0-48 24-68 292 2 
4 3-94 2-75 1-85 5-86 63-5 
5 2-78 3-02 2-98 2-82 23-5 
6 1-35 3-27 2-65 1-67 7-4 
7 4-64 2-64 0-46 26-63 326-5 
8 4-41 | 2-74 0-46 26-27 317-5 
9 4-18 | 2 84 0-46 25-81 +07-0 
10 3:95 | 2-94 0-44 25-25 293-0 
11 3-72 | 3-02 0-46 24-42 274-6 
12 3-46 | 3-08 0-56 19-04 166-5 
13 2-48 | 3-20 5-76 1-38 10-9 


As S and I do not vary it was only necessary for the 
Ay 
(44) 


are given in the fifth column and plotted in Fig. 6 (left), 


present purpose to calcu!ate The values found 
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The curve drawn through the ends of the ordinates is the 
diagram for variation of shear stress at different points in 


Ay 
j 


the section in question. Each ordinate represents 
1 


for the corresponding layer. 
For reasons which will be apparent when the proof is fol- 
lowed, a second diagram—Fig. 6 (right)—-was plotted. In 


this the ordinates represent (*4)" as plotted from the 


calculated values in the sixth column of the table. In 
this case the vertical measurements were full size in the 
original plotting and the horizontal ordinates to a scale 
of y Lo: 

‘The enclosed area of this diagram is in square inches. 


# = 1b0 I() dy. 

Its numerical value in the present case is 13°46 sq. in. 

For a centrally loaded beam it has been shown that the 
bending strain energy, 
Wis 
9 EL 
and that the shear strain energy 
Wl f/Ay\? 
EP (: j/ 
i M a (100 «), 


q = 


= 18 


jdy 


so that, as in the previous case, 
(the work done in bending) 
= (Ai+ Ax =a+4 
wet , W 
96E1* 4s 
we 62°5 W lw 
48 ba EP 
so that the deflection due to shear must be 
ee 62°5 Wlw 
EL 
The experiments which were utilised for the purposes 
of the above-mentioned comparison were made upon a 
tramrail of the section given in Fig. 6, being that used on 
the Manchester electric tramways system, this particular 
length being given to the Manchester School of Technology 
for experimental purposes some years ago. The machine 
in which the experiments were made is in the Materials 
Testing Laboratory of the above school, and is of the 
Amsler-Laffon t\pe. The ends of the beamrto be tested 
are supported by link frames attached to a fixed girder, 
and a central load is applied through the ram of an oil 
cylinder, the ram being forced upwarcs by castor oil 
supplied by a rotary pressure pump. In order to enable 
measurements of sufficient precision to be made, a simple 
lever defiectometer was arranged, reading directly to 
>}yin., and by estimation to ;;y,in. 
he spans upon which these experiments were made 
were 5ft., 6ft., 7ft., Sft., 9f6, 1Oft., 11ft., 12f6., and 13ft. 
The actual deflections -corresponding to the various 
central loads are shown in diagrammatic form on Fig. 7. 
From these experimental resulis it was possible to 
obtain the actual defections for each span corresponding 


(total strain energy) 
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to certain definite loads or increments of load. It was 
convenient to take a uniform increment of 3510 lb., this 
being the total pressure of 100lb. per square inch on the 
ram area of 35.1 square inches. The values so obtained 
are given in the last column of the following table: — 


Table of calculated and observed deflections. 




















| Deflections by calculation. From 

Lh ae experiment, 

feet. | Inches. Inches, 
Ai de 4 ray 

5 0-0077 0-0012 0-0089 0-0090 
6 0-0133 0-0014 0-0147 0-0146 
7 0-0212 0-0017 0-0229 0-0229 
8 0-0316 0-0019 0-0235 0-0433 
9 0-0450 0-0022 0-0472 0-0471 
10 0-0619 0-0024 0-0643 0-0641 
il 0-0824 0-0026 0-0850 0-0816 
12 0-1065 0-0029 0-1094 0-1088 
13 0-1355 0-0032 0-1<87 0-1388 





The values so obtained may be compared with the 
calculated deflections by working out these from the for- 
mul already obtained, namely :— 

Wie + 62.5 W1 w 
48 Ef EP ° 
II.re the central load W is 85101b.; the moment of 


a 








inertia, as previously found, is 72 in inch units; Young’s 
Modulus, also obtained from previous experiments, was 
found to be 28,400,000 lb. per square inch. 

It will be seen on referring to the two last columns in 
the above table that there is a fairly close agreement 
between the calculated and observed results, thus showing 
that by some such method as the present one it is possible 
to separate the deflection due to shear and that caused 
by flexure with a reasonable degree of accuracy in beams 
of any section. 

The process which has been described is certainly 
tedious, and requires a considerable amount of time and 
patience. Much of the work might be saved by intro- 
ducing a greater number cf purely graphical steps. For 
instance, the diagram on the left of Fig. 6 could be 
derived from the modulus figure, and that on the right 
might be derived from this by a step which would square 
and divide the ordinates. Whether so many graphical 
steps, one coming on the top of another, would not result 
in a very appreciable error is open to question. In any 
case, further work in the direction indicated, especially in 
reference to H beams and built-up girders, is worth carry- 
ing out. 

The writer desires to acknowledge his indebtedness to 


the commiitee of the Manchester School of Technology | 


for facilities in obtaining the above data. 








INTERNATIONAL ASSOCIATION FOR TESTING 
MATERIALS. 
No: 15f.* 


AN important group of papers, which occupied a long 
sitting of the metal section, discussed problems associated 
with hardness testing. The official report presented by 
Dr. P. Ludwik, of Vienna, furnished the introduction to 
the debate, Dr. Ludwik giving a summary of the recent 
work and the points which had arisen for decision. He 
pointed out that in the Brinell test the hardness number 
was influenced by the size of the ball and by the load. 
Brinell suggested that the loads should be fixed, recom- 
mending 3000 kilos. for iron and steel and 500 kilos. for 
other metals and alloys, the size of the balls to be 10 mm. 
in both cases. Equal loads, however, produced different 
cavities in material of different hardness, and the effects 
hardly admitted of direct comparison. This peculiarity 
of the Brinell test was strikingly brought out when com- 
parative tests were made on specimens of greatly differ- 
ing hardness. Latterly Mr. E. Meyer had proposed to 
refer the hardness number not to the unit area of the 
spherical cavity, but to the unit area of the impression 
circle. This method, however, had more than ‘one dis- 
advantage ; it accentuated the defect of the ball test re- 
ferred to above, and frequently excluded the experimenter 
from conducting the tests by the determination of the 
depth of the cavity. In his opinion the Brinell test 
might be improved by making the angle w not smaller but 
greater than 90 deg. (see Fig. 1). For the exact measure- 
ments of very small cavity depths Professor Martens 
had constructed a ball apparatus which allowed of deter- 





Fig. 1 


mining differences of 0.01 mm. with a degree of accuracy 


which no other apparatus approached, and experiments | 


conducted with that apparatus showed that with balls of 
5mm. diameter the ratio between load and depth of 
cavity might be regarded as constant within the depth 
range of 0.05mm. The apparatus therefore determined 
the hardness and the load which was required to force 


a ball of 5mm. to a depth of 0.05 mm. into the specimen. | 


Dr. Ludwik went on to refer to the researches of Rasch 
and Stribeck on the testing of specially hardened steel. 
He reminded the Congress that the method of Shore was 
designed to deduce the hardness from the height of 
rebound of a hard steel tupp falling from a certain height 
on the surface of the specimen. Shore’s hardness 
numbers were therefore influenced by the elasticity of 
the material. The cone pressure test, which marked a 
transition from the ball pressure methods to scratch 
methods, was the outcome of efforts to simplify the 
Brinell tests with the object of making the hardness 
number independent of the load and of the dimensions of 
the impression. Hardness numbers which would always 
be independent of the load would only be realised if the 
impression remained geometrically similar for all loads. 
That would be so when the ball was replaced by a cone, 
and it was the leading principle of the recently pro- 
posed cone pressure test. The area of impression 
was deduced during the test by measuring the depth, 
the subsequent measurement by means of a special 
microscope being dispensed with, and the whole opera- 
tion was rendered more simple as it was possible to 
make several determinations during a single penetration. 
When the hardness was derived from the diameter of 
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the impression and not from the depth, the resulting 
hardness numbers must be independent of the load. The 
depth measurement was applicable even for materials 
which did not show well defined impression margins. The 
diameter measurement was, therefore, preferable only 
when small impressions had to be used, since in that case 
the measurem >t of the depth might be inexact, owing to 
faulty adjustment of the zero, because the point was 
rounded off, the cone not completely balanced, or applied 
under impact, and considerable errors might arise in that 
way. 

The cone pressure hardness of a material was defined 
as that pressure p in kg. per mm.’ of permanent impres. 
sion which was required to force a cone of apex 
angle a = 90 deg. normally to any depth into the material, 


Referring to Fig. 2, p = ; where f = he The apparatus 


for making the cone pressure test could be combined 
directly with the press of any Brinell ball test instrument, 
Messrs.. J. Amsler-Laffon and Sohn, of Schaffhausen, 
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supplied instruments of a type suggested by the author for 
making these tests. The ranges of applicability of the 
ball and cone instruments were, on the whole, the same. 
For very hard materials the ball test would be preferable, 
but with brittle materials the cone test should be 
employed. The question whether the hardness numbers 
of a material obtained by the two methods admitted of any 
general conclusion respecting the strength of the material, 
and in particular of the yield point and the tensile 
strength, was of considerable practical interest. If the 
directly applicable and inexpensive hardness tests could 
replace the expensive testing on machines, which neces- 
sitated elaborate preparation of the specimens, a 
considerable advantage would be gained as regarded 
the commercial testing of iron and steel. He would 
briefly allude to the practical results of some of the 
researches which had been carried out. A direct con- 
stant relation between yield points and tensile strength 
on the one side, and hardness as determined by ball or 
cone tests on the other, could not exist, since 
that relation would, among other factors, depend upon 
the shape of the impression and of the stress strain 
diagram, and in the case of the tensile strength and 
hardness of materials which did not contract under 
test, also upon the cohesion. That admission did not, 
however, exclude the possibility of deducing from the 
hardness number, with the aid of a coefficient which 
would only hold for respective groups of similar materials, 
the yield point and the tensile strength, with an approxima- 
tion which would frequently be sufficient for practical pur- 
poses. It should, moreover, be, pointed out that for 
| materials which undergo contraction the tensile strength 
| could not claim that importance as a quality criterion 
| which was at present ascribed to it by metallurgists. 
| The tensile strength frequently gave for such materials a 
| figure not even approximately the maximum specific 
| breaking stress, but merely like the impression hardness 
| and scratch hardness, a mean specific shearing resistance, 
| which was, moreover, essentially affected by the rate 
|of increase of the resistance to deformation with the 
|elongation. It would, therefore, appear advisable to 
| substitute in many cases of such materials the sim- 
|pler and cheaper ball pressure and cone pressure hard- 
ness tests for tests which exclusively yielded the tensile 
strength. 

| In a short paper Prof. Martens and Heyn described 
| the Martens simplified ball hardness testing machine and 
| the results obtained therewith. Dr. August Gessner 
| presented a paper dealing with cone pressure tests for 
| determining the hardness of permanent way materials. 
| It was pointed out that the objects of the experiments 
| were to ascertain the relation between the cone pressure 
| hardness and the tensile strength, and to inquire into the 
| suitability of the method for practical purposes. The 
| materials experimented on included rails, bed-plates, 
| fish-plates, and steel crossings as supplied to the Austrian 
| State Railways last year from the Tryznietz ironworks. 
| The experiments indicated that the ratio of tensile strength 
| to cone pressure hardness had a mean value of about 
| 0.335, the range of deviation being + 6 per cent.; the 
carbon percentage having no pronounced influence. The 
lowest tensile strength admissible for rails, 42 tons per 
square inch, corresponded to a cone pressure hardness of 
about 190. The tensile strength of sleepers and of other 
parts of the permanent way varied between 24.75 and 
29.8 tons per square inch, the corresponding hardness 
numbers being 117 and 144. The range of variation was 
hence approximately the same for the tensile’strength as 
for the hardness numbers. The cone pressure apparatus 
proved moet satisfactory, all the experiments being made 
with the same plunger, and the results justified the 
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expectation that it would be in many cases possible and 
advantageous to replace the elaborate tensile strength 
tests by the cheaper cone pressure hardness tests. 

Mr. Harold Moore, of Woolwich Arsenal, brought up 
the results of investigations of the ball pressure tests in 
the research department at Woolwich. It was stated 
that the numerous tests made on several different 
materials in a 4000 kilo. multiple lever machine with 
load and diameter of ball both varying through a con- 
siderable range, had afforded a means of checking the 
conclusions of other workers as to the effect of variation 
in load and diameter of ball upon the hardness number. 
The results obtained had led to the suggestion of a new 
method of calculating the hardness number. It had long 
been known that mean pressure per unit area in the ball 
test increased with increase of angle in impression. The 
true relation between load and diameter of impression 
was expressed by the formula P = a 2”, in which n was 
a constant for a given metal, and a was a constant for a 
given metal and a given ball diameter. Meyer had shown 


F 4 fF 
that mean pressure per unit area Pp was constant for 
wra~ 


a given angle of impression whatever the diameter of ball. 
It was possible, therefore, if the coefficient n were known, 
to calculate the mean pressure per unit area for any given 
angle of impression; it was suggested that 30 deg. be the 
standard angie. At this angle the diameter of impres- 
sion = 4 diameter of ball. The hardness number was 
therefore the mean pressure per unit area, when the dia- 
meter of impression was one-half the diameter of ball. 
The selection of a definite angle of impression, rather than 
a given load and ball diameter, offered many advantages, 
and was of perfectly general application. In the great 
majority of practical hardness tests n might be assumed 
to be known with quite sufficient accuracy. 

The whole subject of hardness testing was then thrown 
open to discussion. 

Professor Guillet said that special steels were very 
sensitive to heat treatment, and they were very readily 
tested as regards their condition by the hardness test. 
To translate the Brinell number into tensile strength 
called for a coefficient being employed, and that coeffi- 
cient was different not only in different special steels, 
but in the same type of special steels, according 
as they were in the pearlitic or the gamma iron 
condition. It was possible to have the same number 
for two steels, one a pearlitic steel and one a gamma iron 
steel, but it did not follow that you would get the same 
tensile strength with the same hardness number. Dr. 
Rosenhain referred to the complications likely to be in- 
troduced by deformation of the point of the cone, and the 
difficulties in connection with the measuring of depth. 
Attention was also directed by this speaker to the method 
of measuring hardness, or properties allied to hardness, 
by the rebound of a small hardened body which slightly 
indented the surface, in the Shore scleroscope. Professor 
B, Kirsch considered the cone and rebound tests unneces- 
sary, preferring to rely on the ball test. Professor H. I. 
Hannover was of opinion that the rebound test was con- 
fined to special purposes where the surface of the material 
was very finely finished. Mr. J. E. Stead said that he 
had used both the Brinell and Ludwik methods, and had 
found both useful in connection with micro-mechanical 
tests for determining which part of a structure was weak 
in tension. It was finally decided to appoint a committee 
to carry out abrasion tests in connection with hardness. 
Both the Martens hardness testing machine and the 
Brinel] apparatus, with the cone adjunct, were shown in 
operation at the Congress. 

Messrs. Sulzer Brothers, of Winterthur, presented a 
report in connection with the tables of results of experi- 
ments on the strength properties of cast iron of various 
sections taken from separately cast samples and from 
samples cut out of castings. This report stated that ex- 
perience proved ‘hat separately cast test samples gave 
higher values for bending and tensile strength than samples 
cut out of castings. The objects ofthe two series of tests 
were to ascertain what influence the slow cooling to which 
castings might be subjected exercised on the grain or on 
the strength of the cast iron, and what part was played 
therein by the different thicknesses of metal. The 
results went to show that while the separately cast test 
sample with rectangular and circular sections, and the 
samples taken from plates of successively reduced sections 
showed gradually increasing strength values, the samples 
worked out of hollow castings of all the different sizes ex- 
perimented with gave values that were much the same. 
The test samples of circular section showed greater 
bending and tensile strength than those of rectangular 
section, but the samples worked out of plates were in 
strength somewhat behind those separately cast. Simi- 
larly the strength figures for the various thicknesses of 
metal of the hollow castings fell short of those of the 
s2parately cast samples, and in a less degree of those of 
the plates. A comparison of the impact figures showed 
that these were greater in the samples worked out 
of larger bodies than in those separately cast, and 
in like manner the flexure of the former samples 
was greater than that of the latter, Professor 
Moldenke said that the test pieces could only be 
used to test the quality of the metal by casting under 
the best conditions. Mr. Adolphe Greiner held that a 
test bar proved nothing, contraction and internal strain 
depending on the skill of the founder. An example of 
this was seen in gas engine cylinders, where the trou- 
ble was not to find an iron of given strength, but a 
founder who could cast a good cylinder. Experiments 
were necessary to determine if any given casting was 
good or bad. 

_ Amethod for determining elastic and critical stresses 
in materials by means of thermo-electric measurements 
was described by Mr. E. Rasch. The method in question 
has been worked out at Gross Lichterfelde. The method 


briefly described in the paper was stated by the author to 
have proved efficient, among other instances, in deter- 
mining the stress distribution and the position of the 
layers of neutral stress in bending tests of girders. The 





fibres stretched under load were recognised by a fall in | 
temperature (— 5), compressed fibres by a rise in tem- | 
perature (+ 5); the stress strain distribution and the | 
position of the Jayer of neutral stress (6 = 0) were thus | 
indicated. Experiments with girders provided with broad 
flanges showed that with small spans the layer of neutral | 
stress was displaced on the tension side to an extra- | 
ordinary degree. The general character of the experi- | 
ments is shown in Fig. 8. The curves relate to a brass | 
rod in an annealed condition at line a. The galvanometer 
curve marks the yield point as a sharply defined minimum 
at P = 3610 kg. The other curves show the yield points 
raised by previous loads. 

The utilisation of the magnetic and electric properties 
of materials for conducting mechanical tests was dealt | 
with in a report presented by Mr. A. Griinhut and Dr. 
J. Wahbn, of Vienna. It was stated that a large number | 
of experiments had been conducted. The experimental 
data so far available, showed that magnetism was 
in definite direct or indirect relation to almost all physical 
phenomena, but that the inter-relation was not sufficiently | 
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Fig. 3 


uniform to allow the physical properties to be determined | 
from magnetic tests. 

The employment of the spark test as an indication of 
different kinds of steel has been the subject of experiment | 
by Mr. Max Bermann, of Buda-Pesth, and he brought 
the results before the Congress, for whose benefit many | 
of the experiments were repeated. It was explained that 
the glowing chip thrown off with the peripheral velocity 
of the emery wheel formed. the grinding spark. The | 
explosion-like appearance and articulation of the spark 
ray was different in the case of different kinds of iron. 
What he termed the spark sheaf was a combination of 
spark rays and spark pictures. The practical application 
of the test was manifold. It was possible by its means 
to classify different kinds of iron in accordance with 
percentage of carbon and principal alloy metal. The test 
was so sensitive that it gave strikingly clear indications 
of the difference of 0.01 per cent. of carbon, affording a 
simple and rapid check on the chemical analysis in regard 
to the amalgamated carbon in steel, as well as a check on 
the Siemens-Martens process in place of the forge 
test when analysed standards were made use of for com- 
parison. The assay sample was chilled and the sparks 
compared with those of the standard. At the taking over 
of different kinds of iron the spark test afforded a sure 
means of excluding a material which did not comply 
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with the conditions. It also afforded a very sensitive | 
means of establishing with certainty any differences there | 
might be in the chemical composition at different points | 
in the iron product, and also in finished objects and | 
structural parts. The spark sheaf and the spark pictures | 
provided the possibility of at once determining whether a 

cast iron was grey or white, and also of distinguishing | 
shades of difference in the individual varieties. In shop | 
work the spark test when once introduced was not easily | 
given up. In the hardening-room this test could be | 


spark test would apply to the distinction of good malleable 





wrought iron froma such as was diflicult to weld. The | 





| distances by wagons. 





spark ray was different in the cases of different kinds of 
iron, and was quite characteristic. The illustrations 
show the characteristic spark sheafs of different 
varieties of steel. In Fig. 4 A shows the spark sheaf of 
a molybendum rapid steel, B that of a hard carbon steel, 
C that of a special steel rich in tungsten, D that of a 
tool steel rich in manganese. 








IRRIGATION WORKS OF THE UNITED STATES 
GOVERNMENT. 
No. It.* 

Up to the end of 1908, the Reclamation Service had 
expended about £8,000,000. It had built 7297 canal 
structures, such as dams, head-works, aqueducts, &c., 
exclusive of 793 bridges. The canals and ditches had an 


| aggregate length of nearly 3500 miles, and there were 


16 miles of tunnels. The earthworks and rock excava- 
tions amounted to a total of some 55 million cubic yards. 


| To facilitate the construction work, 983 miles of telephone 


lines had been erected, and 340 miles of road built, many 
of the roads being in mountainous country almost 
inaccessible or impassable. It controls numerous con- 
struction camps, some of which are practically industrial 
towns far removed from railway communication or a 
base of supplies. The force includes about 1200 officials, 
engineers, and men of the clerical staff; 5000 labourers 
employed directly by the Government, and 12,000 
labourers in the employ of the different contractors. The 
equipment owned by the Government includes 30 to 40 
miles of railway lines, a cement-making mill, locomotives, 
dump wagons, excavating machinery of all kinds, steam 
and petrol engines, electric lighting plants, horres and 
mules, and a comprehensive outfit of machinery, tools, 
and camp supplies. 

There is, of course, great variety in the engineering 
works, and great difficulties are encountered in restrain- 
ing and damming large rivers, the periodical floods of 
which inundate and damage, or even destroy, the works 
in their earlier stages. There are also difficulties due to 
the almost inaccessible positions of some of the works 
in the canyons of mountain torrents, and to the great 
distance from bases of supply. Thus large sums have 
been required for roads to the sites of individual works, 
and for the transportation of material over considerable 
In one case, for instance, it was 
much cheaper to build a cement-making mill near the site 
of a big dam than to purchase cement in the market, and 
transport it to the site. The cost of the locally-made 
cement was but half that of cement purchased and trans- 
ported, and the greater part of the actual cost was that 
of transporting the fuel oil necessary for the kilns. 

In some cases there are short dams of great height 
built across rocky gorges. In others there are embank- 
ments or dykes of great length—sometimes more than a 
mile—and in others there are loose rock dams or weirs 
built across rivers where there is nothing but sand, 
gravel, and earth for, a foundation. To carry the water 
from the reservoir to the points of distribution requires 
many rock tunnels and canals, concrete flumes, and 
aqueducts on arch spans to carry the canals across gorges 
and ravines, head-works and gates to divert and control 
the water, and machinery for operating sluices and gates. 
Concrete has been used to a great extent in these struc- 
tures, and many miles of canal in loose ground have been 
lined with concrete to prevent loss of water by leakage or 
seepage. In more than one case the water flowing or 
stored in one valley is conveyed to another by a tunnel 
driven through the mountain range which separates them. 
Pumping is employed in different ways. First, to obtain 
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an irrigation supply from deep wells which tap an under- 
ground flow of water; secondly, to pump a supply from a 
river or canal to a canal at a higher level. Water power for 
direct pumping or for hydro-electric plants is developed 
at some of the dams, and by vertical falls or drops in the 
canals. 

In no case have the canals been utilised for navigation, 
and the Bureau has not as yet given any serious attention 
to this phase of the question. At the present time there 
appears to be no probability of the canals being used for 


employed to avoid the occurrence of mistakes in the | this purpose, although there are certainly possibilities for 
hardening temperature applied. The wire for the manu- | the development of navigation. Should the farmers and 
facture of different spiral springs could also be examined | settlers desire it, navigation may be permitted, providing 
by this method to ascertain whether it had the degree of | that it will not interfere with the operation and mainten- 
hardness suitable to the purpose in view. In the forge the | ance of the canals. Obviously, it would not be wise to 
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allow such use without restriction or authority, as it 
might lead to damage of the canals, especially at landing 
places. No applications for such use have been made, 
however, and the Bureau evidently considers the naviga- 
tion problem as a remote contingency which calls for no 
particular attention at present, especially as many more 
immediate problems are pressing for solution. 

It would be of no particular interest or value to describe 
all the projects and their works, but in the present series 
of articles it is intended to describe such projects and 
works as will give an idea of the schemes in general, and 
of the varied engineering features of the very extensive 
system covered by the present irrigation policy of the 
United States Government. 

THE NORTH PLATTE IRRIGATION DISTRICT. 

The North Platte district, in the southern part of 
Wyoming and part of Nebraska, is one of the large irri- 
gation districts, having an area of about 400,000 acres 
which can be irrigated. It is at an average elevation of 
3800ft. to 4200ft. above sea level, and the temperature 
extremes are from 20deg. below to 100 deg. above zero. 
The average annual rainfall is l5in., but is uncertain, 
ranging from Qin. to 18in. The soil is a fertile sandy 
loam, requiring about 24 acre-feet of water per acre per 
year. The principal products are alfalfa, Indian corn— 
or maize—sugar beets, potatoes, kc. Adjacent to the dis- 
trict are great tracts of natural pasture land, available 
for summer pasturage. 

To supply water for this district a great reservoir has 
been formed by the construction of a masonry dam in a 
deep rocky gorge of the North Platte River. This not 
only conserves the winter flow for summer use, but 
restrains the fierce floods of this turbulent river, which 
floods have caused immense loss and damage in the past. | 
The watershed area of the reservoir is about 12,000square 
miles, with a run-off of about three million acre-feet per 


top of the gorge, the carriers of which delivered the 
material upon the site. 
The construction was attended with great difliculty 


| owing to the inaccessibility of the site, the great floods, 


and the necessity of doing much of the foundation work | 
in severe winter weather, so as to have this preliminary | 


| tunnel. 
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work well in hand before the spring floods. The nearest 


railway town was 45 miles distant, and from this all 
supplies had to be hauled by wagons. This included the 


transportation of nearly 60,000 barrels of cement, for 
which special arrangements were made. The distance was 
divided into three sections 15 miles long, each of which had 


the cofferdam above the site was taken care of by a 
timber channel or flume, and by pumps which drained 
the excavation, discharging the water intothe flume. To 
provide a passage for the low-water flow through the dam 
when the tunnel was closed to allow the sluice gates to be 
put in, two temporary lines of 36in. cast iron pipe were 
laid through the masonry at a level 5ft. above that of the 
At a height of 15ft. above the pipes also an 
opening 4ft. by 4ft., with arched tops, was left in the 


| masonry, being closed later. 


The contract was let in September, 1905, and work on 
the cofferdam commenced in December, in order to be 
ahead of the spring floods. This winter work was done 
under great difficulties, due to snow and ice, the handling of 
frozen gravel, the difficulty of making the dam water-tight 
with such material, and the general discomfort of working 
under such conditions. In spite of all efforts, the floods 
came a few days too soon, filling the foundation excava. 
tion and causing the stoppage of all work from the end 
of March to the beginning of August, 1906. The first 
stone of the main dam was laid in August, and the 
dam was completed on May Ist, 1909, at a cost of about 
£640,000. 

The outlet tunnel, mentioned above, is 13ft. wide, ‘ft, 
high to the springing line, and 10ft. to the crown of the 
roof. Its floor is 194ft. below the crest of the dam. An 
enlargement of the tunnel forms a gate chamber, with 
three piers dividing this into four sluiceways 7ft. high and 
3ft. Sin. wide. These are lined with steel to prevent 
erosion. Each sluiceway has two gates, a service gate and 
an emergency gate, these being about 10ft. apart. Above 
the chamber is a gallery for the vertical hydraulic 
operating cylinders, and to receive the gates when raised. 

Jach gate is 7{ft. by 4ft., and weighs 5 tons, including 
the 5in. lifting rod and its piston. The steel operating 
cylinder is lined with brass, and has an inside diameter of 
24in., with a height of 8}ft. It is designed to stand a 














Fig. 7—PATHFINDER DAM—DOWNSTREAM FACE 


annum. The reservoir has a length of about 25 miles, 
with a maximum width of four miles. Its capacity is 
about 1,025,000 acre-feet, equivalent to 358 billion 
gallons, which is sufficient to absorb practically the floods 
after the supply has been drawn off for irrigation, during 
the period of diminished fiow in the river. 

The striking feature of the engineering works for this 
district is the dam which closes the river channel, and 
which has been named the Pathfinder Dam. It was named 
in memory of Col. John C. Fremont (Colonel of Engi- 
neering in the United States Army), who was the pioneer 
explorer of this region in 1838 and 1845, and was known 
as “the Pathfinder,” from his remarkable ability in finding | 
routes and passes across the great mountain ranges. At 
the site of the dam, the gorge or canyon is about 200ft. 
deep, 80ft. wide at the bottom and 180ft. at the top, with 
granite sides almost vertical for 100ft. from the top. 

The dam is of curved or arch form in plan, with a radius 
of 150ft. on the centre line. Its top length is 500ft., ex 
ciusive of a weir or overflow portion 150ft. long. The 
overtiow or wasteway has a total length of 600ft., but 
450ft. of this consists of a channel cut in the solid rock. 
The crest of the dam is 5860ft. above sea level, and that 
of the weir and wastewuy is 10ft. lower. The dam has a 
total height of 215ft., with a maximum depth of 195ft. of | 
water against the face; the water face has an inclination 
of 20 to 3, while that of the rear face is 4 to 1. The width | 
is 94ft. at the base and 10ft, at the top, which carries a 
roadway. The volume is about 53,000 cubic yards. The | 
general plan, elevation, and section of the dam are shown | 
in Fig. 6, while Fig. 7 shows the dam practically com- 
pleted. This latter view shows a discharge from the 
— pipes, but these will be closed eventually, as noted | 
ater. 

The dam is built of cyclopean rubble masonry, most of | 
the material being the granite excavated for the waste- | 
way channel. The faces are of rough cut stone laid in | 
Portland cement mortar. The backing is of quarry | 


its own equipment of teams and team drivers, so that they 
knew the condition of the road. As a rule, a train of 
three wagons was hauled by a team of sixteen horses. 
Other materials were hauled in wagons with from two to 
six horses. A telephone line extended from the works 
office to the town, with connections at the intermediate 
halts for the teams. 

When water is needed for irrigation it is drawn from the 
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8—SPRING CANYON AQUEDUCT 


pressure of 500lb. The piston has two cup leather 
packings. Oil is used in the cylinders, and is supplied by 
a vertical triplex pump capable of delivering 20 gallons of 
oil per minute when running at 50 strokes per minute. 
A 15 horse-power petrol engine directly connected to a 
continuous-current generator of 10 kilowatts, 220 volts, 
supplies current for a 7} horse-power electric motor, 
which is directly connected to the pump. The oil pressure 
pipes to the cylinders are of 
brass, lin. inside diameter 
and jin. thick, tested to 
1000 lb. 

An opening or gap in the 
side of the reservoir is closed 
by a dike or embankment 
1600ft. long, with a height of 
about 40ft., and a 20ft. road- 
way along the top. The main 
body is of earth and gravel, 
with 12in. of gravel and 2ft. 





=| poooun 


of block stone paving on the 
water face, which has a slope 
of 3to1. The rear face has 
a slope of 2to1. Under the 
dam are three cut-off walls 
or filled trenches, 6ft. wide 
and 5ft. deep; the toe of 
the rear slope ends in a 10ft. 
trench filled with gravel and 
having an 8in. drain-pipe in 
the bottom. The surface was 
cleared and then planed to 








“Tue ENcineer™ 


Fig. 9—DIVERSION DAM AND CANAL HEADWORKS ON THE NORTH PLATTE RIVER 





a depth of 8in. The material 
for the embankment wa: 
placed in layers not exceed- 
ing 6in. in thickness when 
compacted. Each layer was 
wetted thoroughly and rolled 


blocks averaging four tons apiece, with spaces not less | reservoir by an outlet tunnel 500ft. long, which is driven | with rollers weighing 1 ton per lineal foot. These were 
than 6in. wide between them. These vertical spaces are | through the solid rock of the side of the gorge, and dis- | disc rollers, having alternately large and small discs— 
filled with concrete, carefully worked in to fill all inter- | charges into the river channel below the dam. This | varying in diameter by 2in.— mounted on a shaft. All 
stices. A narrow-gauge railway, during building opera- | tunnel was built first, in order to carry the ordinary flow | stones over 4in. diameter were removed before rolling, and 
tions, served the storehouse, quarry, rock-crushing plant, | of the river while the river bed was laid dry by means of | were laid on the downstream side of the embankment. 

and concrete mixing plant, and delivered the stone and | acofferdam for the foundation work and during the con- | 


concrete to two 15-ton cableways which spanned the | struction of the lower part of the dam. Leakage through | river is crossed by a diversion dam, the main part of 


About 150 miles below the Pathfinder storage dam the 
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—S——— 
which is an earth embankment, 2000ft. long. This is | 10ft. of water. Some of the sections are shown in 
90ft. high above the natural surface, for 1300ft., and 6ft. | Fig. 12. This canal is built partly in cutting, and partly 
high for the remainder. It has a top width of 16ft., and | in embankment, or with a combination of cutting and 
side slopes of 24 to 1. The remainder of the dam is a embankment in following across the slopes of the hills. 
concrete weir, flanked at each end by the headworks of | It is lined with concrete for a considerable part of the 
an irrigation canal. A plan and elevation of the weir | distance. 
and headworks are shown in Fig. 9. The rock bottom of | The rough country through which it was built required 
| the construction of several aqueducts to carry the canal 
| across ravines and streams. All of these are of reinforced 














Fig. 1O—CANAL HEADWORKS 


the river is excavated to form an inclined floor in front of 
each line of headgates, and at the lower end of the incline 
are sluicing culverts through the dam. Thus any silt or 
sediment accumulating in front of the headworks may be 
swept or scoured away by opening the sluice gates. 

The headworks are of concrete, and those for the larger 
canal have nine openings, 5ft. 9in. wide and 6ft. high. | 
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Fig. 14—-CROSS SECTION OF AQUEDUCT 


| concrete construction. The Spring Canyon aqueduct— 
Fig. 8—is a somewhat striking example of these 
structures. Figs. 13 and 14 show the elevation and 
section of the aqueduct. It bas a central arch span of 
51ft., and two side spans of 35ft., with spandril arches 
and approach arches of 5ft. span. The main arch has a 
rise of 16ft., and its crown is about 238ft. above the 
ground—or the dry bed of the stream. The aqueduct 
channel is 34ft. wide and 124ft. deep inside. In the to 
of each side wall is a rolled steel joist, laid flat, and these 
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Fig. 11-REGULATOR GATE OPENING had 








This structure is shown in elevation in Fig. 10, which 
shows also the scouring culverts and the section of the 
weir. The culverts are of the same size as the openings 
for the regulating works. Just below the headworks the 
canal has a weir to discharge excess water into the river 
below the dam. Fig. 11 is a section through the head. 


Section.A.A. 
Fig. 15—-DOUBLE SYPHON 


joists are connected at intervals of 12ft. by steel lattice 
; cross girders, above the level of the water. These tie the 
ry Lhe. Vel=2°85 walls together, to resist the bursting pressure, and also 
fi i a ay ty Cap- 1407 serve to carry a line of planks for a footpath. The total 
4 A nore herr > length of this‘aqueduct is 210ft. 
Ree ea An interesting type of structure on this and other 
canals is afforded by syphons of various design to c 
the canal under depressions or across valleys. A double- 
channel syphon carrying the Interstate Canal under a 
roadway is shown in Fig. 15. It is of reinforced concrete 





4.6! 
een «+ +. 4 


« 6.8--- > 






aie MN 


«3 
Main Canal _/ 











3 P of iiore | 
C=/220 | ‘ 
10 


3’ \4 
<. I 
a a es 
ek 1 | 
43" 


| construction, with a length of 145ft. between portals, and 
a fall—and rise—of 11ft. Syphons for deeper falls—to be 
| described later—have closed inlet chambers to maintain 
| a head in the pipe. 
works, showing the hand gear for operating the gates,| This canal discharges into a series of distributing 
and showing also the curtain wall which extends between | reservoirs with connecting canals having an aggregate 
the piers. The headworks on the other side of the river | length of 44} miles, and a capacity of 500 cubic feet per 
will be of similar construction, but with only seven head- | second. Beyond these reservoirs several hundred miles 
gate openings. | of lateral canals and ditches have been constructed to 
The larger canal, known as the Interstate Canal, is | distribute the water over the lands. Fig. 16 shows the 
design of a turnout for con- 
necting a main distributing 
canal with a lateral. It is of 
concrete construction, with 
a culvert or channel 28in. 
square. This is closed by a 
sliding gate attached to a 
vertical rod which has its 
upper end threaded to fit a 
nut which is revolved by a 
hand wheel. In front of the 
gate are grooves in the side 
walls to admit stop planks for 
closing the opening in case 
now 95 miles in length, but will be extended about | of repairs to the gate. Both the gate and stop planks 
70 miles. Its capacity is 1400 cubic feet per second at | rest on wooden sills embedded in the concrete floor. 
the headworks, 1200 cubic feet atthe end of 45 miles, and 
700 cubic feet per second at 95 miles. The canal has a 
bottom width of from 22ft. to 454ft., and carries 8}ft. to 


Fig. 16—-CONCRETE TURNOUT 





5 
2 


Fig. 12—INTERSTATE IRRIGATION CANAL 
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Fig. 13—SPRING CANYON AQUEDUCT 











THE INSTITUTION OF MINING ENGINEERS. 


Tue twentieth annual general meeting of the Insti- 
tution of Mining Engineers was held at the Wood 
Memorial Hall, Newcastle-on-Tyne, on Wednesday of 
last week. There was a large gathering of members. 
Prior to the business meeting the visitors were accorded 
a civic reception by the Lord Mayor and the Sheriff of 
Newcastle. Subsequently, Dr. R. T. Moore, the retiring 
President, introduced his successor, Mr. J. B. Simpson, 
who then took the presidential chair. After a vote of thanks 
had been passed to Dr. Moore for his services during the 
past year, the hon. secretary—Professor L. T. O’Shea— 
read the annual report of the Council, in the course of 
which it was stated that the constitution of the Institu- 
tion of Mining Engineers remained unchanged, and 
comprised the following societies:—The Manchester 
Geological and Mining Society, the Midland Counties 
Institution of Engineers, the Midland Institute of 
Mining, Civil, and Mechanical Engineers, the Mining 
Institute of Scotland, the North of England Institute of 
Mining and Mechanical Engineers, the North Stafford- 
shire Institute of Mining and Mechanical Engineers, and 
the South Staffordshire and Warwickshire Institute of 
Mining Engineers. Founded in 1889, the Institution 
included four mining societies, and its membership then 
amounted to 1239. Since that time the number of 
institutes in the federation had increased to seven, and 
the members on the register for the year ended July 31st, 
1908, numbered 3137, whilst for the financial year just 
ended there were 3004 members and 53 non-federated 
members. The following were elected vice-presidents :— 
Messrs. Wm. Armstrong, Newcastle; John Ashworth, 
Manchester; T. E. Forster, Newcastle; M. H. Habershon, 
Sheffield; James Hamilton, Glasgow; Wm. Hay, Mans- 
field; G. P. Hyslop, Stoke; Robert McLaren, Edinburgh; 
George May, Darlington; J. H. Merivale, Acklington; T. 
H. Mottram, Glasgow; Jonathan Piggford, Mansfield; 


P| Alex. Smith, Birmingham; S. A. Smith, Manchester; 


Wm. Walker, Derby; and J. G. Weeks, Willington. 

A paper on “Fire-damp Caps and the Detection of 
Fire-damp in Mines by means of Safety Lamps” was 
contributed by Mr. E. Bessell Whalley, F.G.S., Assistant 
Inspector of Mines, and Mr. W. M. Tweedie. They 
claimed that there was a great diversity of opinion as to 
the proportion of fire-damp an ordinary man can detect 
in the atmosphere of a mine with any of the types of 
safety lamp in common use. Much valuable evidence 
from many witnesses had been collected by the Royal 
Commission on Accidents in Mines, and it was premature 
to discuss many of the questions involved until the Com- 


Inission issued its report. Some time ago Mr. Tweedie 


succeeded in producing a photograph of a gas cap, and 
this, so far as the authors knew, was the first time that 
gas caps had been successfully photographed. The 
method commended itself at once as a practicable and 
accurate means of recording the indications and condi- 
tions to be observed in miners’ safety lamps. The 
requirements of practical mining had been kept in view 
throughout the series of experiments, and an effort made 
to investigate the following points:—The appearance 
and nature of a safety-lamp flame; the effect of intro- 
ducing this flame into an atmosphere containing com- 
bustible gas; a practical and accurate method of obtaining 
a testing flame of constant dimensions; the ratio between 
the size of the testing flame and the size of the gas cap; 
a comparison between various illuminants as regards 
the cap shown by them; the effect of varia- 
tions of temperature; the effect of the presence of 
black-damp ; and a comparison between the coal-gas and 
fire-damp caps. Most of the photographs were taken in 
laboratories, but some were taken in coal mines to verify 
the laboratory results. The authors described a series of 
experiments, and claimed that this indicated the desir- 
ability of standardising each type of lamp by actual 
experiment, and they suggested that, if the results were 
recorded, they would form a valuable aid to those 
responsible for the examination of the mine. For that 
purpose photography offered many possibilities. Without 
some such foundation of fact to work upon, it was difficult 
for anyone to make accurate estimations, especially if 
different types of lamps be used day by day under different 
conditions. Their experiments had shown that to estimate 
the amount of fire-damp in the atmosphere of a mine was 
by no means a simple matter. It was certainly practic- 
able to detect small proportions with a safety lamp, but 
it would seem that for accurate estimation and for check- 
ing observations, it was necessary to have periodical 
analyses. 

In a paper, “ Equipment for the Study of Flame-caps 
and for Miscellaneous Experiments on Safety Lamps,” 
Mr. G. R. Thompson, Professor of Mining at the Leeds 
University, gave some details of the equipment he had 
adopted for work with safety lamps and of some experi- 
ments which might be performed. 

In the discussion which followed these two papers, Sir 
H. H. Cunynghame, C.B., of the Home-office, said they 
must remember that photography looked at things with 
eyes different from the human eye. Sometimes it 
was more sensitive to colour, and they had to satisfy 
themselves that the instruments and plates they 
were using were capable of seeing what the human 
eye could see. A Royal Commission, of which 
he was a member, was then sitting upon points con- 
nected with safety in coal mines, and whilst declining 
to give his views in connection with that Commission, 
he mentioned one or two points akin to the discussion. 
At present the law was that workmen must be removed 
when the quantity of gas was so great that it was likely 
to be dangerous. This, he thought, was a difficult section 
to administer, not only for the inspectors, but also for 
the managers, because of the doubt as to what was 
a dangerous amount? Surely common sense would 
show that the men should be removed before it 
was dangerous. They could not let it go on until 
it was dangerous; therefore the law as it stood at 
present did not help them very much. Suggestions had 
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been made that some percentage of gas should be taken 
as indicative of danger. The reason he mentioned 
this was that he wanted to hear their views on 
that. Occasionally, even in well-conducted mines, 
you could find gas in remote places, and this gas 
would not be indicative of a badly managed mine at 
all, but a mine where conditions were difficult; he 
thought, therefore, if they were going to apply any such 
tests a rule could not be laid down that because gas 
should appear in remote crevices, no men should remain 
in the pit. It seemed to him that where there was a greater 
percentage of gas the men should go in under special 
superintendence. In the main air current he thought 
there should not be more than a certain percentage of 
gas, and if there was, men should work there only 
under special supervision. That seemed to him to 
be the proposal. If this were the proposal, he would 
like to know what was the percentage that would 
be practicable. It was no use fixing it too high, and 
it was no use fixing it too low, because it could 
not be administered. What was the figure to be, was 
it to be 2 per cent., 2} per cent., 2} per cent., or what? 
He had been told that the mining world had been 
hitherto under a wistake ; when they had seen a cap they 
thought it was 3 per cent., but it was in reality only 2} 
or 2 per cent. There was, no doubt, an inquiry about 
these caps on foot, and experiments were being made. 
Subsequent speakers emphasised the impracticability of 
having a standard of ventilation, Mr. W. C. Blackett 
pointing out that a standard of ventilation to fire a shot 
was totally different from the standard of ventilation, say, 
in a wet place. There were pits with enormous quanti- 
ties of gas going through them. Were they not to be 
allowed to go through a certain return because there 
happened to be 3 per cent. in it? If, on the other hand, 
he saw 3 per cent. of gas in his intake, he should consider 
it time he got out of the pit and shut it up. Mr. James 
Dixon said that in a virgin coalfield, when shafts were 


place, whilst the other travelled to Corbridge, and was 
conducted over the Romano-British site of Corstopitum. 


being sunk, is situated on the Northumberland coast, 
about three miles north of Blyth. There are two shafts. 
No. 2 shaft was at the time of the visit 116ft. deep from 
the surface, and was passing through freestone, having 
already passed through the sand. No. 3 shaft is at 
present in process of being equipped for sinking through 
the sand. Both shafts when finished will be 18ft. in 
diameter. 

Steam plant.—Steam is supplied at a pressure of 
160lb. per square inch by means of four Lancashire 
boilers, each Sift. in diameter by 30ft. in length, housed 
in a steel framework structure, the sides and roof of 
which are covered with corrugated sheeting. The chimney 
has an internal diameter of 6ft., and is 100ft. high. The 


draught is supplied by a fan driven by a high-speed 
underneath the stokehole floor and distributed to each 


from each boiler is led into a steam drum, 3ft. in diameter 


boilers. From this steam-drum mains are arranged so 


alternatively, direct into the main steam-range. Two low- 
service pumps are also installed in the annexe to the 
boiler-house for the purpose of maintaining the water ser- 
vice of the colliery, and pump into a tank situated 
adjacent to the boiler-house. 

The two winding engines are housed in brick houses, | 


They are simple non-condensing engines, with cylinders 
24in. in diameter by 40in. stroke. When arranged for 
coal-winding they will each have two drums 10ft. in dia- 
meter, but at present each engine is working with one | 
| drum for sinking purposes. Reversing gear of the latest 





The Newbiggin colliery, which is in the progress of | 


boilers are fired by Erith underfeed stokers, and forced | 
engine, the air being conveyed by means of a culvert | 


boiler by separate pipes from the culvert. The steam | 


| power-house—from which it is conveyed to the shafts, 
| All the exhaust steam from the above described engines 
in the power-house is taken to an exhaust steam maip 
which is laid in a trench outside the building. A portion 
of the exhaust steam from this main is diverted through 
the feed-heater, the remainder being allowed to escape 
into the atmosphere. All the winding-engine exhaust 
mains are also arranged with a view to being ultimately 
connected with the above exhaust main, so that exhaust 
steam turbines may be laid down when further extensions 
of electrical plant become necessary. 


| 
| 
| 
| 
| 








| THE FULTON CENTENARY. 


(From a Correspondent.) 


THE Hudson-Fulton centenary celebration in New York, 
albeit 102 years have elapsed since the historic voyage of the 
| steamship Clermont, which it partly commemorates, invites 
attention to the mystery that still envelops the origin and 
end of Robert Fulton. Are the Americans justified in claim- 
ing that famous inventor as a fellow-countryman? Briefly 
summed up, the American biography, which is accepted by 


| 
| 


by 20ft. long, which lies transversely across the range of | most English works of reference, and accounts for the 


omission of Fulton’s name from the ‘* Dictionary of Natioral 


as to pass the steam through the superheaters or, Biography,”’ is as follows. They say Fulton was born in 1765 


| at Little Britain, Pennsylvania, of poor Irish parents, his 
| grandfather having emigrated from Tipperary. His father died 


| when he was three years old, leaving his family in poverty, and 


all the education young Fulton acquired was the ability to read 


| and write. Recent investigations have, however, pretty wel) 


proved that Fulton was born at Beith parish, Ayrshire, in 
April, 1764. His parents were in comfortable circumstances, 


Qn . : j . ° 
37ft. square inside measurement, and are exactly alike. | ang gave their son an excellent education. The American 
| story is open to doubt even from internal evidence. Fulton 


is a Scotch and not an Irish family name. Fulton himself 
is well known to have been a Presbyterian, which is in 
favour of the Scottish and against the Irish origin The 
American biography continues :—‘‘ Fulton early skowad a 
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ROBEY AND CO.’S WINDING ENGINES AT NEWBIGGIN COLLIERY 


newly sunk, it was necessary to have an exception to the 
rule for a standard of ventilation, and Mr. Simon Tate 
was of opinion that no man could tell whether there was 
10,000ft. or 50,000ft. of air. In the event of the air in the 
return being foul, it would make the airway inflammable. 
If a standard of ventilation were fixed it would be futile 
if it were to be in the working place of amine. He 
questioned very much whether a man could tell with an 
ordinary lamp that he was seeing much less than 2 per 
cent. 

Other papers, ““An Account of the Method Employed 
in Stopping an Extensive Leak, under High-pressure, in 
the Tubbing of the East Pit, Murton Colliery, 1907,” by 
Mr. W. O. Wood. and “Sinking Through Sand at New- 
biggin Colliery,” by Mr. E. M. Bainbridge, jun., and W. 
M. Kedfearn, were read and briefly discussed. 

The annual dinner of the Institution was held in the 
evening in the King’s Hall, at the Armstrong College, and 
was largely attended. 

Thursday was devoted to a trip on the Tyne and visits 
to the Carville Power Station, where the visitors were 
received by Dr. J. T. Merz, the chairman of the 
Newcastle-upon-Tyne Electric Supply Company, Limited. 
We have already described this station in our columns. 

From Carville, the party travelled by the River Tyne 
Commissioners’ steamer to Tyne Dock, and proceeded 
thence to the Harton Colliery, South Shields, of the 
Harton Coal Company, Limited. Previous to making | 
an inspection of the appliances at this colliery, all of 
which are entirely worked by electricity, luncheon, at 
the invitation of the Harton Coal Company, was partaken | 
of, and the visitors were welcomed by Sir Lindsay | 
Wood. The seams at present being worked at this 


colliery are the Bensham and Hutton, and the output is 
about 1200 tons per day of ten hours. A new electrical 
winding engine has, however, just been erected which is 
designed to deal with an output of 240 tons per hour. 

On Friday two alternative excursions were arranged— 
one party going to the Newbiggin colliery to inspect the 
new inking operations whic 


are proceeding at that 





type and steam brakes are provided. These engines were , 
supplied by Robey and Co., Limited, and are illustrated | 
herewith. 

Power-house.—The power-house will contain the elec- | 
trical plant, air compressor, and feed pumps; it is built of | 
brick, covers a floor area of about 3510 square feet, and | 
in plan is shaped like the letter L. This house—which is | 
at present unfinished—will ultimately contain, in addi- | 
tion to the machinery above mentioned, the fan engines | 
and an electrician’s workshop. The western wall of the | 


power-house is roughly built, and intended to be pulled | 
down for future extension. The electrical plant consists | 
of two 250-kilowatt three-phase generators, together with | 
two 18-kilowatt continuous-current generators, and a | 
switchboard. The two 250-kilowatt generators supply | 
three-phase current at 600 volts, which is used for power | 
purposes, the exciting current being obtained from the | 
18-kilowatt continuous-current generators. The 250- | 


kilowatt machines are driven by totally-enclosed com- 


_ pound high-speed engines, with cylinders measuring 15}in. | 


by 26in. with a 10in. stroke, and run at 343 revolutions 
per minute. The 18-kilowatt generators supply continuous 
current at 220 volts, and are used for the purpose of sup- 
plying the exciting current for the three-phase machines, 
in addition to supplying the colliery lighting. They are 
driven by open-type single-cylinder high-speed engines, 
10in. in diameter with a Tin. stroke, and run at 325 revo- 
lutions per minute. The switchboard is of black 
enamelled slate, and comprises panels for each 250- 
kilowatt generator and each 18-kilowatt generator, 
and a distributing panel fitted with synchroniser 
and leakage indicator. The air compressor is a 
compound two-stage machine, with steam cylinders, 
measuring 12in. by 20in. with 16in. stroke, and air 
cylinders measuring 1lin. by 18in., and supplies air at a 
pressure of 80 lb, per square inch. It is to be used for the 
purpose of supplying air to the rock drills for shaft- 
sinking, its capacity being about 700 cubic feet of free air 
per minute. The air is stored in a vertical air receiver 
5ft. in diameter by 25ft. in length—situated behind the 








fondness for painting and mechanics, and was so successful 
with his pencil that before he was twenty-one he had pur- 
chased a farm in Pennsylvania for his mother. In 1786 he 
visited England, and became the pupil of his countryman, 
the celebrated painter West.’’ The English story states 
that through the influence of relatives, who had a good 
commercial position in London, he, when quite a young 
man, went there to complete his studies. From that period 
to about 1815 the two biographies are the same. But at the 
time when the American version makes him die in New York 
on 24th February, 1815, the English account makes him get 
into pecuniary difficulties in America, brings him to this 
country, where he leaves his wife in London, causes him to 
pay a farewell visit by stealth to relatives in Scotland, and 
then to retire to the West Indies, where he dies, leaving no 
family, shortly after 1822. The American biography 
admits that owing to litigation about patents Fulton’s 
affairs were constantly embarrassed. It speaks of his 
death producing extraordinary demonstrations of mourning 
throughout the United States, but no particulars as to 
his funeral or burial-place are vouchsafed. The statement 
in the English account avout Fulton’s stealthy trip to Scot- 
land is explained as being in consequence of his offer to sell 
torpedo inventions to the French Government in 1801 ; but 
he visited England quite openly in 1804. Lastly, with 
reference to Fulton dying childless, it should be noted that a 
great-granddaughter of the inventor was reported to have 
acted sponsor at the launch the other day of the replica 
of the Clermont, which plays a part in the centenary 
celebration. 

Fulton was much in Manchester as well as in London 
between the years 1794-6. In the former town he is said to 
have become acquainted with Robert Owen, the socialist- 
philanthropist, and Coleridge, and to have met Richard 
Trevithick. By his contemporaries he was charged with 
having appropriated English ideas and represented them as 
his own. The fact that the engine of the Clermont, which 
he ordered from Boulton and Watt in 1804 without specifying 
its purpose, was of very nearly the same size as that pre- 
viously designed by Symington for the Charlotte Dundas is 
the basis of the charge. 

In 1864 there was still living at New Orleans Mr. Jacob 
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Barker, to whom Fulton’s machinery for the Clermont was 
consigned from the manufactory in England to New York in 
1906. Mr. Barker stated that it actually remained in the 
Commission warehouse six months before the money could 
be raised to pay the tariff charges. 

Although Fulton was far from being the first to apply 
steam to navigation—in America, between the years 1786 
and 1804, eleven different boats had been propelled by steam 
pefore his experiments with the Clermont in April, 1807—he 
was the first to do so with any degree of success, and the 
first to prove its commercial possibilities. In September, 
1807, a regular steamboat service was started upon the 
Hudson, and from this period steamships came into general 
use upon the rivers of the United States. 

While commemorating Fulton’s triumph, the honour due 
to other contemporary workers in the same field should not 
be ignored. A memorial to Symington, whose Charlotte 
Dundas, built in 1801 for Lord Dundas, and for service upon 
the Forth and Cl;de Canal, in which his lordship held a large 
interest, was undoubtedly the first steam vessel ever con- 
structed expressly for practical use, was placed in St. 
Botolph’s Church, Aldgate, in 1903, It will be recalled that 
just when the inventor was within an ace of success the death 
of his second patron, the Duke of Bridgewater, and the 
repudiation by the executors of that nobleman of his 
yerbal contracts, dashed Symington’s hopes to the ground, 
reducing him to penury and abject poverty, in which state he 
died in the East End of London in 1831. 

The French claim the distinction of inventing steam 
navigation for Claude Fran¢ois Dorothée, Marquis de Jouffroy 
(1751- 1832). This accomplished mechanician became 
acquainted with Perier, who -trought the first Watt engine to 
Paris, and the pair took up the idea of steam navigation, but 
soon fell out. In due time Jouffroy left Paris, and at 
Beaumes les Dames, a small town in Franche Comité, with- 
out any other help than that of a village smith, he con- 
structed his first steamboat, which he launched on the 
Doubs, June, 1776. This vessel was a tiny affair, 14ft. long 
by 6ft. in breadth, and its machinery consisted of a Watt 
engine and a chain carrying duck’s-foot paddles. A new 
engine was built at Lyons in 1780 and fitted to a boat 150ft. 
long by 16ft., with paddle-wheels 14ft. in diameter. It was 
publicly tried on the Rhone on 15th July, 1783, and proved 
successful. But the Academy withheld its endorsement, and 
the Government declined to grant a monopoly because the 
trial did not take place at Paris, which disappointment dis- 
couraged the inventor from further attempts. In 1884 a 
memorial to Jouffroy was erected at Besancon, at the initia- 
tive of M. Ferdinand de Lesseps, by Whom it was publicly 
inaugurated. It is a fine piece of statuary from the chisel of 
Charles Gautier. 








RAILWAY ACCOUNTS. 


IN our issue of June 25th last we dealt with the report of 
the Departmental Committee that have been considering the 
question of railway accounts. In this, however, we referred 
more particularly to their labours in the matter of ton 
mileage. On this particular point it will be remembered that 
there was a great divergence of opinion, but in other matters 
of first importance the members of the committee were agreed, 
and it is to these that we now wish to refer. 

Prior to 1868 railway companies were under no obligation 
other than those in common with other companies under the 
Companies Clauses Act of 1845, to file any statement of 
account, but in 1849 a Select Committee of the House of 
Lords recommended a statutory form. Nothing came of this, 
and it was not until after another such recommendation by 
the Royal Commission of 1867 that any steps were taken. In 
the Act of 1868 it was laid down that every railway company 
‘‘ shall prepare and print, according to the forms contained 
in the first schedule to this Act, a statement of accounts and 
balance-sheet for the last preceding half-year.’’ Then, in 
accordance with the Act of 1871, a return has to be sent to 
the Board of Trade once a year containing similar informa- 
tion, but in a different form, as well as other particulars. By 
Section 32 of the Railway and Canal Traffic Act of 1888, the 
Board of Trade are authorised to modify these latter returns 
of the Act of 1871. 

The first recommendation of the present committee is that 
the returns forthe shareholders and the Board of Trade should 
be identical and submitted annually. This change, so far as 
the shareholders are concerned, would necessitate legislative 
action, and this should provide for the declaration and pay- 
ment of half-yearly dividends. The next recommendation 
relates to the receipts and expenditure on joint lines, which 
are at present embodied in most cases in the accounts of the 
parent companies, and which shall, it is proposed, in future 
be made clear. 

From the present report it would appear that the railway 
companies have had the question as to uniform accounts 
under consideration for some time, a committee of their 
accountants having been sitting for three years, and having 
held over fifty meetings. Uniformity in account-keeping was, 
therefore, a certain recommendation. In order to secure and 
retain this, the committee recommended that a Standing Com- 
mittee should be appointed by the Board of Trade to decide 
on points that might arise, so as to secure uniformity of 
practice, and that in any legislation that might be necessary 
as a result of this inquiry the Board of Trade should be given 
power to make such alterations as might from time to time 
seem desirable after consultation with the Standing Com- 
mittee. 

As railway companies are now in many cases owners of 
docks, harbours, and steamships on a large scale, landowners, 
hotel proprietors, and even caterers, the committee feels that 
@ proper form of accounts for railway companies at the 
present day must provide for a record of such particulars as 
will render possible an analysis of the actual railway working 
as distinct from the subsidiary businesses in which a railway 
company may be engaged. 

The financial accounts are separated from the statistical 
returns, and are all recast, with a view to illustrate the 
principal items cf revenue and expenditure. Full details are 
to be given of capital authorised and paid up, how spent and 
how proposed to be spent. The maintenance of way and 
works return divides the maintenance of the permanent way 
into renewal of running lines and repairs of running lines 
and sidings ; the maintenance of roads, bridges, and works 
under three heads; maintenance of stations and buildings 
under six heads of the different uses of buildings, stations 
being separated from engine sheds, and carriage sheds from 
locomotive workshops, &c., whilst maintenance of signalling 








and of telegraph are separated from other items. An abstract 
is proposed as to the expenses of collection and delivery of 
parcels and goods. Details are to be given as to the receipts 
and expenditure in respect of omnibuses and other vehicles 
not running on railways; of refreshment rooms and cars; 
steamboats ; canals; docks, harbours, and wharves; hotels. 
A very full return is proposed as to the electric light and 
power account, 

In the statistical returns there is to be in the mileage of 
lines return particulars as to first, second, third, fourth 
tracks, sidings, &c., and minor and branch lines ‘are to be 
separated from main lines. In mileage of line authorised 
but not open, details are to be given of the mileage 
authorised ; completed but not open; under construction 
and not commenced ; and is to show widenings and additions 
separate from new lines. The number of locomotives return 
is to give the number of the wheel types ; passenger and 
other coaching vehicles come under ten heads, and the 
number of passenger carriages of each class and the seating 
capacity is to be given. Merchandise and mineral vehicles 
are to have the number under eight heads, varied according 
to their carrying capacity, e.g., up to 8 tons, 12 tons, 20 tons, 
and over 20 tons. Another new return is that of railway 
service vehicles—ballast wagons, tool vans, &c. The acreage 
of land owned by the company—divided into agricultural, 
urban, and suburban—and of houses, is to be given; and in 
the maintenance and renewal of way and works return very 
full details are to be given as to the amount of ballaet, 
fencing, rails, and sleepers used ; and in the maintenance and 
renewal of rolling stock, the number of locomotives, rail 
motor cars, coaching vehicles, and wagonsrenewed, and those 
that have undergone heavy repairs or light repairs, or are 
under or awaiting repairs, are to be shown, and whether done 
in the company’s workshops or by contract. Finally, the 
engine mileage return is to be amplified and very full. 





A LARGE ELECTRICAL CONTRACT FOR THE 
CONTINENT. 


WE are authoritatively informed that Messrs. Brown, 
Boveri and Co., of Baden, Switzerland, have quite recently 
been awarded one of the largest individual orders for electri- 
cal generating plant which has ever been placed with any 
European firm. This generating plant will form one-half of 
the power equipment of the new generating station now being 
built for A. S. Rjukanfos and Co., of Chris'iania, which, on 
completion, will be the largest electrical power station in the 
world. The plant is intended for the production of saltpetre 
from atmospheric nitrogen, and Brown, Boveri and Co.’s 
order consists of five three-phase generating units, each rated 
at 17,000 K.V.A. (at 0°6 power factor), at 10,000-11,000 volts 
and 50 cycles, with direct-coupled exciters of 130 kilowatts 
for coupling to water turbines of 14,000 horse-power at 250 
revolutions per minute. Each of these generators will weigh 
about 200 tons, and have a diameter of approximately 20ft. 
The contract was placed solely upon the technical merits of 
the designs submitted by several of the leading continental 
electrical manufacturers, and not upon consideration of price, 
and it is understood that Brown, Boveri and Co. have no 
financial interest whatever in the project. 











LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 





PRACTICAL Versus PURE MATHEMATICS, 


Sir,— Your correspondent, Mr. Parr, in last week’s issue, takes 
a wrong view of the subject. Practical mathematics is not a 
ee scrappy selection of methods,” to use your correspondent’s 
words, but is quite as connected and properly arranged as any 
other branch of science. 

Before the establishment of practical mathematics classes in our 
colleges and schools, engineering students had to wade through a 
lot of quite useless stuff. There is probably not one student in a 
hundred who ever requires, or will require, to use conics, infinite 
series, quaternions, &c., in his every-day work. Practical mathe- 
matics consists of those methods which experience has proved to 
be of practical use in the technical applications of the subject, 
and with unnecessarily abstruse analytical proofs rejected, and 
easier understood graphic ones put in their place. Your corre- 
spondent thinks that graphic and squared paper methods of 
proving theorems lead the student to think that those proofs 
are only approximations, I have rarely found this the case, and 
my own early experience of these methods leads me to think that 
they are a very great hel These proofs have been devised so as 
to make the student realise that he is not merely juggling with 
symbols, but that the problem he is working is the direct result of 
the application of mathematical principles to every-day practical 
works, 

To take the case of electrical problems, it would be almost 
impossible to make a student realise the significance of alternating 
current formule without a course in plotting sine curves. 

It should be borne in mind that the majority of engineering 
students are not mathematical geniuses, but that they have 
generally more experimental than mathematical ability, and any 
method which will verify mathematical theorems experimentally 
will take only half the time to teach. Engineering and science 
students now-a-days have such a variety of subjects to study that 
it is impossible for them to give much time to mathematics. This 
is especially the case with evening students who have only half a 
dozen hours or so a week to spare. There are some people who 
believe in getting the mathematics in by every possible method, 
and very often their labour is entirely wasted. 

You cannot develop the mathematical faculty of a student if it 
is not there to develop, and you certainly cannot doit by cramming. 
Practical mathematics aims at giving the student a good working 
knowledge of mathematics with the minimum amount of exertion. 
Practical mathematics gives great attention to the working of 
numerical examples, and in most cases the students lack accuracy 
in their working. This is particularly the case with students who 
have been used to merely working with symbols. It is not of the 
slightest use working practical examples if they cannot be worked 
numerizally accurate. 

Your correspondent discourses upon vectors. I have never found 
the idea of a vector to be of very much consequence in numerical 
examples ; and as a matter of fact, in a number of schools they 
are treated very slightly. 

With regard to trigonometry, this is usually treated very fully, 
and is quite sufficient for practical purposes. 

While there is no royal road to mathematics, the use of practical 
methods renders it easier of understanding. 

London, September 21st. F, J. ROMER. 





EXPERIMENTS WITH A GLASS CARBURETTER, 


Sir,— Referring to Mr. Gillett’s letter in your issue of this week, 
I, of course, entirely agree with him. The carburetter should be 


self-contained, and, to my mind, should turn out a constant 
mixture and evaporate its petrol. Very possibly this will be found 
entirely impossible ; that has to be seen. But I do not think that 
there is any doubt that it is desirable. 

Mr. Gillett may now perhaps know that a White and Poppe 
carburetter seems incapable of working with a T-shaped induction 
pipe, at least the Maudslay Company had to abandon this shape, 
and I note that the Vauxha!l havea Y-shaped pipe, and, I believe, 
the White and Poppe engine itself. 

As Mr. Gillett says, the carburetter maker has no say in the 
piping arrang ts, but someti his carburetter speaks for him 
with no uncertain voice, 

What I want to do, as I said, is to connect up a set of standard 
carburetters to a glass induction pipe and see the result, and also 
to observe what temperature, if any, will provide complete 
evaporation ; and if so, what the effect on the temperature of the 
resulting mixture is. 

As regards my apparatus. Certainly my carburetter was, so to 
speak, the induction pipe, but I contend that this was exactly the 
condition of affairs in the 1904 Mercédés. True, it was not so 
apparently, but in fact the petrol entered the side of a pipe and 
the air passed through the pipe. The result was 20 miles per 
gallon with an 18-28 horse-power car. f 

One of the experiments I want to try is the connecting up of a 
petrol feed arrangement and a vena contracta nozzle to a fan blast, 
turn on the air and petrol in the right proportions, and watch the 
resulting cloud. I believe a good bit could be learnt about the 
evaporation of petrol. Then I want to attach to the same apparatus 
a spring-loaded valve which the air will have to force open. Thus 
the air and petrol would pass through a hole at constant velocity 
whatever amount of air was passing. Would this produce a better 
clond? And so on. J.S. V. BickrorD. 

Camborne, September 18th. 





OLD TOOLS AT SOHO. 


Sir,—I was greatly interested in the article and illustrations re 
the above in your issue of the 10th instant. Through the courtesy 
of the late Mr. H. W. Blake some considerable number of years ago 
I was enabled to go through these works ; indeed, it was at the very 
time the oscillating cylinder illustrated was being machined. I 
do not notice any mention made of a wall-planing machine with a 
very long travel. The article to be planed remaining statiov.ary, 
and the tool travelling on guides set up on a wall. The feed was 
most ingenious. Also the engine driving this shop was, I am 
informed, one that had been used in one of the earliest steam- 
boats. It was, I remember, of the ‘‘Grasshopper” type. I was 
also shown many interesting things, among others the original 
copying press, as invented by the great Watt, for the duplication 
of drawings instead of tracing them. Ove thing struck me 
greatly, viz, a letter from Trevithick to Watt with description 
and sketches of helical tooth gearing, and asking Watt’s opinion. 
There were so many things I cannot recollect them all. My letter 
of introduction was from Mr. H. W. Blake to the late Mr. 
Darlington mentioned in your article; he was, unfortunate'y. 
away at the time of my visit to Soho. Perhaps this may be of 
interest to your readers. 


Brighton, September 20th. A. C. FRANKLIN. 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—As a retired railway engineer, I take a great interest in 
the correspondence as to the relative merits of compound and 
simple locomotives, and I note in your leading article of the 17th 
inst. that it would be desirable to obtain more opinions from those 
who are engaged in the superintendence and working of the loco- 
motives of British railways. I once asked anold experienced fore- 
man of one of the large London depéts for his opinion of the com- 
pounds then under his charge, and his reply, which was very brief 
and to the point, was as follows :— 

‘Well, they are good engines to run, they can take heavy 
loads, and they don’t burn much coal, but from a running-shed 
point of view, / would much rather be without them.” 

September 22nd. FRANK S. HENNELL. 





DRAWING AN ELLIPSE. 


Str,—I herewith send illustration of method of drawing an 
ellipse which I have had in my notebook for about ten years, and 





which, when accurately used, gives as nearly a true ellipse as can be 
drawn with compasses. 

Mark off EF = EC and CG = AF, bisect GA in H by line 
HJ K at right angles to AC. Then J and K are two of the four 
centres with radius J A and K C to complete ellipse. 

Elland, September 15th. J. E. H. 





Srr,—With reference to Mr. P. Merry Del Val’s letter in your 
issue of the 10th inst., giving an approsimate method of drawing 
an ellipse, I beg to point out that his method is only approxi- 
mately true for ellipses having a ratio of 3 to 2. 

J. H. BRADLEY. 


September 13th. 








Some interesting information concerning the electrical 
industry in Germany is given in a consular report dealing with 
the trade and commerce of Frankfort. Generally speaking, the 
report states, it is admitted that the electrical industry has been but 
little affected by the economic depression. _ Nevertheless business 
in 1908 cannot be described as satisfactory in comparison with the 
results’ of’ the itnmediate past. Whereas 1907 showed an upward 
movement, which continued during the beginning of 1908, a change 
took place in the second half of that year. In various electrical 
branches the economic depression can be largely attributed to the 
general economic depression in Germany, particularly to that in 
the iron industry and the building trade, which chiefly affected 
the electrical machine building industry and that of installations. 
The threatened danger of the introduction of a tax on electricity, 
the report goes on to state, also seriously affected this industry. 
Such a tax on electric energy would have really constituted a 
double burden upon the entire industry of the country, and its 
effects would have been far-reaching. It was strongly opposed by 
chambers of commerce, municipalities, and societies of all kinds. 





Equally strong protests were raised against the law snggested by 
Prussia, which aimed at a closgr supervision of the whole industry. 
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AN OFF-SHORE FLOATING DOCK FOR 
PENARTH. 


A FLOATING dock, of the ‘‘off-shore’’ or ‘‘ single-walled ”’ 
type, has quite recently been completed by Swan, Hunter 
and Wigham Richardson, Limited, of Wallsend-on-Tyne, to 
the order of the Penarth Shipbuilding and Ship Repairing 
Company, Limited, of Penarth Dock, Cardiff. This dock, 
illustrated in the engraving on this and on page 320, has been 













be pumped from the dock. There is also a connection to the 
sea. On the delivery side the pump is connected to a service 
pipe, which has connections at intervals for 3in. delivery 
hose. The pump is intended to be capable of throwing three 
jets of water to a height of 40ft. 


An interesting feature of this floating dock is that it is | 
wider than the entrance of the wet dock at Penarth into | 


which it has to pass, and consequently the bottom pontoon 
has been built in two pieces. In the plan it will be seen that 











| especially in the steel shects of fire-boxes on large American 
locomotives. 

A method which is very generally adopted to minimise the 
| trouble is the use of some system of flexible stay bolts 
| which will allow movement of the sheet without distortion 
or strain of the stay bolt. In one design the head in the 
outer sheet has a ball-and-socket fitting. Another methog 
which has been tried in several cases is the corrugation of the 
| fire-box sheets, vertically, so that the expansion and contrac. 
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built from the designs of Messrs. Clark and Standfield, of 
Westminster. It has an overall length of about 380ft., an 
extreme width of 75ft., and it is capable of accommodating 
vessels having a beam of 55ft. with a draught of water up to 
18ft. and a displacement of 4200 tons. 

As the term ‘“‘off-shore’’ implies, the dock is intended to 

¢ attached to the shore by means of booms and columns, 
eight in number; the booms will be hinged and pivoted at 
the dock and shore ends, so as to permit of the lowering and 
raising of the dock when vessels are being docked and un- 
docked. Two powerful sets of pumping machinery are 
supplied to the dock, consisting of four centrifugal pumps, 
and engines for working the same, manufactured by 
Gwynnes, Limited, of the Hammersmith Ironworks, S.W. 
Steam is furnished by two Babcock and Wilcox boilers, work- 
ing at 160 lb. pressure. This plant has been designed to lift 
a vessel of 7000 tons deadweight in 45 minutes. 

For the purposes of self-docking, the dock is divided trans- 
versely into two equal halves, each with its own pumping 
plant, so that one section may be docked by the remaining 
portion. A powerful steam capstan is fitted at each end of the 
top wall to assist in warping vessels into position when lifting 














7000-TON SINGLE-WALLED FLOATING DOCK 


there is a longitudinal joint running the entire length of the 
pontoon. Upon arrival of the dock in the Penarth Roads, 
this joint will be disconnected and the separate sections towed 
into the wet dock and thereafter reconnected and the attach- 
ments to the quay wall completed. 

The dock left the river Tyne on Wednesday of last week in 
charge of the two tugs Great Emperor and Tritton, of the 
John Dry Steam Tugs, Limited, of South Shields, and it is 
expected to reach the Bristol Channel towards the end of the 


| current week. Some few weeks will, however, elapse before | 


this floating dock is ready for commercial service, as the 
berth for its accommodation at Penarth has not yet been 
| completed. 








A STAYLESS FIRE-BOX FOR LOCOMOTIVES. 





THE side sheets of locomotive boilers are a source of con- 
siderable trouble, from the fact that while they should be 
allowed freedom to contract and expand with temperature 
variations, they are rigidly held by hundreds of transverse 


EnD VIEW OF FLOATING DOCK 


or otherwise. 
addition to the usual accessories for facilitating the rapid 


outer fire-box. These stay bolts also obstruct the free circu- 


handling of vessels during the operation of docking and un- | lation of water in the water space. The temperature of the 


docking, as, for instance, bilge shores, roller fenders, rubbing 
timbers, and bollards. 

A duplex reciprocating pump, with a capacity of 100 tons 
per hour, has been supplied by Henry Watson and Sons, of 
Walker Gate. This pump has a connection to the main 


drain oi the dock, and will enable the last drops of water to 





fire-box sheet may vary continuously in different parts, 
owing to the changing conditions of the fire, but its expan- 


sion and contraction under these conditions can be taken up | fire-box. 
only by the buckling of the plate between the stay bolts, or | jaws, is used for riveting up the flanges. 


by the bending of these stay bolts. Cracked and leaky fire- 
boxes and fractured stay-bolts are the natural consequence, 
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tion may be taken up by these corrugations between the rows 
of stay bolts. In the Langbridge fire-box the side sheets 
are in sections about 18in. wide, connected by vertical splice 
plates of U-section. A similar horizontal splice plate connects 
the side sheet with the foundation ring. In the Woods fire- 
box the sides and crown are formed by a single sheet, which 

| is corrugated in very much the same way as the furnace flue 
of a Scotch marine boiler. The flat portions between the 
corrugations receive the stay bolts. 

A different type of construction has been introduced 
recently in the Jacobs-Shupert locomotive boiler, which has 

| three special features :—First, freedom for local or general 
| expansion and contraction ; second, an entire absence of stay 
| bolts in the side sheets; third, a sectional construction, 
| which prevents the tearing away of a large area of plate in 
| case of explosion. It is the joint invention of the assistant 
| locomotive superintendent and the boiler foreman of the 
| Atchison, Topeka, and Santa Fé Railway, and is built at the 
| railway company’s works. The results so far indicate that 
| the design is satisfactory. At the time of writing, however, 

| only one engine has this fire-box in actual service, but others 
| are being built, and will be applied to engines working under 
| different conditions as to traffic, quality of water for feed, dc. 

| The general design is clearly shown by the longitudinal 

| section of the fire-box in Fig. 3. The principal elements are 
| transverse channels of pressed steel, bent to the cross- 

| sectional form of the fire-box and stay plates which occupy 
the steam space and water legs. For the inner fire-box the 
channels have the flanges outward, and the web slightly 
curved or buckled inward, so as to give a floxibility to the 
channel lengthwise of the fire-box. For the outer box the 
arrangement is similar, except that the channel webs are 
buckled outward. Sandwiched between the flanges of the 
channels are the transverse stay plates, which thus connect 
the inner and outer fire-boxes, being riveted through the 
flanges. Holes are punched in these plates to allow for the 
longitudinal movement of the water in circulation, and 
| the lower ends are slotted so as not to rest upon the founda- 
tion ring, thus leaving a clear space above the ring for 
| washing out any sediment. 

The channels are 10in. wide, and at their lower ends the 
flanges are eliminated by lapping and flattening ; the lapped 
portions are riveted, and the joints welded by the autogenous 

| process, In this way there is formed a flat surface fitting 
against and riveted to the foundation ring. The channels 
| are formed from steel plates at the railway locomotive works, 
| being bent in a hydraulic flanging press by the use of 
| special formers. The channels are in the same way bent to 
| the required horseshoe shape. In this way the work is done 
| quickly and cheaply, and the parts are perfect duplicates. 
| For drilling the flanges no laying out is required, a steel 
template—having holes fitted with hardened steel bushings 
—being clamped in place. 
| The stay plates—of horseshoe shape—are also pressed from 
flat steel plates, and the holes are punched in them in the 
ponte At the crown an opening is cut of such size as to 
| enable a man to crawl! through over the crown sheet. When 


1 


Eight mechanical side shores are supplied in | stay bolts, which connect them to the parallel plates of the | the engine is in use, however, this opening is partly obstructed 


| by a pair of vertical stays fitted to pins in the metal above 
and below the opening. The piece cut out at this opening 


| is used to form the two sides of the stay plate—or the legs of 


the horseshoe, which fit in the water spaces on each side of the 
A special riveting machine, with narrow elongated 
While these plates 
extend across the water space, but are pierced to permit of free 


| circulation in a horizontal direction, the spaces between them 
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STAYLESS LOCOMOTIVE FIRE-BOX 
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Fig. 1 


are absolutely unobstructed. Thus there is ample space for channel. In many hoiler explosions the disastrous results 
the more rapid and more important vertical circulation, and are due to the tearing away of a large area of the fire-box sheet. 
the current of water rises unbroken along the web of the The back head of the boiler is a dished plate having its 

















Fig. 2—ENGINE FITTED WITH JACOBS-SHUPERT FIRE-BOX 


channel. For this cause an improvement in evaporative | flanged edges riveted against the flange of the last channel of 
capacity is expected. the outer fire-box. The inside back plate is of the same size, 
It is believed that no explosion could result in tearing apart Lut with the openings into the steam space and water legs— 
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“The Engineer* 
Fig. 3—SECTION OF THE STAYLESS FIRE-BOX 


the ribs, each formed of two flanges and a stay plate riveted | like the horseshoe-shaped stay plates—in addition to the fire 


are used to connect these inside and outside plates of the back 
ad 


ead. 

The fire-box tube sheet is also shaped to the outline of the 
outside box, and has openings for connecting the water legs 
and steam space with the barrel, as well as the holes for the 
tubes. The connection between the fire-box and the barrel is 
formed by a flanged throat plate, which encircles the end of 
the barrel and is riveted against the end channel of the fire- 
box at the top and to the foundation ring at the bottom. 
S‘ay bolts are used to connect the tube sheet and throat sheet 
at the bottom. 

The three views also explain the construction very clearly. 
Fig. 1 is a view of a fire-box with the inner box completed, 
the channels being riveted to the perforated stay plates and 
the end plate. It is ready for riveting up the channels of 
the outer box between the stay plates. Fig. 4is an interior 
view of the fire box. Fig. 2 shows the fire-box fitted to a 
ten-coupled twelve-wheeled engine—of the 2 : 10 : 2 type— 
for heavy goods service. Oil fuel is used on this engine. 

The fire-boxes are being built at the shops of the Atchison, 

















Fig. 4—INTERIOR OF FIRE-BOX 


Topeka, and Santa Fé Railway at Topeka, which are 
of modern construction and equipment. The hydraulic 
flanging press of the boiler shop is used for shaping the 
channels and plates, and a special riveting machine has been 
designed for riveting up the flanges. 








GAS PRODUCER PLANT FOR BITUMINOUS 
COAL. 


THE difficulties encountered in the production of gas from 
bituminous coal are mainly due to the excessive amount of 
tarry matter which is set free in the process of distillation to 
which the fuel is subjected, and this obstacle has been so 
difficult to surmount that hitherto designers of producer 
plants have been content to use anthracite and other non- 
tarry fuels. We had, however, an opportunity afforded us 
recently of inspecting an apparatus, which has now been 
working successfully for about a year, using common slack 
coal of a bituminous nature. This plant, which is installed 
at the works of the makers and patentees, Fielding and 
Platt, Limited, Gloucester, has been designed for experi- 
mental purposes, but the experience gathered from its work- 
ing has satisfied the makers that it is quite capable of per- 
forming all that they claim for it, and that in future examples 
any alterations made will be confined to matters of small 
detail. 

The special feature of the process employed is the means 
adopted of eliminating the tarry products from the gas as 
supplied to the engine. To this end advantage is taken of 
the fact that the earlier products of the distillation of coal 
are almost all tarry in their nature, the gases utilised for 
power being less volatile and coming off at a later stage and 
at a higher temperature. This separation of the two 
classes of products takes place largely in the producer itself, 
only a small percentage of the undesirable matter being 
carried over into the scrubbers and washers, so that the 
extensive apparatus hitherto employed for cleansing the gas 
derived from bituminous sources is rendered more or less 
unnecessary. In this respect the apparatus employed for 
after cleaning compares very favourably with that used for 
anthracite producers, both as regards simplicity and in the 
amount of foreign material which it is called upon to 
remove. 

The producer proper falls for classification purposes under 
the head of the pressure up-draught type of apparatus, and 
consists of a circular upright steel chamber, water-sealed at 
the foot so as to enable the ashes to be withdrawn readily, 
and thus render the process continuous, This chamber is 
lined with firebrick, and is provided at its top with a double- 
lidded hopper, the lower lid of which is of the cone type 
used in blast furnaces, Situated centrally on the floor of 
the chamber is a perforated cone-shaped nozzle through which 
a blast of air and steam enters. Ata point about half-way 
up the incandescent mass of fuel an exit is provided for the 
power-gas, but the inner mouth of this pipe does not open 
directly on to the fuel, being in communication with an 
annular space in which the gases from the lower and hotter 
parts of the mass collect. A somewhat similar pipe and 
annular space is provided higher up, the space in this case 
communicating with the less hot portions of the fuel supply. 
As already stated, the bulk of the tarry vapours are given off 





together, Thus rupture would be confined to the 10in. width | door opening. This plate is riveted against the flanges of the 
of the channel web, and could not extend to the next! last channels of both the inside and outside box. Stay bolts 





from the fuel during the earlier stages of its distillation, and 
in consequence most of these find their way through this upper 
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| 
should be noticed that the means adopted in some other pro- 


pipe, whence they are led to the donkey boiler mounted on 
ducers for securing the air blast, in which reliance is placed 


the platform from which the hopper is fed. They are 
here burned, and the steam thus generated is used for | on the injector action of the entering steam, are not here 
admixture with the air blast. On the other hand, the purer | utilised, as the makers are convinced of the advantages 
gas rising from the hotter regions lower dcwn ascends and attaching to independent regulation of the air and steam. 
passes out through the larger pipe into a cvlindrical vessel | Owing to the more or less automatic control of the whole 
situated close at hand. In this vessel, as is shown in the plant, the makers claim that this producer is as easy to work 
diagram, the air and steam blast is led through several as a suction gas plant. In the case of the installation 
bends, and during its passage 
through these it becomes 
superheated, while the cham- 
ber also serves as a dust 
collector and as a gas cooler. 
Leaving this vessel at the 
foot, the gases pass into a moist 
coke scrubber, where much 
of the remaining tarry matter 
is deposited. From this the 
gases pass next through a 
mechanically - driven rotary 
washer. The exit pipe from 
this washer connects _hori- 
zontally with a vertical pipe, 
which in turn is provided with 
passages leading to the final 
scrubber, which is of the 
“sawdust ’’ type, although 
we are inforned that ‘* wood 
wool’’ is found to give very 
satisfactory results as a clean- 
sing agent. The foot of the 
vertical pipe leading to the 
sawdust scrubber is open, and 
is led into a water seal. In 
this a certain small amount 
of dust and tar is collected, 
the momentum of the particles 
carrying them vertically down- 
wards past the exits leading to 
the scrubber. The gases are 
led directly from the sawdust 
scrubber to the engine. A 
small burner is situated on the 
pipe leading from the rotary 
washer to thesawdustscrubber, 
and from the character of the 
flame given by the gas burn- 
ing at this point an indica- 
tion of its purity can be 
obtained. As witnessed by 
our representative, it burned 
with an almost entire absence 
of the ye low colour charac- 
teristic of carbon, and this, 
it should be noticed, is before 
the gases receive their final 
cleansing. 

As shown on the diagram, a 
small steam engine is employed 
to drive the blower, which in 
the example inspected was s 
small one of the Roots 
variety, and to drive the rotary 
washer. This engine receives 
its supply from the donkey 
boiler, where steam is generated at a pressure of 301b. to | inspected, where an engine of 100 horse-power, receiving its 
40 lb., and its exhaust is led into the air main from the | supply of gas from the plant, is in daily operation, it is found 
blower. As an alternative arrangement, the steam engine | that one man is quite capable of looking after the entire plant 
may be replaced by a small gas engine receiving its supply of | and attending to the engine as well. No gasholder is 




















FIELDING AND PLATT’S BITUMINOUS GAS PRODUCER 





gas from the producer, and fitted with a petrol carburetter 
for starting, in which case steam at about 5 Ib. pressure is 
led directly from the boiler into the air blast. 

As the volume of tarry products bears a constant ratio to 





























required, and the losses in the case of a suction plant 
entailed by the expenditure of work in drawing the charge 
over from the producer at each stroke are here avoided. 
That the initial separation of the tarry vapours from the 
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DIAGRAM OF GAS PRODUCER FOR BITUMINOUS FUELS 


the volume of the other gases, it will be seen that the 
quantity of steam generated in the boiler is proportional to 
the gas consumption, and therefore to the load on the engine 
which is being driven from the plant. The air blast is 
arranged so as to permit of separate regulation from the 
steam, and is provided with automatic means whereby it is 
adjusted in volume to suit the demand on the producer. It 





power gas is successful is shown by the makers’ statement 
that the weight of the tar extracted in the after processes 
amounts only to about one-tenth of 1 per cent. of the coal 
fed into the hopper. A further beneficial effect of the 
method of separation adopted in the increased freedom given 


| to the fuel in the producer to descend without clogging, and 


on this account the makers claim to be able to use satisfac- 


torily coal of a caking character which otherwise would be 
useless in a producer as a source of gas. They further state 
that, in addition to its primary use with bituminous coal, the 
producer yields excellent results with peat or turf, brown 
coal, or wood refuse. The analyses appended show 
the gases obtained in this producer using coal and wood, and 
that they are of about equal calcrific value, while the percen- 
tage compositions differ but slightly. 

We are further informed that the water consumed in the 
boiler amounts to ; of a gallon per brake horse-power per 
hour, while that used in the scrubbers and rotary washer 
amounts to 4 gallon per brake horse-power per hour, although 
this latter can be cooled, stored, and used repeatedly. 


Analyses of Gas prom Fielding Patented Producer Plant, 


Constituent. A. A. B. B. 
© Oo ; Sol O ae te commen ee. oe 8.0 104 17.0 120 
EE ee Re ni nil nil nil 
1 Re es os , 2).0 20.6 16.0 208 
H cr 25.0 26.8 26.6 24.0 
eee -| 20 1.5 27 “7 
« ombustibles +) 464) ee 48.9 45.3 47.5 
Calorific values .. is | 160 165 159 167 


A. A.—Two samples of semi-bituminous non-caking coal. 

B. B.—Two samples of wood. 

The calorific values are given in British thermal units per 
cubic foot, and have been determined on the lower scale. 





SHIPBUILDING NOTES. 








ONE is constantly being reminded of the productive 
capacity of the Belfast shipyards, a capacity which it will be 
difficult to surpass on the Tyne or Clyde. It is not long ago 
since we noticed the record tonnage turned out by Messrs, 
Harland and Wolff in one month, and the delivery of the 
new Bibby liner Leicestershire marks an important addition 
to the fleet of large steamers they have constructed. The 
Leicestershire, 467ft. by 54ft. by 35ft. 6in., is built with a long 
bridge, poop, and forecastle, and is similar to, but 15ft. longer 
than the Herefordshire. An interesting feature of the ship 
is the introduction of the arrangement of the state rooms 
patented by the owners, by which each room has an outside 
port in it. The Bibby Line undertakes a large part of the 
high-class passenger traffic to Burmah, and it can well be 
imagined that the requirements of this service involve the 
most careful and skilful arrangement of accommodation. 





CONGRATULATIONS are to ba offered to Vickers, Sons and 
Maxim, Barrow, upon securing the much coveted order for the 
floating dock for the Brazilian Government, to be used in con- 
nection with the two battleships now being built in this 
country. The dock is a very large one, has a lifting capacity 
of 22,000 tons, and is to be constructed in eleven months ac 
a cost of £182,700. The floating dock belongs to that order 
of naval structures much beloved by the shipbuilder—one in 
which the amount of material used in construction is great 
compared with the labour expended upon it. We remember 
in this connection the remarks of a well-known builder of 
high-class Channel steamers. His experience was that the 
construction of these very complex ships was not productive 
of so much profit, relatively, as the construction of an 
ordinary tramp steamer. 





THIS month has been signalised by the nominal disappear- 
ance of a long-established Glasgow shipowning firm. The 
Allan Line Steamship Company is one of the most important 
and prosperous concerns of the second city, and it has pur- 
sued for a number of years a very enlightened policy with 
regard to the periodical additions to its fleet, The later 
vessels of the company—the Hesperian, Virginian, Victorian 
—are very fine examples of the modern liner. This line 
was one of the first to test the capacities of the marine steam 
turbine, and in that respect alone rendered a conspicuous 
service to naval science. It is a little diffizult to appreciate 
correctly the changes that have taken place, but it appears, as 
stated above, that by the retirement of several of the Scottish 
directors, the old firm of James, and Alexander Allan now 
appears as Allan Brothers and Company, and that the centre 
of gravity of the business has been displaced from Glasgow 
to Montreal. An interesting personal event in this connection 
is the retiral of Sir Nathaniel Dunlop from the chairmanship 
of the company after a connection of fifty years with the 
firm. 





ON Tuesday, September 7th, an interesting event took 
place in Glasgow in the public celebration of the centenary of 
the Clyde Trust, the body which is concerned with the 
administration of the city’s harbour affairs. Few public 
bodies can claim to have affected industry so deeply as the 
Clyde Trustees have done, and fewer still can point to so 
continuous and beneficial a development resulting from their 
administration. It is not too much to say that the 
shipbuilding industry on the upper reaches of the Clyde 
as we see it to-day is the direct product of the Trustees’ 
policy. During its hundred years of existence the Trust 
has spent on harbour and river improvements the sum of 
9 millions sterling. The quays now extend 11 miles in 
length, and the result of continuous dredging is a depth of 
nearly 24ft. at low water. The new Rothesay Dock at 
Clydebank is one of the Trustees’ latest enterprises, and they 
are addressing themselves resolutely to the task of providing 
further and adequate docking facilities for the largest ships 
now built. 





THE past week has seen a fillip given to shipbuilding on 
the Wear—a district that was somewhat in need of it—con- 
tracts having been booked by Messrs. John Priestman, 
Messrs. Short Brothers, and Messrs. J. L, Thompson and Co. 
for the Prince Line. Messrs. Palmer’s, of Newcastle, who 
have at present no merchant work on the stocks, are to build 
a large steamer for Messrs. A. Currie and Co., of Melbourne, 
similar to the Hymettus, also built by them for the same 
owners. In the Stockton district Messrs. Craig, Taylor are 
to build four cargo vessels, and Messrs. R. Dixon and Co. 
two of the single-deck type. 
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RAILWAY MATTERS. 


AccorpinG to the Japan Chronicle, the Hachioji-Kafu 
line of the Japanese Middle District Railway is to be electrified. 


AccorpING to the Journal de St. Petersbowrg of 10th 
September, surveying operations are about to be begun in 
conneetion with the construction of a railway along the Black Sea, 
from Touapsé to Novosenaki vid Soukhoum, the total distance 
being 225 miles. 

Accorpinc to the Railway News, the London and 
North-Western Company is about to provide a new entrance to 
Watford Station off St. Albans-road Bridge, with booking and 
collectors’ offices, aceess to the platforms being given by a new 
footbridge over the lines, 


We hear that a gas-driven street car is now under 
construction in Philadelphia, which is to be tested on the line of 
the Metropolitan Street Railway Company of New York in com- 
petition with the electric cars of the company. It will be driven 
by two four-cylinder motors, each of 24 horse-power. These will 
be water-cooled, and piping will be led from the motor jackets 
around the interior of the car te heat the latter during winter 
service. 

Tue Diario Oficial (Rio de Janeiro) of 15th August 
publishes a decree granting to the Compagnie Francaise du Port 
de Rio Grande do Sul a concession for the construction of a line 
from Monte Bonito to Rio Grande, and approving the estimate 
of 3,397,904 milreis (about £212,000) for the work. The line, 
which will be about 46 miles long, is intended exclusively for the 
carriage of stone to be used in connection with the Rio Grande 
harbour works. 

Ir is reported that the Canadian Pacific is negotiating 
for a site for a new terminus lose to the public gardens in 
Halifax. Should the idea materialise, it is held that the Canadian 
Pacific Railway will make that city its winter port for passengers, 
but will continue to use St. John as its freight port. There is 
talk of the Canadian Pacific Railway securing running rights over 
the Inter-colonial Railway from St. John to Halifax, but nothing 
appears to be definitely settled. 


Tue official inspection of the reconstructed tramway 
from Nine Elms-lane to Lavender-hill vid Wandsworth-road was 
made last Tuesday afternoon by Colonel Yorke. Everything was 
pronounced satisfactory. The completion of the line will prove a 
great convenience to the working-class population of the district. 
The continuation of the line to Clapham Junction by way of 
Lavender-hill will probably be ready for inspection by ‘Thursday 
or Friday next week. The inspection car was run over a small 
portion of it yesterday. 


Tue North-Eastern Railway is erecting a huge water- 
tower—-104ft. high and 30ft. diameter—close to the passenger 
station at York. The structure will be built according to the 
Kahn system of reinforced concrete, with foundations on piles 
60ft. long. The tank at the top of the tower will hold 100,000 
gallons, and will weigh about 446 tons. The principal object in 
view is to secure an adequate pressure of water for cleaning loco- 
motive boilers, &c. A tank of similar construction and height, 
but of only 20,000 gallons capacity, is to be erected at the carriage 
works. ‘The water for the tanks will be taken from the river. 


A consuLaR report dealing with the consular district of 
Bilbao states, that during the past few months considerable public 
interest has been shown in the Anglo- Visco Navarro Railway, in the 
construction of the completed portion of which British capital took a 
part. Owing to non-completion of terms of concession the Govern- 
ment foreclosed and took possession of the line from Vitoria to 
Salinas. It is now hoped that a local company will be formed, under 
subsidy from provincial deputations, to continue the line to Los 
Martires on the Zumarraga to Bilbao Railway, and so afford more 
direct communication between Bilbao and Vitoria. The original 
project included the continuation of the line to Estella in Navarra, 
but it is doubtful if this would be a profitable section. 


THE report by Col. Druitt on the lift accident which 
occurred on August 2nd at the Oval Station of the City and South 
London Railway has now been issued. The lift is a hydraulic one, 
and the sudden descent of the car was caused by a broken pipe 
leading from the working cylinder. The same accident has 
happened before, but there are no safety devices which could have 
come into action. The cage rebounded some Qin., when it was 
arrested by the slack cable device. The pipes are to be thickened 
on all the ten lifts of similar design, and relief valves are to be 
provided to guard against the effoct of a momentary rise of 
pressure caused by a too sudden checking of the lift. The other 
lifts are electrically worked, and are fitted with safety devices 
depending on the speed of the cage. 


Fo.iow1nG the example set by the District Railway in 
running a through train from Ealing to Southend during the visit 
of the fleet to London, an experiment which proved highly suc- 
cessful, the management of the Metropolitan Railway recently 
ran a through train from Harrow to Margate, vd Farringdon- 
street and Snow-hill. The train was drawn by electric traction 
direct from Harrow to Farringdon-street—the new arrangements 
at Baker-street making this possible—where it was turned on to 
the South-Eastern system and ordinary steam traction employed 
thence to Margate. The trip was run purely as an experiment, 
and, should its success warrant it, the service will be continued at 
frequent intervals, it being considered that such a convenience to 
residents living in the suburbs upon the Baker-street and Harrow 
line, who at present have no direct communication with Margate, 
will be readily patronised. 


Or the railway-owned ports of the United Kingdom, 
none have shown more remarkable development and progress than 
those of the North British Railway at Methil and Burntisland, 
where coal is the chief commodity dealt with. At Methil, states 
the Railway News, the record shipment was attained during the 
week ended 3rd July, 1909, when a total of 74,648 tons of coal 
were shipped, being equal to an average of 12,441 tons per day. 
At Burntisland, the record took place during the week ended 11th 
August, 1909, when 68,100 tons of coal were shipped, being equal 
to an average of 11,350 tons per day. The record shipment of 
the combined ports was during the week ended 19th June, 1909, 
when the total quantity dealt with was 126,466 tons, or an average 
of 21,077 tons per day. Last year the shipments from Methil were 
2,559,500 tons, while at Burntisland during the same twelve months 
2,164,293 tons were dealt with, being equal to a total of 4,723,793 
tons for the combined ports. For the year 1890, the shipments 
of the combined ports only represented 1,334,400 tons. 


Hiruerto the proposals to electrify main lines in 
Canada have been limited chiefly to the western sections of the 
Dominion where large water-powers are abundant. Mr. C, A. 
Steeves, Consul at Moncton, now reports that the electrification of 
the Grand Trunk Pacific, or National Trans-Continental Railway, 
from the St. Lawrence River to Moncton, is under the serious con- 
sideration of the railway company, the Dominion Government, and 
the New Brunswick Cabinet. Electrical engineers who have given 
the subject consideration declare the conditions to be entirely 
favourable. The distance between the St. Lawrence and Moncton 
is about 460 miles, and for a considerable part of the distance the 
line passes through dense forests of spruce and fir in Lower Quebec 
and Northern New Brunswick, as well as through the rich farming 
country along the Upper St. John Valley, What has given im- 
pulse to the new plan is that at Grand Falls on the St. John River, 
170 miles from the St. Lawrence and 160 miles from Moncton, is 
found water-power estimated to be sufficient to develop energy 
enough for the working of the whole road, 








NOTES AND MEMORANDA. 


THe Canadian cement industry in 1908 numbered 
twenty-three plants in operation. The total daily capacity of 
these plants, it is reported, is 27,500 barrels, or an annual output 
of about 8,250,000 barrels if all of them should run full time 
throughout the year. 


AccorDING to a contemporary, the following mixture 
will serve in instances where an intermediate grade of babbitt metal 
is desired :—Lead, 50 lb.; tin, 35 lb.; antimony, 15 lb. This 
mixture has the advantage of containing no copper, and is easily 
made in an iron kettle. 


A RECENT discovery of tungsten ore in the Moose River 
gold-mining district in Nova Scotia shows, so far as exploration 
has gone, a well-defined vein composed of scheelite, quartz, and a 
little mispickel. The vein matter is very irregular in composition, 
varying from pure scheelite to pure quartz or pure mispickel and 
all combinations of these three. 





Sicity is an important market for British coal, nearly 
the whole of the coal required in the island being derived from 
the United Kingdom. The total quantity imported in 1908 
amounted to 642,185 tons, of which 191,547 tons were discharged 
at Palermo, 153,558 tons at Messina, 146,190 tons at Catania, and 
150,890 tons at seven smaller ports in the island. 


Tue Wissahickon Creek Bridge, Philadelphia, said to 
be the largest ferro-concrete bridge in the world, is an illustration 
of the great size now possible for such structures, It is 525ft. long 
and 147ft. in height, with a main arch 233ft. long and approach 
spans measuring 53ft. each, Over 300 men were continuously 
employed for more than two years in building it, using for this 
purpose more than 19,000 cubic yards of concrete, weighing 40,000 
tons. Before the concrete work was begun a false-work bridge 
was constructed with 360,000ft. of timber and 130 tons of steel. 
The total cost of the bridge was £52,000. 


Durine the past eight or ten years a good many 
examples of concrete-sheathed timber pile construction have been 
built by the State Harbour Commissioners of San Francisco, the 
object being to obviate the rapid destruction of unprotected 
timber by the teredo, which is very active in the Bay of San 
Francisco. Ordinary wooden piles, driven to secure the requisite 
bearing, were provided with an outer casing of concrete formed in 
cylindrical moulds placed over the piles after driving. From a 
recent article by Mr. John G. Little, in the Engineering News, it 
appears that the present condition of piers built on this type of 
substructure is far from satisfactory, and that in consequence, 
reinforced concrete cylinder piers are being adopted in the 
important scheme of harbour improvements now in progress. 


In a paper read to the Ontario Association of Archi- 
tects, Mr. Waltar J. Francis, points{out that ferro-concrete 
buildings possess remarkable rigidity an@ capacity for acting as a 
unit. In proof of this the author cited the well-known case of a 
Hennebique coal bunker in France, where one of the main columns 
was accidently smashed by a derailed locomotive, but without 
causing the ccllapse of the bunker with its thousands of tons of 
coal. He mentioned also some grain warehouses in Tunis, which 
settled about 25 deg. out of plumb through the escape of quick- 
sand under the foundations. By loading the elevated side and 
excavating beneath the footings these buildings were brought 
back to the vertical without developing a crack in the structures. 
Similar treatment would obviously be impossible with any other 
material or method of construction. 


CERTAIN minerals exhibit the curious optical property 
known as asterism. That is to say, they show a star-shaped 
figure when light is reflected from them or transmitted through 
them. This is seen, fur example, in the star stone, a sort of 
sapphire, and in the star ruby. A note in Knowledge describes 
the asterism of mica. The photograph of a lamp flame taken 
through a plate of mica shows a six-rayed star, with six fainter 
radiations between. Outwardly star mica resembles the ordinary 
form, and shows the same phenomena under polarised light. 
When examined under the microscope, however, the star mica is 
found to contain fine needles of another mineral, and these are 
regularly arranged at angles of 120 deg. To these needles the 
star seen by transmitted light isdue. Star mica has been found 
in the State of New York, and at Burgess Hill, Ontario. 


THE occurrence of ores of tungsten in Canada is the 
subject of a report by Dr. T. L. Walker, recently issued by the 
Canadian Department of Mines. After pointing out that the 
metal is used not only in the manufacture of metallic filament 
electric lamps, but also in the production of tungsten steel and of 
the tungstates which are employed as a mordant in dyeing, in 
giving weight to silk goods, and in rendering cotton goods 
fireproof, he goes on to give particnlars of the chief tungsten ores, 
their geological occurrence, and the methods used in treating 
them, as well as some statistics of the world’s production of them, 
which has been advancing rapidly of late years. He then gives 
a detailed account of the occurrence of such ores in Canada, and 
finally remarks that, though no tungsten production has yet been 
credited to the Dominion, and that she has no well-developed and 
established tungsten ore mines, still there are many districts where 
such ores occur. 


THE judges’ report upon the official test by the Roads 
Improvement Association of the dust-laying qualities of calcium 
chloride has just been issued. The material was laid upon the 
road in May and June last, and the effect upon the road surface 
and in keeping down the dust has been noted since that date. 
The report includes paragraphs dealing with the nature and pro- 
perties of the material, analysis of the road surface after the 
material had been upon the road a certain time. Schedules are 
attached giving the actual cost of applying the material and also 
daily observations of its effect upon the road. In summing up 
the report, the judges state:—‘‘ We are of opinion that the 
results of the test of calcium chloride applied in granular form by 
the ‘dry’ method have shown that it is a very effective dust layer, 
and, provided no ill effects are experienced in winter as a con- 
sequence of the treatment, we are of opinion it is a cheaper and 
preferable process to that of street watering, which, as now 
carried out, is undoubtedly very injurious to macadamised roads,” 


Some time ago Mr. W. B. Woodhouse referred to the 
question of supplying electricity to power users from small central 
stations in the following terms :—‘‘ Practice has shown that the 
small generating station cannot produce electricity at a price 
sufficiently low to enable it to be supplied to power users at a com- 
petitive price. A station of 1000 kilowatts, for example, cannot 
hope to supply a power user requiring 300 kilowatts as cheaply as 
the power user can generate for himself ; this for several reasons. 
First, the capital cost of the generating plant will be practically 
the same per kilowatt, while the public supply is burdened with 
an additional cost for mains ; secondly, the owner of an isolated 
power plant will usually erect a smaller proportion of stand-by 
machinery, setting the increased risk of shut-down against the 
reduced capital charges ; thirdly, the public supply stations must 
run continuously, often at very inefficient loads, whereas the 
isolated plant, a mill engine for instance, is only run during 
certain definite hours, so that the ‘‘ working load factor” is greater 
and the works cost less in the case of the latter. Apart from 
this, one finds the owners of isolated power plants very frequently 
do not include any allowance for rent, management charges, &Xc., 
in estimating their power costs, so that the difficulty of the suppl 
authority obtaining such a load is increased by the power user's 
want of appreciation of all the items making up power costs. 









MISCELLANEA, 


Ir is reported that the sprinkling of the streets of 
Ottawa and Toronto with crude oil has considerably | d the 
dust nuisance, 


A NEw telegraph cable has recently been laid right 
across the Forth Bridge. The cable, which was laid by the Post- 
office, and is their property, has taken the place of the former 
one, which was found to be unsatisfactory. A train of six wagons 
was employed to convey the cable, and this moved slowly across 
the bridge while the men laid the cable down on the footpath on 
the up line side of the bridge. 


THE British Vice-Consul at Gijon reports that, on 
account of objections raised to sending vessels to the port of Musel 
to load iron ore on the ground of danger of striking on the rock 
bottom, dredging has been carried on at the port; the loading 
berth for iron ore may now be considered quite safe for steamers 
of 2lft. draught. Steamers are loaded by an electric tip capable 
of handling 150 tons of iron ore or coal per hour. 


Tae construction of works for the naval base at 
Rosyth has made good progress during the past six weeks, the 
weather having been unusually calm for the Firth of Forth. ‘The 
most easterly of the cofferdams is expected to be finished before 
the middle of October, and the westward bank has now reached 
fully a mile from the shore. The construction of a third bank 
between the two, which is to extend as far as Dhu Craig Island, 
will begin next week. As soon as a juncticn has been effected the 
work of reclamation will be begun. 


Tue latest innovation in wireless telegraphy is the 
construction of an underground station in Paris. It is being 
erected in the Champ de Mars, and will probably be open for use 
next month. The station will be fitted up on the latest approved 
lines, and comprise a machine-room, a transmitting pole, and 
accommodation for the officials. By the introduction of a 100 
horse-power engine it is hoped that messages may be exchanged 
with places about 5000 miles distant. The result of the experi- 
ment will be awaited with much interest. 


Tue Electrical World reports that Professor R. A. 
Fessenden has recently submitted a proposition to the U.S.A. 
Navy Department for the equipment, experimentally, of a war 
vessel with turbo-electric drive. Professor Fessenden’s plan is 
to use steam turbine three-phase generators, with induction 
motors on the propeller shafts. He claims that higher power 
can be ahteiont with less weight under this system than with 
any other. The Navy Department has as yet made no decision 
as to whether it will make the experiment. 








Tue Chief Inspector of Machinery for the Transvaal is 
proceeding to Europe and America on a tour of inspection, in 
company with Mr. Harbord. All the principal foundries in the 
two continents are to be visited. The chief mechanical engineer 
of the Cantral South African Railways is also leaving shortly for 
the purpose of investigating locomotive manufacture and practice 
in the United States. By some this move is considered a preli- 
minary towards the manufacture of locomotives locally, but such 
a scheme is scarcely possible in existing circumstances without the 
installation of costly plant. 


Accorpinc to an American contemporary, & new 
development of the greatest importance to the industrial world 
has been brought to light by the announcement that the United 
States Steel Corporation—the largest user of steam power in 
America, and perhaps in the world—has decided to consign all 
apparatus used for steam power to the scrap heap, and to substitute 
modern gas and electric engines and motors. This change is based 
on the calculation that it will result in a saving of not less than 
50 per cent. in the cost of power. Gas engines capable of produc- 
ing about 1,250,000 horse-power will have to be used. 


A cortovs accident, illustrating the trouble which might 
arise from using tramway standards as stay poles, is described in 
the National Telephone Journal by Mr. E. Harper, local manager 
N.T.C., Bournemouth. Six or seven years azo, when the electric 
tramways were constructed, a small route, carrying a few wires, 
was placed underground where it crossed the tramways, the cable 
terminating on the poles at either side of the road. Permission 
was given in one case for the back stay to be stayed back to the 
nearest tramway standard, which happened to be in the direct 
line of pull. Recently the trolley arm of a car jumped the trolley 
wire, and the driver pulled up at a point, which caused the metal 
end of the trolley arm to connect the live wire with the trolley 
arm supporting it on the standard to which the stay was attached. 
This standard was not apparently connected to earth beyond the 
connection it obtained through being set in cementin the ground. A 
portion of the tramway current passed along the stay, which was 
touching the pot-head at the top of the pole, and thus found its 
way to earth along the lead sheathing of the cable, burning a hole 
about 2in. long in the cable sheathing. Mr. Harper explains that, 
in order to avoid further trouble, one of the tramway authority’s 
strain insulators has been inserted in the stay wire. 


In the House of Commons on September 15th, Mr. 
Markham asked the Secretary of State for the Home Department 
what was the definition of a completely enclosed motor in the 
Home-office rules relating to electricity in mines, and whether a 
flame-proof motor not totally enclosed was covered by the defini- 
tion completely enclosed. Mr. Gladstone replied: I am advised 
that the enclosure required by Special Rule 37 is total enclosure, 
and this, I understand, is the view generally taken in the industry. 
The case of a ‘‘ flame-proof motor not totally enclosed ” would not, 
therefore, be a compliance with the rule; but the point has been 
noticed for reference to the committee on the rules which I am 
about to appoint. Mr. Markham: Is the right hon. gentleman 
aware that a member of the committee which drew up these rules 
stated that ‘‘ completely enclosed” meant nothing to the mind of 
the Commissioners more than ‘‘totally enclosed”? Mr. W. E. 
Harvey : In view of the loss of life which has occurred recently in 
mines, and which is attributed to electricity, I wish to know if the 
Government are prepared to undertake some experiments with 
regard to electricity in mines. Mr. Gladstone: As I have already 
stated, Iam about to appoint a committee, and it is extremely 
probable that the committee will extend its inquiries to this 
question. 


We hear that the Transvaal Government have set 
aside a fairly large sum for the erection of an experimental scrap 
iron smelting works. Possibly the movement may eventually 
extend so that larger works may be built to deal with the native 
ore. This ore has already been employed with good results in the 
manufacture of different articles. Speaking of Pretoria ore, the 
foreman of the C.S.A.R. workshops says that the ore is easily 
fluxed and good iron obtained free of sulphur and phosphorus. A 
test of local hematite was recently carried out and 633 lb. of iron 
was obtained from 1100lb. of ore used. The Transvaal mines’ 
consumption of iron and steel is estimated at 50,000 tons yearly, 
valued at £900,000; of this £600,000 consists of rails, sleepers, 
pipes and pipe fittings, rock drills and spares, The C.S.A.R. 
also purchases about 32,000 tons of rails and sleepers annually. 
There is therefore scope for the opening of works, but the 
Government Mining Engineer considers that the provision of blast 
furnaces must be a matter for private enterprise. Perhaps some 
day South Africa may take its place among the great manufac- 
turing countries of the world, but that state of affairs is a long 
way off at present, and for many years this country will have to 
depend on its gold and diamonds, and in a lesser degree on its 
agricultural productions; 
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Technical Guarantees in Engineering Contracts. 


THE increase of technical knowledge among the 
public generally, the keen competition among manu- 
facturers that has taken place of recent years, and 
the difficulties that arise when judging the merits 
of a number of different tenders, all of a somewhat 
similar nature, has led to the demand by the pur- 
chaser or his consultant of a number of under- 
takings and guarantees frequently backed by finan- 
cial clauses which were practically unknown in the 
earlier days of engineering. This question of 
guarantees is of much greater importance in con- 
tracts relating to mechanical and electrical engineer- 
ing than it is in civil engineering work. In the 
latter case the civil engineer draws up his plans 
and designs and gets out a schedule of prices, the 
work being carried out under the engineer’s direc- 
tion. In the case of any difficulty after the com- 
pletion of the work the contractor cannot in equity 
be held liable, unless it can be shown that he has 
departed fromthe instructions of the consulting engi- 
neer, or supplied work or materials of a bad quality, 
the responsibility resting mainly with the engineer. 
In the case of electrical or mechanical contracts 
the question is entirely different. The purchaser 
or his engineer usually states his requirements, and 
gives general particulars as to the arrangements 
most suitable for his business, leaving to the con- 
tractors the question of detailed design, and on the 
latter the main responsibility rests for the due 
performance of the plant. In many cases, especially 
those relating to electric power station work, the con- 
tract specifications are based on drawings and particu- 
lars supplied, sometimes at considerable cost, by com- 
peting contractors. The engineer is not so much 
concerned about the methods to be used as to the 
results obtained, and he, therefore, looks to the 
guarantees of competing firms as an indication of 
the value or quality of the plant they turn out. 
There are many classes of guarantees which have 
to be entered into in contracts for plant—the output 
of the plant, the horse-power in the case of a steam 
engine or kilowatts of a generator, the evaporative 
power of a boiler, the carrying capacity of a conveyor, 
lifting capacity of a crane, and the amount of work a 
machine tool can deal with. Or again, the efficiency, 
the steam consumption per brake or indicated horse- 
power, the efficiency of a generator, the coal con- 
sumption of a boiler per pound of steam, the steam 
per kilowatt in the case of a combined plant, the 
output of a machine tool on specified work or the 
percentage of waste in the case of mining machinery. 
Guarantees are usually made as to durability, which 
are to a certain extent covered by a period of free 
maintenance, though in some cases arrangements 
for repairs are made over a period of years as in the 
case of contracts for electric accumulators. Some 
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special technical guarantees are usually also made, 


trical plant, or the consumption of oil and other 
consumable stores in a steam engine or other 
machine. There is also the question of delivery, 
which though not strictly technical, frequently gives 
rise to much friction. All these questions of 
guarantees lead to considerable complications, even 
for an expert, when the relative values of different 
tenders have to be decided on. It does not 
by any means follow that the best guarantee 
imply the best or most economical plant, and 
the acceptance may not only lead to difficulties for 
the purchaser, but injustice to other contractors. 
This technical competition between contractors has 
led to considerable improvement in machines and 
has materially helped progress, but unless carefully 
handled tends to put a premium on exaggeration. 
There has been some hesitation in the employ- 
ment of consulting engineers, more particularly in 
electrical and other specialised branches of mining 
and industrial work during the last few years, owing 
to the action of a certain number of consulting 
engineers in confining their orders to special firms 
and refusing to give others an opportunity of quoting 
or discussing prospective business, and this results 
in the purchase of plant on an almost non-com- 
petitive basis, giving the impression to the trade 
of a tied house arrangement. As a consequence, 
many important contracts are settled by engineers, 
managers, or directors who have little detailed 
knowledge of the special branch dealt with, and are 
therefore somewhat liable to be imposed upon by 
the less scrupulous contractor. To take an example, 
a mine or factory has to be supplied with some 
special machinery, and the owner’s engineer com- 
municates with, say, half a dozen firms, and obtains 
information, catalogues, &c., and then discusses the 
question with the firm’s representatives. He then 
draws up a specification, more or less detailed, 
based largely on information received, and invites 
tenders. It is found on the receipt of these that 
one firm, manufacturing plant that does not differ 
to any great extent from the others, offers guarantees 
materially better than the average, and when doubts 
are raised by the purchaser, the contractor states 
that he has obtained these results in practice, that 
he can refer to clients who have been satisfied, and 
that he will agree to a substantial penalty for the 
non-performance of his contract. The problem 
before a rival contractor’s representative is a very 
difficult one. He may know from experience 
that the results guaranteed cannot be obtained in 
commercial practice, and that his own machine 
can give practically as good results; but he dare 
not represent that the results claimed by his 
rival cannot be obtained in daily work, for he knows 
that in the United Kingdom to run down an 
opponent is the worst possible argument. If he 
advances only results that he knows he can obtain 
day after day, he stands in great danger of losing 
the contract, especially with a non-expert engineer. 
The reply he will receive from the engineer will be 
that his machine is inferior because he cannot get 
the same results as his competitors, who have 
similar machines at work, and from whom under 
their contract he can exact a heavy penalty if the 
guarantees are not attained, with the further right 
of rejecting the mashine altogether if it is un- 
satisfactory. 
Now, it may be remarked that tests carried out at 
a contractor’s works under artificial conditions have 
often very little practical value; it is usually diffi- 
cult to arrange for the plant to be tested under 
normal working conditions until some time after 
delivery, and even then it is frequently impossible 
to carry out accurate tests. In many cases, if the 
machine is rated with too high an output, or has 
bad wearing qualities, the difficulties do not appear 
until the machine is paid for and the maintenance 
period has expired. Once a machine is at work and 
works well, the actual efficiency is frequently not 
worried about; and if tested and found to be 
deficient, in most cases of commercial work, 
the factory or mineowner cannot afford to shut 
down any part of his plant-in order to throw out 
the defaulting machine. In cases where exceptional 
guarantees have been given and the plant has failed 
to come up to expectation, there is some hesitation 
in exacting full penalties, as this would be an 
acknowledgment of a mistake by the parties respon- 
sible for the purchase. There is, then, a great temp- 
tation to a representative to promise impossible deli- 
veries where plant is wanted in a hurry, as when the 
plant does arrive customers are only too anxious to 
get it to work, and do not trouble about penalties. 
There have been at times great complaints in 
these respects with regard to the action of some 
continental firms, both in the home and foreign 
marke's. In Great Britain, owing to the cama- 
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downs or difficulties quickly become common 
property, and it is not difficult for the agent of a 
foreign firm to point to the failure of particular 
machines, while stating that such difficulty had 
never been experienced with his own plant. On 
the Continent, owing to the secrecy that exists, and 
the close financial connection between various 
factories, it is exceedingly difficult to get accurate 
information concerning the performance of machines, 
especially when a purchaser who cannot speak the 
language makes application or pays a visit to some 
works. In most parts of the Continent people take 
a pride in the products of their own country—a 
feeling only too rare over here—and therefore there 
is a tendency to minimise the shortcomings of plant 
where there is a possibility of a native firm obtaining 
orders abroad. Furthermore, the strong financial 
backing of many continental firms enables guarantee 
risks to be taken which would be somewhat difficult 
with British concerns, and the complex organisation 
of the former enables strong pressure to be brought 
to bear when difficulties arise. 

It is not too much to say that during the last 
few years some very large contracts for machinery 
have been placed abroad owing to the technical and 
commercial guarantees which leading firms in this 
country making equally good plant have not cared 
to give. It cannot be said for one moment that manu- 
facturing firms in this country are free from blame 
in questions of this kind, but of recent years the 
competition, coupled with sharp practice of several 
continental and American firms, has, it is to be 
feared, forced some British firms in self-defence to 
follow suit. The purchasers are really to blame for 
this state of affairs, and there seems to be some 
truth in the old saying that the British public likes 
to be humbugged. It should be thoroughly under- 
stood by consultants, managers, and directors, that 
guarantees which cannot be justified by any 
marked superiority in design or construction are 
usually made by those who cannot get orders 
otherwise. In these days it always pays to deal 
with trustworthy firms, even at the expense of 
extra first cost and medium guarantees. 


Water Hammer. 


THE annual “Memorandum” of the chief 
engineer—Mr. Stromeyer—of the Manchester Steam 
Users’ Association has just been published. It 
contains another memorandum, by Mr. Bateman, 
the Association’s secretary, who says that Mr. 
Stromeyer, “having constructed a glass model of a 
steam pipe arrangement, he found that he could 
reproduce on a small scale the same classes of water 
hammer which, according to Board of Trade reports, 
have been the cause of about 120 steam pipe explo- 
sions, and the present memorandum is entirely 
devoted to comparing these cases with the theory 
of water hammer which has been put forward by 
Mr. Stromeyer.” What this gentleman has to say on 
a subject which he has made peculiarly his own will 
always be read with interest. For the moment, how- 
ever, he has found nothing new to tell us, nor has he 
added anything which will strengthen his position. 
Few people will, we think, dispute the soundness 
of his theory up to a certain point. Given certain 
stated conditions, and a catastrophe is almost cer- 
tain to happen. The question about his argument 
is that water hammer takes place and pipes and 
valve-boxes are broken when, so far as can be seen, 
the essential conditions do not exist. 

Mr. Stromeyer begins by complaining of the 
difficulties which he meets with in getting at the 
truth when a pipe is burst, and he gives various 
reasons for this. Thus itis essential to know what 
a man did just before the explosion. It is obvious 
that knowledge of this kind is all important; but 
the noise of the explosion and the confusion which 
follows tend to prevent clear thinking, and so 
survivors are not in a condition to supply an 
accurate detailed statement of the progress of events 
just before the catastrophe. Was a drain valve 
open or not? How far had the stop valve been 
opened? How long before water hammering 
started? This is just the kind of information most 
wanted. Furthermore, Mr. Stromeyer has to rely 
on the Board of Trade reports for information, and 
these he criticises very sharply indeed. “ With 
regard,” he writes, “to formal investigations into 
cases of water hammer, one may safely say that 
little scientific information can be drawn from them, 
even if the newspaper reports of proceedings are con- 
sulted. Generally speaking, the legal influence pre- 
dominates so strongly on these Commissions, that 
their proceedings are in danger of being reduced 
almost to the level of ancient coroners’ inquests, 
against whose misleading findings in cases of boiler 


tested loudly and persistently.” The courts of 
inquiry, although convened to decide a technical 
question, are more concerned in weighing the con- 
flicting statements of persons who fear to be blamed. 
The drawings given by the Board of Trade surveyors 
are inadequate, and often misleading. We have 
had occasion before now to say much what Mr. 
Stromeyer has said ; but we think he takes a some- 
what erroneous view when he maintains that a 
court has to settle a technical question. It has to 
do nothing of the kind. That is largely the duty of 
the Board of Trade surveyors who carried out the 
preliminary inquiry. The subsequent duty of the 
Court is to fix the proper amount of blame on the 
responsible parties. Getting away from this, he 
proceeds to deal with the total of 121 Board of 
Trade reports on the fracture of steam pipes, «c. 
Of these he rejects 19 as doubtful, the remaining 
102 cases he describes, and he illustrates the pipe 
arrangements diagrammatically. 


Before going further it is necessary to say that, 
as we understand Mr. Stromeyer, it is essential that 
a vacuum, or something very like one, must be pro- 
duced in a steam pipe. If, then, there is any water 
in the pipe, it will be blown straight ahead like a 
bullet when a steam valve is opened. If it strikes 
an obstruction it will behave like a sledge hammer. 
If it strikes other water, then a wave of pressure 
will be transmitted through it which will suffice to 
smash up pipes and stop valves. The theory has been 
very fully dealt with in our columns not long since. 
It is surrounded with difficulties. It is excessively 
ingenious. No doubt it satisfactorily explains a 
great many cases; but it leaves a considerable per- 
centage about which, to say the least, uncertainty 
must exist. In order that hammering may take 
place it is necessary that, as we have said, a vacuum 
must be established somewhere. Not infrequently 
it is impossible to see how the steam can have been 
condensed. Let us take the case of a long hori- 
zontal pipe. This pipe contains steam and hot 
water. This water is, indeed, very nearly, if not 
quite, as hot as the steam. A drain cock is opened 
and an explosion follows. The opening of the cock 
sets the water in motion. How can this establish a 
vacuum? Why should hot water condense steam ? 
In his own words, speaking of seven cases, he 
writes :—" These cases embrace those explosions of 
steam pipes which have been caused by accumula- 
tion of water in a low-lying steam pipe, which 
water was then partly drained off, whereby a long 
surface of relatively cold water was exposed to the 
steam in the upper portion of the pipe. This water 
surface would condense large quantities of steam 
which, rushing through a restricted channel, would 
raise up waves and thereby isolate the further-away 
portion of the steam ; this steam would condense and 
leave a vacuum into which the raised wave would 
shoot with great velocity and deliver a water hammer 
blow.” Here he begs thewhole question. Whyshould 
drawing off a portion of the water expose a long 
surface of relatively cold water? There is a total 
absence of any attempt to prove that the water is 
cold. Assuming that condensed water would lie in 
strata, so to speak, the colder at the bottom, the 
hotter at the top, if left to itself, it must be kept in 
mind that the hot metal of a clothed steam pipe 
would maintain the temperature of the water by 
conducting heat to the bottom. This is, for the 
cases named, the crux of the whole question. Was 
the water relatively cold, or was it not? We have 
only Mr. Stromeyer’s assumption that it was cold. 
There are cases in which the water was beyond all 
question cold. To these we may apply Mr. 
Stromeyer’s theory without hesitation. The weak- 
ness of it is that it will not apply all round. 
In several instances Mr. Stromeyer can only 
maintain his views by rejecting evidence as 
probably untrue. We may cite case 61 as an 
example. Again, in case 69 he gives alternative 
explanations of what the conditions may have been, 


were. In case 70 the sluice valve was fractured 
apparently by a blow on the wrong side. To 
explain this somewhat awkward fact he suggests 
that the breakage was due to vibration in the steam 
pipe, or that after the explosion, when the valve 
was repaired, the box was turned end for end, and 
so misled those who investigated the circumstances. 
We could, if it was necessary, give many other 
examples of the purely speculative way in which 
Mr. Stromeyer handles his subject. One deduction 
from Mr. Stromeyer’s own experiments and from 
his examination of actual failures would appear to 
be justified. It is that, since a vacuum isthe cause 
of water hammer, the prevention or destruction of 
a@ vacuum will prevent the phenomenon. It should, 
then, only be necessary to fit snifting valves at 
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by hand—to remove all traces of danger. Mr. 
Stromeyer is unwilling to admit this, but there ig 
no clear reason why in the majority, if not all 
cases, it should not be a perfect cure if Mr. 
Stromeyer’s view of the cause is correct. 

We may, we think, venture to say without hurt- 
ing Mr. Stromeyer’s susceptibilities that while we 
admit that there is much about his theory which 
is entirely satisfactory, several things remain to be, 
not explained—because he supplies explanations— 
but put on a solid basis of fact. He will, we think, 
admit that he finds much reluctance among other 
engineers to accept his views in full about the for- 
mation of a vacuum. Glass models do not establish 
all the working conditions. Thus itis quite possible 
to have cold water in the bottom of a glass horizontal 
tube when it could not be had in an iron or brags 
tube, because glass is a bad conductor. Again, ham- 
mering takes place in pipes which, so far as can be 
seen, have absolutely no water in them when 
the stop valve is opened; and further it must not 
be forgotten that while water hammer explosions 
are very rare, the conditions which, according to 
Mr. Stromeyer, produce them prevail all round. 
The opening and closing of stop valves goes on 
every day and night by the thousand. Mr. Stro- 
meyer may be said to prove too much. If, 
indeed, he is right, a new problem is presented for 
solution, and he will have to explain not why 
water hammer explosions occur, but why they do 
not. 


Exports of Machinery. 


THE question of tariff revisions which have 
recently either been completed or are in contempla- 
tion in various countries lends a certain amount 
of interest to the development of the British export 
trade in all classes of machinery which has taken 
place in the past few years, notwithstanding the 
operation in different lands of tariffs which cannot 
be considered favourable to imports from the 
United Kingdom. It is almost difficult to realise 
the enormous progress made in the value of British 
exports of machinery since 1904, when the turnover 
in this direction, according to the Board of Trade 
returns, reached the sum of £21,065,000. Although 
this amount represents an important total, it was 
exceeded in each of the two following years, 
whilst the formidable figures of £31,743,000 were 
attained in 1907, or an advance of over ten 
millions sterling as contrasted with 1904. Even 
in the succeeding year of 1908, which stood 
under the influence of the period of economic 
depression, the value of the exports of machinery 
only declined by £725,000 as compared with the 
record year of 1907. The circumstance that the 
diminution in 1908 was not of greater extent 
may -be explained by the fact that machinery, 
in contradistinction to products manufactured on a 
bulk scale, has to be contracted for some time in 
advance in order to secure delivery when required, 
and it is therefore quite probable that the total 
exports in 1908 included a fairly large amount of 
work forming the subject of contracts concluded in 
the preceding year. The retrogression in the 
current year has, however, been accentuated in so 
far as the exports in the first eight months are con- 
cerned, and the complete year’s foreign trade 
promises to be considerably more unfavourable than 
that in 1908. Apart from the present year, which 
reflects the general effects of the economic depression 
which has prevailed throughout the civilised world, 
but which is now believed to be passing away in 
favour of improved times, it has to be admitted 
that the export values of machinery in the past 
three years demonstrate in a remarkable manner 
the great vitality and enterprise of the British 
engineering industries, the average value for the 
four years ended with 1908 having exceeded 
£28,000,000. 

The splendid progress made in the last four years 
has been accomplished despite the revision on a 
higher scale of the Customs tariffs of Germany, 
Russia, Austria-Hungary, and one or two other 
countries, as quite irrespective of any fluctuations 
or limitations in our machinery exports to these 
particular countries, the requirements of the world 
as a whole have largely increased, and British 
engineering firms have succeeded in securing a con- 
siderable share of the greater amount of trade 
opened up by the general expansion. It seems, 
however, that further tariff revisions recently 
concluded, or in prospect, threaten to place 
additional obstacles in the way of the exports of 
machinery from the United Kingdom. In the case 
of the United States tariff the duty on jute manu- 
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machines, machine tools, printing presses, and 
steam engines, has been lowered from 45 per cent. 
to 30 per cent. ad valorem; but as the British 
exports in these classes are not of important 
dimensions, the value of the concession is insignifi- 
cant, having regard to the domestic production in 
these trades in the United States. The former 
duty of 45 per cent. is being continued, with 
certain temporary exceptions, on embroidery 
machines and laco-making machines, including 
machines for manufacturing lace curtains, nets, or 
nettings. Thus all embroidery machines, and lever 
or go-through lace-making machines, machines used 
only for the weaving of linen cloth from fiax and 
flax fibre, and tar and oil-spreading machines 
employed in the construction and maintenance of 
roads, are to be admitted free of duty until January 
ist, 1911. Of course, the object of this provisional 
concession aims at the encouragement of native 
industries, particularly the textile trades, as was the 
case in Germany twenty or thirty years ago. Yet 
Germany, with the exception of British India, still 
remains our largest individual customer for textile 
machinery at the present time, although Japan 
approached that country very closely from the value 
point of view in 1908. 

The reductions made by the United States under 
the new tariff cannot be regarded as being likely to 
exercise a favourable influence upon British exports 
to that country, if we except the exemption from 
duty of the before mentioned textile machinery and 
tar and oil-spreading machines, and in these par- 
ticular cases a detrimental reaction would probably 
follow any expansion in the exports down to the 
end of 1910 unless a decided change for the better 
took place in the home demand in the United 
States. On the other hand, a large increase in the 
productive capacity in that country without a cor- 
responding augmentation in the consumption would 
in itself seriously affect the exports of textile 
manufacturers from the United Kingdom to that 
part of the American continent. The United 
States tariff having now come into operation, there 
still remain other schemes of revision to be settled, 
as, for instance, those of France, Sweden, and 
Brazil, whilst Holland is reported to have the inten- 
tion of adopting a system of protection in conse- 
quence of the unfavourable position of the finances 
of the country. The French tariff, which projects 
higher duties on machinery aad iron and steel, 
was thought likely to be abandoned owing to 
the opposition of the Government, but it is 
now declared that the scheme as_ prepared 
by the committee of the Chamber of Deputies will 
resulé in a compromise, and, if this should prove 
to be the case, higher duties will be probable, 
although not to the extent suggested by the com- 
mittee. The Swedish machinery trades, which 
have expanded their exports in the past few years, 
are also to be granted a greater measure of protec- 
tion, the projected duties being high, and likely to 
be brought forward for decision in the course of the 
next few months. The intentions of Holland will 
also soon be announced, and those of Brazil may 
likewise be ascertained at an early date, whilst the 
Turkish duties are to be raised from 11 to 15 per 
cent. in the near future. All the circumstances 
point to the great probability of other nations 
becoming of a more protectionist character than at 
present, and to an increase in the difficulties attend- 
ing the export of machinery to different countries. 
But if British machinery makers and exporters 
have been able to achieve the magnificent results 
recorded in the past four years, they should be 
able to look forward with the hope, and with the 
confidence, that if some markets become more diffi- 
cult others may become more extensive and new 
spheres of activity may be opened, so that they 
may derive a share in the future expansion of trade 
throughout the world. 








LITERATURE. 





The Construction of the Balance. By Dr. E. Brauer; trans- 
lated by H. C. Walters. Published by the Incorporated 
Society of Inspectors of Weights and Measures. 


IT seems strange that hitherto there has been no book in 
existence in this country dealing exclusively and in a 
scientific fashion with the subject of weighing machines. 
That such an important branch of mechanics should 
receive so little attention from the hands of competent 
writers was an omission which it was essential to remedy. 
Accordingly, some time ago the Incorporated Society of 
Inspectors of Weights and Measures determined on the 
translation, in default of an original work, of Dr. Brauer’s 
“ Konstruktion der Wage,” and entrusted the work to 
Mr. H. C. Walters, of Bury St. Edmunds, who, by his 
long residence in Germany, and his knowledge of the 





manufacture of scientific instruments, was well fitted 
for the task. 

Dr. Brauer’s book, which in its original form had run 
to three editions, was founded on an earlier treatise on 
the same subject by Hartmann, and during its last appear. 
ance in Germany received careful revision from Herr Fr. 
Lawaczeck. The book had thus a guarantee for accuracy 
and modern ideas on the subject which could hardly have 
been excelled by an original work, and in its present 
form it should prove of great value to many in this 
country to whom it has hitherto been inaccessible. It 
now appears with much the same general scheme of 
treatment given to the different subjects as was observed 
by its original author, and we consequently find it divided 
into four parts which, taken in order, deal with (1) the 
balance and weighing in general, (2) the geometrical and 
mechanical properties of the various weighing mechan- 
isms, (8) the most important details of balances, and 
finally (4), a description of balances as used for different 
purposes. The text is throughout fully illustrated, and 
the manner of description and the statement of the 
various mathematical theorems involved leave little to 
criticise otherwise than favourably. 

In the first part we find careful attention given to the 
theoretical side of the subject. The distinction between 
mass and weight is pointed out, and the exact purpose of 
weighing clearly stated. From theoretical considerations 
the several different classes into which balances can be 
divided are deduced, and these are shown to be divisible 
primarily into bent-lever balances, weight balances, and 
arm balances. Immersion balances—hydrometers, &c.— 
and spring balances are not included in these, although 
the first may be classified with the other three under the 
general title of gravity balances. 

It is pointed out that while there is an infinite number 
of possible mechanisms whereby the comparison of 
masses may be carried out, we are limited by certain 
practical considerations to a comparatively few designs. 
What these considerations are will be best seen from a 
statement of the claims which a good balance should 
satisfy. Of these the first is that the equilibrium should 
be stable, that is to say, that a balance loaded with a 
weight within the range for which it has been constructed 
should on being disturbed from its position of equilibrium 
return to its former position after a few oscillations. 
Secondly, it should be capable of measuring masses 
correctly to within a required fraction of the unit of weight 
employed. The exact sensibility demanded of a particular 
balance will, of course, depend on the purpose for which 
it is intended. It is pointed out that the usual mathe- 
matical measure of the sensibility of a balance, namely, 
the angle of deflection of the beam under a given load 
gives only a partial statement as to the utility of the 
balance. Finally, repeated weighings should agree. It 
is probable that repeated weighings of the same mass 
with the same balance never do agree with mathematical 
accuracy, but in a good design the discrepancies should 
be well within the limit of sensibility. 

The sources of error in weighing instruments are 
next classified, and of these friction is said to be the 
principal, the elasticity of the materials used in their 
construction and the buoyancy of the air being also of 
account in this direction. 

Coming to Part II., we find the kinematics and kinetics 
of many useful mechanisms fully detailed. Simple 
machines are first considered. Of these the bent-lever 
machines, typified in some letter balances, give equi- 
librium in positions dependent on the load, so that the 
mass is determined by observing the position which the 
moving mechanism finally takes up, and from a knowledge 
of the fixed weight embodied in the design. An interest- 
ing discussion is given, the result of which is to show that 
the sensibility of this type of balance is greatest when the 
load to be measured is such as to produce an angular 
deflection of amount equal to half the angle contained 
between the two arms of the balance. When a machine 


of this class oscillates about its position of rest the |- 


frictional forces act, of course, in a direction opposite to 
that in which the arms, Xc., are at the instant moving. 
It is therefore possible for the same weight to give two 
different readings depending on the direction in which 
the last swing took place. The other simple machines 
dealt with are of the well-known beam type as exemplified 
in chemical balances, and lastly of the steel-yard variety. 
Such simple instruments have certain drawbacks which 
limit their usefulness, and in some circumstances their 
use would give rise to errors of considerable magnitude. 
The difficulty of comparing large masses with equal arm 
balances is apparent, but if we try to avoid the necessity 
of employing a large number of verified weights as 
counterpoises by utilising balances with unequal arms, 
we find that the great length of the weight arm necessary 
when the ratio of weight to load becomes less than one- 
tenth gives rise to fresh difficulties, as, for practical 
reasons, the load arm cannot be diminished beyond a 
certain length. Hence arises the necessity for the class 
of machines known as combination balances. In such 
balances we are no longer confined to the simple vertical 
forces acting in the previous cases, but have to take 
account of the horizontal or oblique forces which are 
called into play by the stresses in the members of the 
mechanism. 

The author next considers in Part III. many questions 
of a practical nature connected with the manufacture of 
the component parts of different classes of balances, and 
in connection therewith has some interesting remarks to 
make about knife-edges. Starting with the assumption 
that the finest knife-edge is in reality circular in profile, 
he states that for knife-edge bearings preference should 
be given to a flat surface rather than a V-shaped or 
cylindrical depression. When it is necessary to confine 
the knife-edge to a particular position, the V-bearing is, 
of course, unavoidable, but it ie subject to sliding friction. 
and hence the other two forms are more perfect. In the 
case of the cylindrical bearing it is shown that it is 
possible for the knife-edge to rest elsewhere than at the 
lowest point, a circumstance which in some instruments 





would interfere with their accuracy. As regards the 
maximum admissible pressure on knife-edges, authorities 
difter somewhat, some giving 1000 kilos. per centimetre 
of length, others 4000; but such a method of expressing 
the stresses on knife-edges is at best indeterminate. 
Great divergence of opinion is likewise expressed regard- 
ing the most suitable angle for knife-edges, but as a 
general rule it may be taken that the greater the load 
the greater should be this angle. In practice angles 
varying from 60 deg. to 120 deg. are found. An ingenious 
machine for grinding and adjusting the knife-edges of 
equal armed balances which has been designed by 
Hasemann, of Berlin, is described. 

The errors caused by the non-parallelism of the knife- 
edges, and devices for compensating these, are next con- 
sidered. The introduction of a second knife-edge sus- 
pended by a stirrup at right angles to and below the first 
partially compensates for the errors caused by warped 
knife-edges, while to secure the elimination of still further 
errors a third knife-edge is sometimes found below the 
second and parallel to it. Arrestment and relieving con- 
trivances next engage the author’s attention, and the 
amount of space—40 pages—devoted to this subject indi- 
cates its importance. 

Part IV. is given up to a description of many examples 
of weighing instruments for all purposes, from the deter- 
mination of atomic weights to the weighing of locomo- 
tives, and the designs illustrated indicate the extraordinary 
degree of refinement to which the manufacture of this 
class of apparatus has been carried. It is remarked that 
the chemical balance as now made affords means for some 
of the finest measurements which it is possible for man 
to make, and that it is comparatively easy to measure a 
weight of, say, 1000 grammes correctly to the last 
thousandth of a gramme; that is to say, to one part in a 
million. To obviate the disturbances due to the opening 
of the balance case many devices have been proposed. 
Among those described is one made by Bunge, of Ham- 
burg, capable of weighing up to 500 grammes, in which 
all the weights are placed in position from outside the 
case. The weights in this example consist of small 
cylinders provided with horizontal axes at either end. 
Each of these weights is carried on a horizontal arm, of 
which there are nineteen, and can be moved forward so 
as to engage on one of two pronged forks, suspended from 
the arm which would otherwise carry the weight-pan. 
Other scientific balances are described, including examples 
wherein the scale pans are interchangeable, or which 
possess other means for eliminating errors due to any 
inequality, temporary or otherwise, in the length of the 
arms. 

Trade balances next fall to be considered, but the 
conflicting variety of these renders a summary of little 
use. We will, therefore, leave the reader interested in 
such matters to a study of the book itself. 

Although the work bears traces at times, in its 
phraseology, of being a translation, a fault which we 
hope to see remedied in future editions, most readers, 
whether they are merely desirous of extending their 
knowledge of scientific instrument making, or whether 
they are professionally interested in weighing machines, 
will have little difficulty in following the discussions given 
of the various subjects. The matter is, in parts, essen- 
tially mathematical, but the author has refrained from 
overburdening his text with symbols, and where this is 
unavoidable, has introduced the calculus sparingly. We 
can cordially recommend the book to many engineers, as 
the principles underlying the work dealt with are funda- 
mental, and of wide application in many branches of the 
engineering industry. 





SHORT NOTICES, 


Reinforced Concrete in Europe. By A.L. Colby. Published 
by the Chemical Publishing Company, Easton, Pa. London: 
Williams and Norgate.—This book is the outcome of a report 
to a small number of subscribers, to collect the information 
for which the author visited the principal countries of 
Europe during 1908. The theoretical side of reinforced 
concrete design is barely touched upon, as it was desired to 
accumulate particulars connected with the practical aspects 
of this class of work. We consequently find that the author 
deals chiefly with such subjects as the endurance and 
economics of the material, while considerable space is 
devoted to a description of the various British and con- 
tinental systems of reinforcing. The nature of the mechani- 
cal bond, the metal used, its strength and composition, are 
discussed, and opinions and recommendations thereon com- 
pared, succeeding which the cement and concrete used in the 
various countries are reported upon. The book then closes 
with several appendices, in which information connected 
with the various systems and the firms engaged thereon and 
other matter is tabulated. 

Hydro-electric Developments and Engineering. By F. 
Koester. New York: D. Van Nostrand Company. 2is. net. 
—This book treats of the considerations connected with the 
installation and development of hydro-electric power stations, 
and is illustrated with numerous diagrams and figures show- 
ing the various details associated with such works. It is 
divided into two parts, dealing with the transformation of 
water power into electrical energy and the transmission of 
high-tension electrical current respectively. In the first part 
we find chapters devoted to the description and illustration 
of numerous examples of the various details associated with 
the mechanical and civil engineering side of the work, such 
as dams, conduits, racks and gates, penstocks, and the 
turbines and their housings, while the last chapter of this 
part is devoted to a description of the electrical equipment. 
In the second part high-tension current conductors, their 
supports and insulators, and the different details found in 
the sub-stations of actual installations of this class of work 
are to be found described and fully illustrated. As an 
appendix a detailed description is added of eight American 
and European hydro-electric developments. The book 
appears to us to be very complete, and although covering a 
large ground it should at least prove of value as a source of 
reference to what has been done elsewhere in connection 
with the utilisation:of water power for generating electrical 
energy. 
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A NEW IMPULSE STEAM TURBINE. 


IN view of the growing demand for impulse turbines, 
Willans and Robinson, Limited, of Rugby, have taken up 
the manufacture of this class of plant. It is not the com- 
pany’s intention to discontinue building the Willans- Parsons 
turbine, which has met with so much success, but the object 
of this new development is merely to place the firm in a 
position to meet the present-day requirements. That 
impulse turbines are steadily gaining prominence in this 
country is well known, and, notwithstanding the fact that 
the type invented by Mr. Parsons, and now constructed by so 
many firms, will in all probability always hold its own as 
long as steam turbines exist; it is nevertheless not surpris- 
ing to find a firm securing for itself a good footing by taking 
up the manufacture of these two distinct types. A few days 
ago we visited the Rugby works, when we were afforded an 
opportunity of seeing the first Willans impulse turbine in 
operation. It is capable of developing 1100 brake horse- 
power or 750 kilowatts, and runs at a speed of 3000 revolu- 
tions per minute. Although, of course, all steam turbines 
occupy remarkably little space, as compared with the slow- 
speed engines which were almost exclusively employed for 
driving electrical machinery up till a few years ago, we could 
not help comparing this little machine with some of these 
giants of the past, and wondering how many of us some 
twenty years back would have believed that such a revolution 
in the size of prime movers could take place. 

Our illustration on page 325 shows the turbine to which we 
refer, the top half of the casing being removed for inspection 
purposes. This and the illustration of the rotor shown 
below it will, no doubt, convey to many of our readers the lines 
on which the firm is working, the turbine clearly being of the 
multiple-velocity type, and, so far as the internal construc- 
tion is concerned, resembling the well-known Curtis turbine. 
There are, however, several points about the internal design 
which differ from those of the same class of turbine manu- 
factured by other firms, and which are claimed to possess 
special advantages. Essentially these turbines consist of 
one, two or three rotating wheels, each wheel having mounted 
on it one, two or three sets of moving blades. Between these 
blades a stationary row of blades is fixed, these latter blades 
being attached to the outer casing. The object of these guide 
blades is, of course, to bring the steam back to its original 
direction ofmotion. Weunderstand that after careful considera- 
tion had been given to the various designs of impulse turbines 
hitherto produced, the company finally decided that this type 
was the best of those embracing the features of the impulse 
system. It will be gathered that the turbine illustrated has 
but two stages, and consequently but two revolving wheels, 
this design being adhered to in sets up to 1500 kilowatts, 
runuing at the above-mentioned speed. Thus it will be seen 
that in placing these impulse turbines on the market the com- 
pany’s one great aim has been simplicity. At the same time 
the question of steam consumption has naturally been kept 
well in mind, and we are informed that the economy realised 
compares favourably with that of any other type of turbine 
on the market. 

As in other turbines constructed on this principle, the 
steam after expanding and acquiring velocity in the first set of 
nozzles acts upon the rows of moving blades on the first wheel, 
each row being designed to extract a certain amount of the 
total energy from the steam. The steam then passes into 
the second set of nozzles where more kinetic energy is 
generated, and after passing through the second set of fixed 
and moving blades, all the useful energy available between 
the limits of steam pressure has been transferred to the 
wheel. 

As regards the nozzles, these naturally resemble the ordinary 
type originally invented by De Laval, although a novel 
arrangement of the nozzle plates is being used, which is 
claimed to embody an efficient design combined with a 
simple method of manufacture. The system of blading to 
be used with these turbines is stated to possess some note- 
worthy features.. The turbine which we illustrate is 
apparently not fitted with this special system, but the design 
of the blading, which was explained to us at the time of our 
visit to the Rugby works, and which is to be fitted to all 
future impulse turbines, can be gathered from the diagram- 
matic sketch shown herewith. It will be seen that at each 
end of the blade there is a lug, and these lugs point in 
opposite directions. In this way each individual blade 
provides its own portion of the shrouding and its own 
distance piece. The feet of the lugs are dovetailed, and fit 
into grooves of the same form in the casing and wheels, the 
blades being inserted one by one, and no separate shrouding 
or spacing pieces being required. In the case of the wheels 
gaps are left for the insertion of the blades. These gaps, 
after all the blades have been put in, are covered by means 
of small plates fitting flush with the sides of the wheels. 
The last blade in the casing is fixed by a simple locking 
piece. The operation of blading thus becomes a very simple 
matter requiring but very _litéle skill, and we should say that 
in the event of a turbiméor part of a turbine, requiring 
re-blading the work might be carried out by an ordinary 
fitter, whereas with some systems of blading highly skilled 
men are required. It should be understood ‘that the sketch 
is purely diagrammatic, and is merely intended to show the 
general scheme. 

The question of how long blades will last in turbines of 
this type is naturally very important, and this brings us to 
another special point. Weare told that experiments have 
been carried out for some considerable time past with a view 
to finding a material for the blades which will combine 
strength, resistance to erosion, and, finally, can be cast in 
such a way that the fixing and replacement, if necessary, of 
the blades can be carried out in the simple and cheap method 
above referred to. The material finally selected for casting 
the blades has, we are informed, proved eminently satisfac- 
tory, and long tests have shown no effect on the material 
owing to the action of the steam. Another point worthy of 
mention is that the blades undergo no machining process 
whatever, the castings being finished by means of the buff. 

Turning now to the glands, here again we come to another 
feature to which the firm attaches some importance. The 
standard Willans gland as used on the other type of turbine 
is employed throughout—that is to say, at the ends of the 
shaft, and also for packing the discs in the turbine through 
which the shaft passes. For the benefit of those who are not 
familiar with these glands, we may say that the packings 
used embody slight modifications of the well-known Parsons 
type. The flow of steam is baffled by wire-drawing it 
through a series of constrictions, the velocity generated at 

each constriction being dissipated in fluid friction before the 





steam arrives at the next. The pressure is thus gradually 
destroyed, and the steam issues from the last constriction at 
a velocity much less than that due to the total head. It is 
claimed that the modified method adopted by this company 
for making a joint round a rotating shaft, although, in the 
case of the end glands, entailing the use of a small quantity 
of steam, as is done with the Parsons turbine, is a safeguard 
against any possible trouble arising owing to the shaft coming 
in contact with these glands. This, of course, is very 
important in the case of the internal glands, namely, those 
employed for packing the discs in the turbine through which 
the shaft passes. It is, in fact, now generally appreciated 
that these internal glands in a turbine of the impulse type 
are the most frequent source of trouble in the direction of 
coming in contact with the shaft and distorting it. The 
glands used in the Willans impulse turbine are claimed to 
minimise this risk, and are guaranteed not to produce 
trouble of this kind even in the event of contact taking 
lace. 
m Following the practice adoptel by the company in the 
construction of the Willans-Parsons turbine, a throttle valve 
actuated by a simple fly-ball governor has been adopted for con- 
trolling the speed, but at the same time the number of active 
nozzles in the first stage can be regulated by hand. Thus, 
with this arrangement it is possible by cutting out nozzles 
and reducing the amount of throttling to secure a reasonable 
steam consumption at light loads. The experience gained by 
the company has, we are informed, given rise to this method 
of governing being adopted in preference to the system in 
which the governor controls the number of nozzles in opera- 


























SKETCH O* TURBINE BLADES 


tion. It is obvious that in a turbine of this type no by-pass 
valve is necessary to enable a heavy overload to be dealt with, 
since this end can be attained by increasing the number of 
active nozzles in the first stage. At the same time, however, 
in cases where it is necessary to deal with heavy intermittent 
peak loads, the company is prepared to fit a device which will 
open the nozzles automatically. 

As will be gathered from the illustration on page 325 the 
practice of opening the top half of the casing on hinges has 
been adhered to in this new type, this design being claimed 
to give the advantage of easy access to the internal 
parts of the casing. The method of lubricating the bearings 
and other working parts is also carried out on the same lines 
as in the Willans-Parsons turbine, namely, by means of a 
positive action rotary pump which is driven direct from the 
turbine. The pump, being always flooded, ensures a com- 
plete oil supply as soon as the turbine starts. A hand pump 
is also provided which delivers oil into the main supply pipes, 
so that the bearings can be flushed before the turbine is 
started. The general design of this new impulse turbine can 
be summed up in a few words by saying that so far as the 
governor gear, bearings, and accessories are concerned, it is 
identical with those of the Willans-Parsons turbine. In 
fact, the main difference in these two types is that the new 
design has one, two, or at the most three high-speed wheels, 
whereas the interior of the other machine contains the large 
number of pressure stages common to all turbines constructed 
on the Parsons principle. The great advantage of standardising 
the bearings, governor, gear, &c., lies in the fact that the in- 
dividual parts of the new impulse turbine can be made in- 
terchangeable with the stock already carried for the Willans- 
Parsons turbine. 








THE ELECTRIFICATION OF TRUNK LINES. 





WHEN considering the question of electrifying trunk lines, 
there are four systems from which a choice can be made 
—namely, the direct-current system, the single-phase 
alternating-current system, the three-phase alternating- 
current system, and a combination in which alternating 
current is used on the line and converted into direct current 
on the locomotive for use in the motors. In a paper read 
before the Michigan branch of the American Institute of 
Electrical Engineers on ‘‘The Choice of a System of 
Electrification for Trunk Lines,’’ Mr. C. L. De Muralt 
compares these four schemes, and arrives at the conclusion 
that for trunk lines the three-phase method is preferable. 
Starting with the generating stations, the author states that 
in all four systems we find that three-phase machines are 
used. Thus, there is no real difference in the type of 
generator, nor need there be any difference in the cost per 
kilowatt capacity. Whichever scheme be adopted, the same 
power will have to be available at the driving axles of the 
trains, but the losses between driving axles and power-house 
vary with different systems. The single-phase systems have, 
he points out, the greatest losses, and therefore require the 
largest power-house capacity for the same service. The 
three-phase scheme is, he considers, the most efficient, and 
therefore requires the least power-house capacity. The 
relative amount of plant for each scheme is roughly estimated 
as follows :—For each 100 kilowatts in power-house capacity 
which the direct-current system requires, the single-phase 
scheme necessitates about 180 kilowatts and the three-phase 
about 70'kilowatts. 

Turning to the line equipment, the author first deals with 
the use of the transmission line directly as a contact line 
where distances are not too great and traffic is not too heavy. 
With 10,000 volts distances of forty miles and even greater 
may thus be covered.. The more locomotives on the road 
at the same time, the shorter would this distance become. 
owing to the increased pressure drop in the line. But even 
with light traffic the author sees no advantage in feeding the 
contact line direct from the power-house, as it necessarily 
multiplies the number of power-houses. On a 150-mile 
line there would be at least two or three comparatively 
small power-houses, and the effect of these on the working 
expenses would, he argues, be unfavourable. Everything 
considered, Mr. De Muralt believes that the use of an inde- 








pendent transmission line with transformer sub-stations, and 





an independent contact line, is by far the best arrangement, 

With the transmission line, it is stated, we find essentially 
the same practice in all four systems. Preferably all use 
three-phase alternating current, although for single-phase 
schemes two phases are used separately. In the sub-stations 
static transformers are used with the single-phase and three- 
phase schemes, whilst rotary machinery is necessary when 
direct current is used on the locomotive motors. Whether or 
not an overhead contact line can be used depends on the ling 
pressure. 

As regards the rolling stock, the following are the author's 
main conclusions. The single-phase motor is admittedly a 
makeshift. Being a makeshift, it naturally possesses a good 
many faults. If the single-phase and direct-current motor 
have the same current input for a certain speed, any increase 
in current due to a greater power output will produce con- 
siderably more drop in speed in the single-phase motor than 
in one of the direct current type. The single-phase motor 
has also much larger copper bosses; hence, with a good 
starting torque, a large amount of heat ie produced. The 
three-phase motor runs at practically constant speed from no 
load to full load, and the rate of acceleration is practically 
constant. The three-phase motor is able to accelerate much 
faster than machines of either the direct-current or single- 
phase types. The heat due to the losses in a three- 
phase motor will reach the outside surface of the case 
more readily. It is not difficult to obtain 90 per cent. effici- 
ency in three-phase motors, while the efficiency of direct- 
current type is somewhere between 75 and 85 per cent., and 
that of single-phase motors is hardly better than 60 to 70 
per cent. For the foregoing reasons, if the motors are of the 
same size the three-phase machine will run much cooler than 
the direct-current motor, and the latter much cooler than 
the single-phase machine. The differ: ice in motor weight 
introduces differences in locomotive weights. Actual loco- 
motives plainly show this. The New Haven single-phase 
locomotives weigh 102.5 tons, and produce 1000 horse-power 
at the usual one hour rating. The New York Central direct- 
current locomotives weigh about 95 tons, and produce 2200 
horse-power on the one hour rating. The Simplon three- 
phase locomotives weigh about 70 tons, and produce 2700 
horse-power on the one hour rating. These figures corre- 
spond to about 200 1lb., 90]b., and 50 1b. per horse-power . 
respectively. It is the weight question that principally acts 
against the use of the fourth kind of system above referred 
to, but whether these converter locomotives weigh much more 
than single-phase locomotives remains an open question. 

After thus considering the three parts of electric trunk line 
equipment, the power-house, the line equipment, and the 
rolling stock, the author then puts the three parts together 
in order to determine the comparative advantages and dis- 
advantages of the various systems taken as a whole. First 
he establishes the overall efficiency for each system from 
power-house to the driving axles. Starting from the 
power-house, he states that we find that the amounts of 
power required for hauling any given trailing load are 
different on account of the differences in locomotive weights. 
Combining this with the efficiency of the transmission sub- 
station and overhead conductor or rail and motor losses, he 
obtains the same approximate relations for power-house out- 
puts as previously, namely, 70, 100, and 180. The energy 
consumed during the year is approximately in the same 
ratio. The general conclusions are that, wherever tr:ffic is 
dense and rolling stock plays a prominent part as compared 
with line equipment, without question the single-phase 
system will be most expensive. Whether the direct current 
or the three-phase system is more suitable in such a case is 
somewhat doubtful, but the odds are in favour of the three- 
phase system. When a line is very long and the traffic light 
rolling stock is less important compared with line equipment, 
and in this case it is possible that the direct-current system 
will be out of the question due to the great cost of converter 
sub-stations. Whether the three-phase or the single-phase 
system should be used in such a case must be carefully 
investigated. The single-phase line equipment may be 
cheaper, but the difference is small. In most cases the 
three-phase system will be preferable. It requires a very 
long line combined with very light traffic to show an 
advantage for the single-phase system. Asa matter of fact, 
if the traffic dwindles to five or six trains a day, which is 
about the point where the single-phase system may show to 
advantage over the three-phase system, then it is generally 
found that steam trains are preferable. It will thus be seen, 
the author states, that for real trunk line service the three- 
phase alternating-current system will be found best in almost 
all cases. The paper then goes on to show that all the dis- 
advantages claimed against the three-phase system are 
negligible except the two overhead wires. These, it is 
admitted, remain a disadvantage from the designer’s staad- 
point, but for the operating engineer the three - phase 
system possesses no disadvantages. One matter that the 
author calls attention to which is worthy of mention is that 
it is frequently claimed that the three-phase locomotive 
possesses only one efficient speed, but he maintains that those 
who make this claim do not seem to realise that the direct- 
current locomotive acts in exactly the same manner in this 


respect. 








Tue INSTITUTE OF METALS.—The autumn meeting of the Insti- 
tute of Metals will be held in Manchester on Thursday and Friday, 
14th and 15th October, 1909, commencing each day at 10 a.m. 
On the Thursday a general meeting of members will be held in 
the hall of the Municipal School of Technology, Sackville-street, 
at 10 a.m., when, after a reception by the Lord Mayor, a selection 
of papers will be read and discussed. In the afternoon the 
University of Manchester and the Municipal School of Technology 
will be visited. On the Friday the reading and discussion of 
papers will be resumed at 10 a.m., and in the afternoon members 
will disperse to the various works which they may choose to visit, 
the meeting formally ending with departure from the works. The 
following is a list of the papers that are expected to be submitted : 
—(1) Messrs. J. H. Andrew and C, A. Edwards on ‘‘The Consti- 
tution and Properties of the Ternary Alloys a oh, 
Tin”; (2) Messrs, C. O. Bannister and H. J. Tabor on ‘The 
Surface Appearance of Solders”; (3) Mr. H. W. Greenwood on 
‘The Technical Assay of Zinc” ; (4) Mr. J. S. Glen Primrose on 
‘* Notes on the Production of Pure Spelter” ; (5) Mr. E L. Rhead 
on ‘‘Some Causes of the Corrosion of Copper and Brass” ; (6) Pro- 
fessor C. A. Smith on ‘‘The Elastic Breakdown of Non-Ferrous 
Metals” ; and (7) Professor T. Turner and Mr. M. T. Murray on 
“The Copper-Zine Alloys: A Study of Volume Chances during 
Solidification.” The following is alist of works to which mem- 
bers have been invited :—Baxendale and Co., lead mills, Trafford 
Park; The British Westinghouse Electric Company, Trafford 
Park ; Richard Johnson and Nephew, Limited, Salford; Smith 
Bros.,! goldbeaters, Bridge-street; and Isaac Storey and Co., 





Limited, Cornbrook. 
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1100 BRAKE HORSE-POWER IMPULSE STEAM TURBINE 


WILLANS AND ROBINSON, LIMITED, RUGBY, ENGINEERS 


( For description see page 324) 
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THE TURBINE ON THE TEST BED CONNECTED TO THE BRAKE 
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THE WHEELS OF THE TURBINE 
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GRAIN-CONVEYING PLANT AT AVONMOUTH 


THE NEW CONVEYOR COMPANY, LIMITED, SMETHWICK, ENGINEERS 












































Fig. 3—-A TENSION END Fig. 4—TOP GRANARY FLOOR 















has its own 30 brake horse-power motor, tension gear, and 





GRAIN-CONVEYING MACHINERY AT AVON- 
MOUTH DOCK. 


A LARGE installation of grain handling plant has recently 
been completed at the Royal Edward Dock, Avonmouth, 
Bristol. by the New Conveyor Company, Limited, of Smeth- | 
wick, Birmingham. Grain is imported in very large quantities | 
at Bristol, and the port has always been famous for the rapid | 
discharge of this as well as of other imports. With its | 
recently acquired additional storage capacity, combined with | 
the very latest machinery, this western port claims to be 
easily the first in discharging, storing, and distributing grain. | 

The fine building in ferro-concrete has already been 
fully described—THE ENGINEER, July 10th, 1908— 
and we need only remark with reference to it that 
the silos, grain floors, weigh-house, and sacking-cff floor, 
with shoots and other facilities for distribution and trimming, 
were all designed and arranged in conjunction with the 
general scheme for the machinery. The machinery, 
of which we propose to give a general description in what 
follows, is possibly the most complete of its kind in this 
country, and is designed to carry grain at the rate of 400 tons 
per hour continuously from the wharf side to the granary, | 
where it is automatically sorted, weighed, checked, and 
deposited in the various silos or upon the floors. This result 
is attained without in any way obstructing the traffic at the 
wharf or on the neighbouring roads and railway sidings, by 
the adoption of a subway or tunnel built in ferro-concrete 
at the back of the dock wall. The tunnel is arranged longi- 
tudinally in three sections, the first two of which are con- 
tinuous behind and parallel to the dock wall, while the third | 
section is at 90 deg. with the second section and extends from | 
the water side to the granary basement. 

The conveyors are cf the endless-band type, arranged in | 
parallel lines in the tunnel. The bands, which are made of 
cotton and india-rubber, are 22in. wide, and are capable of | 
sustaining a tensile stress of 8001b. per inch of width. The 
bands are carried throughout on steel rollers about 6ft. apart, 
and automatic tension gears are provided. The speed of | 
the motors is 600 revolutions per minute, and the band speed | 
650ft. per minute, which speed represents 100 tons of grain 
carried per band per hour. The grain is, in the first instance, 
elevated and discharged from the ship into portable hoppers 
on the wharf. These hoppers fit over cast iron shoots built | 
into the wharf and communicating with the subway. Valves | 
are provided in the hoppers, and on the lower ends of the | 











































discharged into the shoots.and upon the conveyor bands. 





portable distributing shoots, which receive the grain from the 


wharf shoots and spread it evenly upon the band. The wharf 
shoots are spaced about 52ft. apart along the dock side, 
enabling the bands to receive grain practically at any part 


receiving shoots. These four conveyors are 750ft. long 
between terminals, and are broken at about 200ft. from the 
forward end for convenience in driving, each motor being 


| of their length. 


wharf shoots for the proper regulation of the grain as it is | special water-tight ¢ ver when not in use. 
| veyors in the first section of the tunnel are continuous | disposed at the dock side of the tunnel, and can be fed 

The first section of the tunnel contains two convevor bands | throughout the section, forming, with the addition of two 
570ft. long between terminals, and each band is fitted with ! other bands, four complete and independent conveyors ; each 


The wharf shoots are covered by a/ arranged to drive approximately an equal length of band. 











Fig. 5—-PART OF THE CONVEYOR DRIVING GEAR 


The two con- | The two conveyors in the first section of the tunnel are 


directly from the wharf shoots. In the second section the 
third and fourth conveyors are fed indirectly from the wharf 
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MORTISING MACHINE 


RANSOME AND CO., LIMITED, NEWARK-ON-TRENT, ENGINEERS 

















shoots by means of short ‘‘ cross-conveyors’’ mounted on 
travelling carriages above the main bands, 
traverse the whole length of the second s: ction of the tunnel, 





These carriages | 





LIZUILLS 


shown in the illustrations—Fig. 2. The inner end of this 
conveyor extends below the sacking-off platform. The sacks 


| of loose grain are passed through openings in the platform on 


the cross band receiving grain from any one of the wharf | 
shoots and discharging upon either of the second pair of main | 
| with two-speed gear, the band speed for loose grain being 


bands by way of a two-way distributor. 

The cross-travelling bands are each driven by a 15 brake 
horse-power enclosed motor mounted on the carriage, plug 
boxes and leads being arranged at suitable intervals. The 
four conveyor bands are continued through the second tunnel 
section to the junction with the third section, where the 


tunnel makes a square turn and runs from the dock wall to | 


the basement of the granary. The conveyors in the third 
section are about 320ft. between terminals, and to equalise the 
drive some 200ft. length of bands in the second section are 
driven at the angle by means of cut bevel gearing and roller 
chain drives. Thus each length of band per motor is approxi- 


to the band, and are delivered at the dock side through 
special shoots into various craft. This conveyor is fitted 


650ft. per minute. The band is in two sections of unequal 
length. The inner section of 450ft. is driven by a 30 brake 
horse-power motor of the type mentioned in connection with 
the tunnel conveyors, and the outer length of about 220ft. by 


| a15 brake horse-power motor placed in a house below the 


gallery. A special ‘‘throw off’’ for loaded sacks is provided 
at the junction of the two sections, the bands not being in 
the same line. 

The whole of the twenty-four motors needed for the running 


| of this plant were supplied by the General Electric Company, 


Limited, of Witton, Birmingham ; the starting gears by the 


mately equal, and similar 30 brake horse-power motors are | Electric Construction Company, Limited, of Wolverhamp- 


adopted for each conveyor. 


The conveyors in the third | ton ; the cut gearing by David Brown and Sons, Limited, 


section are provided with travelling ‘‘ throw-offs’’ for use | Huddersfield; and the conveyor bands by the India-rubber, 
near the extreme end where the tunnel opens out into a | Gutta-percha, and Telegraph Works Company, Limited, of 


spacious chamber near the granary basement. 
interchanging that may be necessary is carried out between 
any one of the four weighing machines. These machines are 
fitted with large hoppers above and below for the receipt of 
the grain, and weigh 2000 lb. per turn of the scale. The 
grain is discharged into the boots of the four main elevators, 
each capable of lifting 100 tons per hour to the top of the 
floor of the granary. 


| 


The main elevators deliver the grain to the four bands | 


traversing the whole length of the granary over the heads of 
the silo bins and grain floors, and by means of travelling 
‘‘ throw-offs’’ provided on each of the bands the grain is 
discharged into any one of the seventy-eight silos or upon 
any of the grain floors. The four weighing elevators and 
four main elevators are driven each by a 30 brake horse- 
power motor of the enclosed type through a roller-chain drive 
and cut gearing, each motor at the same time driving a 
length of conveyor band by similar chain drives. The grain 
floors are fitted with 12in. diameter steel shoots, continuous 
through all the floors down to the sacking off platform, valves 
peng fitted for receiving and discharging the grain at any 
oor, 

An interesting feature in connection with this machinery 
is the arrangement of ‘‘re-elevating’’ bands in two small 
subways constructed under the granary. By means of these 
conveyors grain can be taken’ from any silo or grain floor, re- 
weighed and re-elevated to another silo and placed upon any 
other floor as may be desired, or heated grain can be 
circulated from silo to floor or vice versd, and small parcels 
of grain can be removed from the silo to a floor to make room 
for incoming grain. Each of these bands is driven by a 
15 brake horse-power enclosed type motor, through cut 
gearing and chain drive as before mentioned. 

For the despatch of grain to coasting steamers or other 
small craft a special conveyor for carrying loaded sacks or 
loose grain has been erected in an overhead gallery which is 
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We are enabled to reproduce herewith a series of photo- 
graphs of different parts of this installation. Fig. 1 
shows the granary itself; Fig. 2 the gallery for conveying 
sacks from the granary to the dock; Fig. 3 a tension end of 
a conveyor; Fig. 4 the top granary floor; and Fig. 5 part of 
the driving gear of the grain conveyors. 








HOLLOW CHISEL MORTISING MACHINE. 


A MACHINE has been recently specially designed by A. 
Ransome and Co., Limited, of Newark.on-Trent, for mortis- 
ing, boring, and recessing heavy timber for railway carriage 
and wagon works. It is designed to operate chisels up to 
2in. square, and to make mortises of any length, as well as 
to bore holes up to 3in, in diameter through timber of any 
size up to 12in. square. An illustration of this machine is 
given herewith. As will be seen, the main standard is of box 
section. The mortising chisel is mounted on a carriage which 
slides vertically in the top half of the main standard. The 
slide is fitted with ball bearings, the balls being held in place 
by gun-metal cages. The mortising is effected by means of 
a reciprocating hollow square chisel having an auger revolving 
in its centre. The chisel squares the holes made by the 
auger. The auger as it revolves removes the chips made by 
itself and the chisel from the hole. The chisel has an auto- 
matic reciprocating motion imparted by means of a strong 
square-threaded screw actuated by mitre gearing, and fitted 
with one fast and two loose pulleys with belt shifting gear 
for working in both directions with a quick return motion. 

Mortises of any desired length can be made by continually 
cutting one hole after another on the same line. The boring 
spindle runs in two adjustable gun-metal bearings, and is 
driven by means of a pulley carried in a sleeve between these 








bearings, and driven over guide pulleys from a countershaft 
fixed to the main standard of the machine, which is fitted 
with fast and loose pulleys, so that the mortising apparatus 
can be stopped when not required. 

The machine is provided with two independent boring 
spindles, each having a vertical range of 16in., and is capable 
of boring holes up to 3in. in diameter. Each boring apparatus 
consists of a headstock into which the spindle bearings are 
fitted. The under side of the headstocks have V grooves 
planed in them, and slide on a series of steel balls fitted into 
a gun-metal cage so that they cannot be lost. Each boring 
spindle is provided with a cast iron sleeve and pulley. The 
sleeve runs in two pairs of hard gun-metal bearings, adjust- 
able for taking up wear, and the two spindles are rotated by 
means of one belt driven from a double flange pulley on a 
countershaft placed at the back of the machine. The belt 
passes alternatively round a boring spindle and a guide pulley, 
and is so arranged that as one headstock is brought forward 
the belt is shortened on the one side of it and lengthened to 
a corresponding degree on the other side, and thus the belt 
always remains at the same tension. An apparatus is pro- 
vided with an adjustable guide pulley for taking up stretch 
in the belt. Each boring spindle is brought separately into 
action by means of a pulling rod placed in front of the 
machine, and is counterbalanced, so that when the handle is 
released the auger rises clear of the work. 

The mortising headstock and the two bosing spindles are 
provided with adjustments transversely across the work inde- 
pendently of each other by means of hand levers, which 
enable the tool to be instantly brought into any desired 
position for the work. These levers are fitted with a locking 
handle actuating a double pawl, which on being xeleased at 
once locks the slide. The table for supporting the material 
consists of a steel travelling bed, with the feed being brought 
about by means of a rack-and-pinion motion actuated by a 
large hand wheel in front of the machine. The table runs 
on friction rollers, and is fitted with a fence and quick-acting 
cramps for holding the material firmly in position. The 
machine is provided with two steel countershafts, one for 
driving the mortising apparatus and the other for driving the 
boring spindles. 








A NEW CENTRAL AMERICAN STEAMSHIP 
SERVICE. 


IN the course of the article relative to the ‘‘ Tehuantepec 
Railway and Terminal Ports,’’ published in THE ENGINEER 
of September 10th, mention was made of the intention of 
the Salvador Railway Company to start a new weekly steam- 
ship service between Acajutla, the terminus of the Salvador 
railway system, and Salina Cruz. To supplement the infor- 
mation we have already published, it may be stated that 
Acajutla is 420 miles from Salina Cruz and 1000 miles from 
Panama. A passenger from Salvador arriving at Panama, 
and desiring to go to Europe or the United States, finds that 
only one way is open to him, namely, to take the train to 
Colon and then go by ship. On the other hand, a passenger 
arriving in Salina Cruz finds that there is a railway connect- 
ing with the general system of Mexico and the United 
States, as well as Canada, with a daily service of express 
trains. This is, of course, in addition to the Tehuaatepec 
Railway, which goes straight across to the Atlantic side, and 
has two trains operating between Salina Cruz and Puerto 
Mexico every day. The service at present on the Pacific has 
been maintained by the Pacific Mail Steamship Company, an 
American undertaking, and also by the Kosmos Company, 
running under the German flag. The Pacific Mail runs a ser- 
vice from San Francisco to Panama, calling at all the Central 
American ports. The Kosmos steamers come out from Europe 
through the Magellan Straits, and also call not only at the 
Central American ports, but at the ports of the western coast 
of South America as well. Between Acajutla and Salina 
Cruz the Guatemala ports are San Jose, Champerico, and 
Ocos, and there is also a Mexican port of Tonala. Calling at 
all these places, and frequently remaining at the more 
important two or even three days, the sea journey between 
Acajutla and Salina Cruz often occupies over a week, and 
occasionally a fortnight, although the distance is only 420 
miles. The Salvador Railway Company intends to remedy this 
by the establishment of a weekly steamship service between 
Acajutla and Salina Cruz, which will cover the distance in 
about thirty-six hours. The saving of time will, however, 
not be the only benefit resulting from the new enterprise, as 
the existirg facilities are also irregular. Boats do not arrive 
at Acajutla when they are expected, neither do they leave 
when they are expected to leave; and it has frequently been 
the case that passengers arriving at Acajutia with the view to 
going forward by a steamer have, after waiting all day at 
the port, been told that the steamer would not come in until 
the next day; and then, having once arrived, she remains 
two or three days, more especially during the coffee season. 
Such irregularity, coupled with a slow schedule, has not 
encouraged the Salvadoreans to travel; but yet, despise all 
these disadvantages, there has been a steady increase in the 
passenger traffic outwards and inwards from and to the 
Republic, vid Acajutla. The new service will be started 
about the middle of December, and the steamer was 
launched on Thursday of last week from the Neptune Ship- 
yard of Swan, Hunter and Wigham Richardson, Limited, of 
Walker-on-Tyne. She has an overall length of 225ft., with a 
beam of 33ft. 6in., and is being built under special survey to 
Class 100 Al Lloyd’s. The Salvador is fitted by Swan, 
Hunter and Wigham Richardson, Limited, with triple- 
expansion engines capable of giving a speed of 11 knots on 
service, when loaded with a cargo of coffee. Accommodation 
for twenty first-class passengers is arranged in deck-houses 
amidships, with upper deck-house for captain, and chart-room 
and officers and engineers in side-houses. The Salvador has 
teak decks, and her general outfit is of a high order, being 
eminently suitable for the service for which she is intended. 
The vessel is expected to leave the Tyne for its destination 
on October 12th. She will sail under the British flag, and 
be officered by British subjects. 








Tue Feuille Fédérale Suisse of 8th September pub- 
lishes a decree granting to the Compagnie du Chemin de Fer Lac 
de Constance-Toggenbourg a concession for the construction and 
working of a line from Ebnat to Nasslau. The line must be com- 
pleted within two years from the date of the commencement of the 
work, 





328 


THE ENGINEER 





Sept. 24, 1909 











BOILER CORROSION AS AN ELECTRO- 
CHEMICAL ACTION.* 
[By Prof. C. F. BURGESS, University of Wisconsin. 

Tron and steel under most influences to which it is exposed 
undergo deterioration in various ways. The most prominent type 
of deterioration is that designated as corrosion. 

In analysing the causes of and remedies for corrosion, we are 
drawn to the conclusion that the term corrosion is not the name of 
one disease, but it is a generic term, covering a large number of 
diseases with which iron may be afflicted. 

The particular uses to which iron is put has a marked influence 
on the kind of corrosion which it will develop. Thus we have 
certain diseases contracted by iron pipes through association with 
electric railway lines, which diseases are different both as to cause 
and effect from those encountered in steel smoke stacks. We 

















Fig. 1i—Pitting of a Boiler Tube 


have one kind of corrosion of galvanised fence wire which is 
different from that produced by iron exposed to sea water. 

Dr. Cushman, of the Department of Agriculture, has asserted 
that all kinds of corrosion of iron, whether it be on pipes buried in 
the city of New York or on the plains of North Dakota, of fence 
wire or on battleships, is due to one and the same cause— 
electrolytic action, or galvanic action, as it is more commonly 
termed. 

This is, perhaps, a radical assertion, but.it is one to which we 
can bring much experimental data and information in support of 
its accuracy. It is this fact that furnishes the justification for 
presenting this paper on iron corrosion to the Electrical Section of 
the Western Society of Engineers. 

Your attention is being called particularly to corrosion in steam 
boilers, and to the possibility of its being due to electrolytic 
action. If this be true, then the prevention of boiler corrosion 
becomes a problem worthy of study by electrically trained men. 

It isnot a modern ,idea that corrosion in steam boilers may be 

















Fig. 2—Grooving of a Boiler Tube 


attributable to electrolytic action, since’ based upon this 
supposition, we have the frequently suggested, though less 
commonly practised, use of zinc to prevent such corrosion. 

The influence of inequalities of temperature and of galvanic 
action resulting from this and other causes, have been classified 
among those which are considered to be of minor importance, but 
it is upon these factors that special emphasis is to be laid here, 
due to the belief of the writer, founded upon experimental 
observation, that if electrolytic action were entirely absent, or 
could be exactly neutralised, there would be practically no internal 
boiler corrosion to be encountered. 

To produce electrolytic action, we must have an electrochemical 
system, consisting of two different metallically conducting 
electrodes at differences of electrical potential, and making 
contact with an electrolyte. The system becomes active when 
the two electrodes are connected together, furnishing a metallic 
path as well as an electrolytic path for the flow of current. Itisa 
fundamental law of electrolysis that the anode is subjected to an 
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Fig. 2—Apparatus for Studying Boiler Corrosion 


oxidising action and the cathode to a reducing action. The 
oxidation at the anode must be considered in its general sense— 
that is, the union of the metal with oxygen or some other electo- 
negative element or radical. The result of this oxidation may be 
the formation either of a soluble or an insoluble material, and, 
without taking up a detailed consideration of the factors which 
influence this solubility or insolubility of the resultant product, it 
may suffice to state that iron as an anode in waters commonly 
employed for boiler purposes, and with the low current densities 
which are encountered, the iron wil] form, in the main, soluble 
products, such as iron chloride, sulphate, nitrate, and the like. 

In the locomotive boiler which will be taken as our typical case 
for examination we have one continuous metallic structure enclos- 
ing a body of water which constitutes an electrolytic conductor. 
To find in such a boiler an electro-chemical system, we must find 





* Presented before the Electrical Section of the Western Society of 
Engineers, Chicago, January 15th, 1909, and reprinted by permission from 
the Journal ot the Western Society of Engineers, 


there are such various combinations will be pointed out. 


conductor sets up at such point of contact a potential difference, 
the amount depending upon the nature of the two conductors, 
Thus we have zinc setting up a higher potential against the 
solution than will iron against that same solution, and were these 
two metals to be brought into metallic contact, electrolytic action 
will result, the current being proportional to this difference of 
potential and inversely as the resistance, providing, of course, there 
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“The Engineer- 
Test 12—Variation in Current with Changes in Time, Temperature, and Steam Pressure 


of materials according to the potentials which they will set up, 
the electro-positive ones becoming the anode as against any 
substance lower in the series. With a piece of zinc in contact with 
iron and a common electrolyte in contact with both, the zinc 
becomes the anode and subject to corrosion, and the more 
electro-negative iron becomes the cathode, and is thereby protected 
from corrosion. On the other hand, with a particle of carbon or 
cinder or other material electro-negative to iron, the iron becomes 
the corroding anode material, and it is upon this basis that the 
common explanation is given for the production of certain pitting 
attributable to the presence of a small particle of cinder or black 
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Test 13—Effect of Acid in the Electrolyte 


oxide scale or similar material which makes the iron immediately 
around it the anode. 

It is not an uncommon boiler practice to insert a copper ferrule 
between the tube and the tube sheet to ensure a tight joint. This 
constitutes a voltaic couple, the portion of the copper in contact 
with the boiler constituting a cathode and the surface of the iron 
in its neighbourhood the anode. 

(To have other electrolytic couples it is not necessary to assume 
the presence of such other electro-negative metal or to the 
influence of embedded cinders or carbon, or to the segregation of 
impurities in the iron. Iron itself may set up such couples, 
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Test 14—Test with Distilled Water 


depending upon its previous physical treatment, pressure of 
strains, and inequality of temperature. 

Upon a suggestion from Mr. Walter Alexander, of the Motive 
Power Department of the Milwaukee shops, C. M. and St. P. Ry. 
Co., some investigations were begun about two years ago in the 
chemical engineering laboratories of the University of Wisconsin, 
to study some of the peculiar types of corrosion which are 
encountered in the practical operation of locomotive boilers. 

The peculiar types of corrosion to which attention was 
particularly called were pitting of tubes, most frequently found on 





differently charged electrodes which are in metallic contact. That | found most generally just within the tube sheet at the front end of 


Any metallic conductor making contact with an electrolytic | 


is no polarisation to act contrary to the primary electro-motive | 


‘orce. 
In the electro-chemical series of elements we have a classification | 









| the boiler. 
After a large amount of preliminary work, which need not be 
| described here, marked evidence was found tending to support 
| the supposition that electro-motive forces are developed within 
| bvilers, due to the inequalities of temperature between tubes and 
| shells, and also that such electro-motive forces were of suflicient 
| magnitude to cause the passage of enough electric current to 
produce appreciable corrosion within a short time. 
| @ It was found that the electro-motive forces varied with the kind 
of feed water employed, and with varying conditions within the 
| boiler ; and, naturally, the variations in the electric currents 
which were established varied in greater degree, due to the vary. 
ing electrical conductivity in dif. 
ferent kinds of feed water, 

It appeared desirable to con- 
duct these electrical measure. 
ments upon a locomotive’ boiler 
under actual conditions 6f ser. 
vice, but such tests have had to 
be postponed until laboratory 
investigations had been made, 
and it is hoped that the larger 
scale investigations will be con- 
ducted during the coming fear. 

The latest type of laboratory 
6 5 nom upon which most of the 
observations have been made is 
illustrated in Fig. 3. This consists 
of an iron pipe A, 7in. in diameter 
and 17in. long, closed by iron 
caps screwed on the ends. B 
and B! are stuffing-boxes, placed 
below the centre of the caps, 
through which the pipe P passes, 
The purpose of this stuffing-box 
is to insulate the pipe from the 
steel cylinder, at the same time 
allowing this joint to stand a high 
steam pressure. Asbestos pack- 
ing was found to serve this pur- 
pose admirably. The cylinder 
was fitted with a steam gauge and 
steam cock for the release of pre- 
ssure, and another opening for 
the introduction and drawing off 
of water and sediment. Heat . 
was applied to the apparatus by 
means of a blast flame inside of the smaller tube. 

Electrical connections LL were made between the inside- and 
outside tubes through the electrical measuring instruments, con- 
sisting of a mil-ammeter and a mil-voltmeter. A large number of 
tests were made by means of this apparatus, employing various 
kinds of boiler water, and operating under a variety of conditions 
as regards pressure, rapidity of heating, cleaning out of the ap- 
paratus, &c. 

In each of the test runs which will te described here, the inner 
tube and the interior of the larger tube were thoroughly cleaned 
prior to each run or series of runs on a given feed water. There 
was introduced each time 6000 c.c. of water, always leaving a 
given gas space of a volume of equivalent about 2000 c.c. 

The experimental work, and the compilation of results, was done 
by Mr. J. H. Thickens. 

The various test runs which are referred to here are designated 
by Nos, 12, 13, 14, 15, 16, 17, 18, 19, 24 and 25. The results of 
the tests are given without attempting to explain all of the 
features or peculiarities noted in connection with the data 
obtained. This lack of explanation we shall have to attribute to 
inability rather than to neglect, and it is hoped that further 
investigation which is to becarried on, and thatsuggestions which may 
be offered by others interested in this work, may make it possible 
to bring about a clearer understanding of the various phenomena 
which are involved. 

As to test No. 12, curves are given which show the variation of 
current between the inner and outer tube with variations in time 
temperature and steam pressure within the experimental boiler. 
Distilled water was employed containing 3 grammes of amidol as a 
reducing agent, to the 6000 c.c. of solution. The distilled water 


| employed in these and other experiments was produced under 


conditions such that it became aerated, and the presence of air is 
undoubtedly an important factor. Upon introducing the water 
it was noted that there was a momentary flow of current of 
0-075 amperes, which, during the first few minutes decreased 
rapidly and then more slowly, falling to 0-0085 ampéres at the end 
of 260 minutes. The initial electro-motive force which caused this 
flow of current may perhaps be attributed to differences in the 
composition or previous treatment of the iron, constituting the 
inner and outer tube respectively, and the decrease of the current 
which is here noted may be due to polarisation effect, both at the 
anode and at the cathode. 

In all of the curves, it is to be noted that the current and 
electro-motive force when plotted above the base line, indicate 
that the inner tube is the anode, while, when they fall below, 
indicate that the outer tube is the anode. 

At the end of 260 minutes, heat was applied to the inner tube, 
and the current rapidly increased to a maximum of 0.067 amperes, 
which maximum point was reached somewhat before the maximum 
steam pressure of 100 lb. per square inch had been attained. 
After this the current fell off, rapidly at first and then more 
slowly, until after 440 minutes the source of heat was removed, 
when the current rose for an instant and then fell off more 
rapidly. 

It does not appear from these curves that the amount of current 
is a function of the temperature alone or of the differences of tem- 
perature, but it appears that it is also dependent upon the amount 
of some constituent in the electrolyte itself. 

In test No. 13 6 grammes of pyrogallic acid were added to the 
distilled water, and values of both the current and the open- 
circuit electro-motive force were obtained during the progress of 
the test. In this case, after the heat was applied, the current and 
electro-motive force attained maximum values considerably before 
the maximum steam pressure was reached, and the values then 
decreased rapidly until they became almost negligible. 

Test No. 14 was similar to test No. 13, with the exception that 
distilled water alone was employed, and in this we have values of 
electro-motive force similar to those in the previous experiment, 
but the corresponding amounts of current were materially less, due 
probably to the decreased conductivity of the solution. In this 
experiment the steam pressure was not kept ata constant value, but 
was allowed to vary through a wide range to determine what 
influence, if any, the steam pressure might have on the current and 


| electro-motive force values, The conclusionseems to be that there is 


little, if any, such influence. 

To test the influence of an oxidising agent in the electrolyte was 
the purpose of test No. 15, for which solution containing 40 c.c. 
of 3 per cent. hydrogen peroxide were added. ‘This solution was 
found to be slightly acid. The increased corrodibility of this 
solution is shown by the increase of current and electro-motive 
force curves, 

That the corrosion is proportional to the area included in the 
current curve, and that such corrosion results in a diminution in 
the corroding agent, is shown by test No. 16, which is a repetition 
of No. 15, in which the apparatus was allowed to cool down and 
stand for sixteen hours before beginning this test, the same 
solution as used in test No. 15 being kept in the apparatus. The 
current in this case was much smaller than in the previous run. 


| After cooling down and again heating, the current curve is still 


the lower side of the bottom tier of tubes; also the grooving, | 


smaller. 
In test No. 17 distilled water wasused, containing 1.82 grammes of 
soda ash to the 6000 c.c. of water. This is equivalent to about one 
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solution used in test No, 18 had been allowed to stand seventeen tube was similar to the corrosion observed in locomotive boiler 
hours, when the test was again repeated. In this case the negative- | tubes. Incipient pitting was noted along the tube, and especially 
| 








pound per thousand gallons, and is an amount frequently used in 

locomotive boiler practice. : > | 4 
The most noticeable influence of the effect of this soda ash is to | current values are greatly increased. ‘ : ; 

increase the conductivity of the electrolyte and thus increase the Test No. 24 shows the influence of the introduction of barium observed at the ends of the tubes. ‘ 

current flow, although itis also noted that the electro-motive force is | hydrate on lake water, and test No. 25 is a repetition of the It is, of course, appreciated that absolute conclusions cannot be 

somewhat higher than is found with the untreated distilled water. ' former test after the same solution in the apparatus had been | drawn from a small experimental apparatus such as has been 





in the lower portion. A marked pitting and grooving was also 
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. Test 15—Showing Effect of an Oxidising Agent in the Electrolyte on Current and on E.M.F. Test 16—Repetition of No. 15, with Rest Interval, Cooling off Apparatus 
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Test 17—Water Made Alkaline, with Soda Ash, Showing Increase of Current and E.M.F. Test 18—Repetition of No. 17, with Rest Interval, Cooling off Apparatus 


Test No, 18 is a continuation of No, 17, after the apparatus had | allowed to remain for three hours, the circuit being opened. On | described, as to what will take place in large boilers, but these 
been allowed to remain short-circuited forty hours, and again | repeating the heating operation, the current decreased until it experiments do demonstrate the possibility of marked electrolytic 
applying the heat. This would correspond to the practical condi- | became negative, and the inner tube became the cathode, as was action. It is possible that we have a demonstration of the 
tion where a locomotive boiler containing this kind of feed water | the case in a more marked degree with the soda-ash solution. conclusion which is drawn from practice in boiler operation that 
is allowed to cool off and is again brought up to normal steam Among the striking factors for which no explanation is offered repeated heating and cooling promotes corrosion, and that 
pressure. The first half of the current curve in No, 18 shows that | we may mention test No. 14, in which there is a momentary | corrosion is greatly influenced by the quality of the water as 

decrease in the current and electro-motive force just after the regards purity and the ‘‘compositions” which are used for the 
prevention of scale. 
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the inner tube now becomes the cathode, and such electrolytic a en eee ee ee ee ee We believe that in a small experimental apparatus of this sort 
corrosion as there may be is on the outer shell of the boiler. the qualitative and quantitative influence of various kinds of feed 
On allowing the steam pressure to fall off by standing, but not | water can be studied, the results being procurable in a short time. 
waiting for it to become cold and then applying heat, the current ? | If we may draw conclusions from some of the experimental runs 


is found to be materially less, and this may, perhaps, be attri- | which we have made, one of them is to the effect that the 
presence of sodium carbonate in considerable quantity will result 


in the heated tubes becoming the cathode, and consequently free 
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Fig. 4—Strained Swedish Iron (300 diameters) Fig. 6—Corroded Tension Specimens 


Test 24—Water Made Alkaline, with Barium Hydrate 


; : the oxidation scale which forms on the inner tube is undoubtedly | from corrosion, the corrosion being on the other portions of the 
buted to the fact that in the second portion of the curve the | an important factor. In most cases this scale consisted of a firmly | boiler; this, we understand, agrees with actual experience in 





temperature differences were less than in the first curve. adherent black oxide, but in the ease of the use of sodium | certain sections of the country where an excess of sodium car- 
_That this diminution is due to a diminution in temperature | carbonate, where the inner tube was the cathode, the coating | bonate is found in the boiler feed water employed. 
differences rather than to the consumption of some element in the | consisted of a loosely adherent brown oxide rust. If electrolytic action, maintained by differences in temperature, 





solution is shown from test No, 19, where the apparatus and In most of the tests, the character of the corrosion on the inner ‘is responsible for a major or even a large ‘portion of boilor corro- 
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sion, the remedy must naturally be found in means for preventing 
such electrolytic action, and it becomes therefore largely an elec- 
trical problem. Looking at the various possibilities from the 
electrical point of view, we have the following considerations :— 
Electrolytic action can be prevented if the solution be made a 
non-conductor, which, of course, is impossible from the practical 
point of view, since, aside from cost, even distilled water is known 
to possess appreciable conductivity. Another method for inter- 
rupting the tiow of current would be to prevent those parts of the 
metallic structure which are heated and therefore electro-positive 
from making metallic contact with the other portions of the 
metallic structure. In other words, if the tubes tend to corrode, 
the remedy would be to use an insulating packing where the tubes 
pass through the tube sheet. This, again, appears to be imprac- 
tical. Attention may be given to reducing the electro-motive 
forces as far as possible, and improvement may be effected in this 
direction by a study of the influence of various compositions in 
the boiler water, and that this electro-motive force is subject to a 
certain amount of control is shown by the fact that we can 
reverse the directions of the fiow of current by varying the com- 
positions of the water. It does not appear, however, that any 
solution which might be discovered which would set up low electro- 
motive forces would be in stable equilibrium. 

We may note the more important suggestion, that the electro- 
motive forces be so distributed that the current flows in a direction 
such as to protect the more vital portions of the boiler—that is, by 
making such portions of the boiler the cathode, the corrosion is 








Fig. 7—Corroded Punched Plate 


prevented. This has been done by the use of zinc—a metal which 
is highly electro-positive with respect to the iron and which, in 
contact with iron and the electrolyte, will make such iron the 
cathode. This protection is offered only at the expense of the 
consumption of the zinc, and many boiler users object to this 
remedy on account of the cost of the zinc, the difficulty of 
properly distributing it in the boiler and making metallic contact 
therewith, to the rapid disintegration of the zinc, and to the 
alleged harmful effects which zinc oxide has as a scale-forming 
material, i 

A proposition which is not entirely new, though I believe one 
which has not been given sufficient trial in practice, is to employ 
some other anode material which will not have the disadvantageous 
properties of zinc, and maintaining this as the anode, not by the 
energy which it possessed in itself, but from energy derived from 
an external force. For example, if an iron bar be made to take the 
place of one of the fire tubes in the locomotive boiler by passing it 
through the tube sheet by an insulating packing. This might be 
made the anode, and all of the internal corrosion centred upon it 
by connecting it externally to the positive terminal of a source of 
electrical energy, such as a battery or small dynamo, the negative 
of which is connected to the boiler structure. If such anode could 
be properly placed, it is possible that protection could be afforded 
with the consumption of a small amountofelectrical energy—in fact, 
an electro-motive force greater than one-half volt would;probably 
not have to be employed and the current density could in all 

















Fig 8—Corroded Punchings 


probability be kept at a very low figure. Thisis not given with the 
claim that it will cure boiler corrosion, but rather as an expedient 
which is worthy of further investigation. 

In the experiments which have here been described, electro- 
motive forces of measurable magnitude have been found, but 
further experimental work will have to be performed before the 
source or sources of these electro-motive forces can be accurately 
located. In measuring the potential difference between two 
electrodes we have the summation of two potentials, that at the 
anode and that at the cathode, and the electro-motive forces which 
are referred to in this paper are such summations. A decrease in 
electro-motive force may be due to change in the contact potentials 
against the electrolyte of the metals themselves, or it maybe due 
to polarisation phenomena, caused by the liberation of hydrogen 
or some other material at the cathode, and by the liberation 
of oxygen or some similar material at the anode. These 
polarisation phenomena oppose electrolytic corrosion, and any 
factor which reduces the polarisation will therefore promote 
corrosion. It is an idea commonly held that the presence of free 
oxygen in water is harmful in steam boilers, in that it unites with 
the iron, resulting thereby in its corrosion, but Dr. W. H. 
Walker has pointed out with special emphasis the important fact 
that free oxygen promotes corrosion, nut by uniting with the iron, 
but by uniting with the hydrogen liberated at the cathodic 

rtions of the metallic structure. The oxygen uniting with the 

ydrogen reduces the polarisation at one place, and thereby 
promotes the corrosion of iron at another. Avy other oxidising 
agent in the electrolyte may be assumed to act in a similar 











manner. Likewise, a reducing agent dissolved or otherwise 
diffused throughout an electrolyte may have a depolarising action 
at the anode. 

To obtain a more definite and clearer idea of the electrolytic 
phenomena herein described, it is desirable to study the changes 
in single potential at the separate electrodes; that is, the 
potential changes between the inner tube and the electrolyte 
should be noted as the temperature and other conditions are 
varied, and a similar study should be devoted to the outer tube, 
corresponding to the boiler shell. This can be done by employing 
a so-called normal, or constant, potential electrode. 

That there are galvanic couples other than those produced by 
differences of temperature has been pointed out, and some 
illustrations are given here to show the influence of some of these 
factors. 

It has long been known that iron and steel which has been 
strained beyond the elastic limit has its internal energy changed, 
which thereby sets up a different potential toward an electrolyte 
than would a normal metal. Quantitative effect of this straining 
is discussed in ‘‘ The Corrosion of Iron from the Electro-chemical 
Standpoint ”’—‘‘ Transactions” of the American Electro-chemical 
Society, April 30th, 1908. A microscopic section of a pure 
Swedish iron is shown in Fig. A, which has been strained beyond 
the elastic limit. The groove lines running across the grains are 
the result of this straining, these grooves having been produced 
by the more rapid attack by a corroding agent than is produced 
on the remaining portions of the metal. That this uneven 
corrosion is not alone a microscopic phenomenon is shown by 
Figs. 5 and 6, which are photographs from samples of mild steel 
which had been strained either by tension or torsion, and then 
ground down to uniform cylindrical surface and subsequently 
corroded, either by making it an anode or by using a corrosive 
solution. That the strained portion has been the more electro- 
positive is shown by the more rapid removal of the iron from the 
strained portion than from the unstrained. 

In boiler practice a drilled rivet hole is preferable to a punched 
one, in that the drilling does not weaken the surrounding metal. 
One of the causes of weakness of the surrounding metal by 
punching are the strains set up, which extend some distance from 
the rivet hole. Some steel plates jin. thick were punched cold, 
the holes being lin. in diameter. These were subsequently 
corroded and the strain lines, which are shown in Fig. 7, were 
brought out. Punchings were likewise corroded, a non-uniform 
action being shown in Fig. 8. 

Thus far it appears that comparatively little attention has been 
given to the microscope as a means for studying the corrosion of 
iron and steel. The histology of iron and steel has been shown to 
have great importance in the work done by metallographists 
during recent years. Their attention has been given, however, t» 
studying the relationships between the metallographic structurs 
and the physical properties. When we look at some of the 
photographs of microscopic sections of iron and steel we cannot 
help but be impressed with the possibility of the existence of 
numerous galvanic couples, the galvanic action resulting from 
which will depend upon the electro-motive forces set up by the 
different metallographic constituents. 








CATALOGUES. 





VeRiITYs LIMITED, 31, King-street, Covent Garden, W.C.—This 
is a tasteful little pamphlet which gives illustrations, prices, Xc., 
of ‘‘ Ashton ” electric radiators. The pamphlet deals with several 
new designs, including the non-luminous radiator as used on 
H.M, battleships and cruisers. 


THE LEEDS Force Company, Limited, Leeds.—Two well got 
up catalogues have reached us. One has reference to Lane's 

tented pressed steel corrugated doors for railway wagons, whilst 
the other deals with pressed steel frames for railway rolling stock. 
Both catalogues contain many excellent illustrations. 

VICKERS, SONS AND MAxIM, Limited, 32, Victoria-street, S.W. 
—The ‘‘V.S.M.” automatic forced lubrication system is dealt 
with in a new pamphlet which has just reached us. The system, 
which is applicable to all types of bearings, is fully described, and 
with the aid of some coloured drawings the principle can readily 
be followed. 


THE GAS ECONOMISING AND IMPROVED LIGHT SYNDICATE, 
Limited, 138, Leadenhall-street, London, E.C.—This is a pamphlet 
giving particulars of the Blanchard high-power incandescent 
paraffin oil lamp. The advantages claimed for this lamp are 
clearly set forth, whilst the illustrations give the reader a good 
idea of the many purposes for which the lamps are suitable. 


JOHNSON LUNDELL Works, Southall, Middlesex.—From this 
firm we have received a new catalogue descriptive of the Johnson 
Lundell laminated field motors and dynamos. Illustrations of the 
various parts of these machines are given, from which the’character 
of the general construction can readily be gathered. At the end 
of the catalogue there are tables giving speeds, weights, outputs, 
and prices of these machines for circuits of various pressures. 


THE WITTON KRAMER ELECTRIC TOOL AND Horst Company, 
Witton, Birmingham.— Leaflets K 6, K 7, K 8, and K 12 have 
reached us, dealing with electric polishing machines, electric 
winches, electric grinders, and flexible shafting respectively. Two 
types of electric grinders are dealt with in leaflet K 8, one for use 
on the tool rest of a lathe or for use on a milling machine, whilst 
the other may be used for grinding commutators while the arma- 
ture remains in its own bearings. 

WorTHINGTON Pump Company, Limited, 153, Queen Victoria- 
street, E.C.—This is a new catalogue having reference to Wor- 
thington condensing apparatus, It contains much useful informa- 
tion concerning the condensers built by the company, which are 
of the jet and surface types. The catalogue also deals with 
auxiliary apparatus for use in connection with condensing plants, 
such as pumps, oil separators, relief valves, kc. There are many 
excellent illustrations, 

THE GLoBe ELectricaAL Company, Limited, 11, Farringdon- 
avenue, London, E C.—'lhis is a catalogue which illustrates and 
describes ‘‘Santovi” are lamps for direct and alternating-current 
circuits. Prices, dimensions, and other particulars of interest to 
buyers are given in tabular form. The prices of line resistances, 
auto-transformers, special flame carbons, &c., are also dealt with. 
The catalogue has reference to various kinds of arc lamps, and they 
are suitable for a large number of purposes. 

BRUCE PEEBLES AND Company, Limited, Edinburgh.—Pam- 
phlet No 20a has reached us, It contains a considerable amount 
of information relating to the Peebles-La Cour motor converters, 
and should prove interesting to central station engineers and 
others associated with the generation and distribution of electric 
power. The pamphlet sets forth the principle of these machines 
in a manner which enables the action and advantages to be easily 
understood, and the diagrams showing the electrical connections 
are exceptionally good. At the end of the pamphlet the motor 
converter is compared with rotaries and motor generators, There 
is also a long list of users of these machines. 

THE ELECTRIC AND ORDNANCE ACCESSORIES COMPANY, Limited, 
Cheston-road, Ashton, Birmingham.—A new catalogue has just 
been published by this company, which deals with electric cooking 
and heating apparatus. The heating units used in the company’s 
system consist of a special resistance material insulated with mica, 
and enclosed in a thin metal casing. We are informed that this 
resistance material is able to withstand a temperature of 2500 degs. 
Fab. without risk cf breakdown. The company is prepared to 
supply kettles, jugs, glue-pots, plate warmers, and various other 
utensils used in the hcme, all of which are illustrated and described 








in this new catalogue, ‘The company has also prepared a usefy| 
table showing the cost of operating these goods. 

PIRELLI, Limited, 45, Basinghall-street, London, E.C.- \ copy 
of this company’s newly issued cable and wire catalogue has been 
sent tous. The character of the publication may be gauged to 
some extent when it is stated that the goods with which it deals 
range from large armoured cables to instrument wires, all of which 
are of the company’s own manufacture. Cables of various carry. 
ing capacities for lighting and power service are illustrated anq 
priced, and the same applies to all types of gutta-percha cables, 
wires, and flexibles for every purpose. The catalogue describes 
several types of multiple telephone cables for indoor and outdoor 
work, aud prices are given for cotton and silk covered bel! and 
instrument wires. Accessories, such as tapes, ebonite sheets, and 
tubing, &c., are also dealt with. 








LAUNCHES AND TRIAL TRIPS. 





VIKING, torpedo boat destroyer ; built by Palmer’s Shipbuilding 
and Iron Company ; to the order of the British Government ; 
dimensions, 250ft. by 27ft. 3in. by 17ft.; the propelling machinery 
consists of turbines of the Parsons type of 15,500 horse-power ; 
launch, September 14th. 

ASHTREE, steel screw steamer ; built by Craig, Taylor and Uo,, 
Limited ; dimensions, 255ft. 9in. by 36ft. Yin. by 18in.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 36in. stroke, pressure 
180 1b.; constructed by the North-Eastern Marine Engineering 
Company ; launch, September 16th. ~ 

FLORINDA, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Salvador |: ail- 
way Company, Limited, for service along the coast of Salvador, 
Central America; dimensions, 225ft. by 334ft. beam ; engines, 
triple-expansion ; constructed by the builders; launch, Sep. 
tember 16th. 

BENDEW, steel screw steamer; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited, to the order of Furness, Withy 
and Co., Limited, West Hartlepool ; dimensions, 360ft. by 51 ft. 
by 25ft. Gin.; to carry 6300 tons ; engines, triple-expansion, 25in., 
40in., 67in. by 45in. stroke ; pressure 180 lb.; constructed by the 
builders ; trial trip, September 18th. 








ASSOCIATION OF ENGINEERS-IN-CHARGE.—The council of this 
Association has unanimously elected Mr. Henry Adams, 
M. Inst. C.E., M.I. Mech. E., &c., as their president, in succession 
to Mr. James Swinburne, F.R.S., M. Inst. C.E.. and an attractive 
programme has been drawn up for the new session, including 
papers and several social functions. Among the members of the 
Association Mr. Adams is one of the oldest of the engineers-in- 
charge, having so far back as 1865 been in responsible charge of 
the outdoor department of Sir W. G. Armstrong and Co., of 
Elswick Works. 

Socrrty OF ENGINEERS.—The fourth vacation visit of the 
present session took place on Wednesday, September 22nd, 1909, 
when, by the courtesy of Messrs. Wm. Hill and Son, facilities 
were given for a party of members of the Society and their friends 
to inspect the organ building works of this firm at Camden-road, 
Islington, N. The present works in York-road were built in 1873. 
They consist of offices, a large hall, 80ft. by 40ft., in which the 
organs are erected after the different parts have been prepared, 
and an engineering shop where, in addition to the ordinary work 
connected with organ building, the firm make their own hydraulic 
engines for organ blowing. Among a number of other depart 
ments are shops for metal casting, manufacturing and voicing the 
various pipes, shops for the joiners, casemakers, sound-board 
makers, and bellows makers, and for making and putting 
together the action-work. Outside the workshops is an extensive 
timber yard, where a large stock of hard and soft woods is stacked 
and kept to mature. The machinery conne.ted with the works is 
driven by a 30 horse-power gas engine, while a steam boiler is used 
to generate steam for heating and other purposes. 


A SoutH YORKSHIRE COLLIERY TO BE CLOSED.—On Friday 
last it was made known that the proprietors of the Carlton Main 
Colliery near Barnsley had decided, in consequence of the strike 
at present existing, to shut down the pit permanently. This decision 
will affect between 1000 and 1200 men, who only about three 
weeks ago decided tocome out on strike in order to settle a number 
of grievances which they alleged against the management of the 
colliery. The men’s complaints, of the precise nature of which we 
have not seen any definite statement, were discussed at a meeting 
of the Joint Committee of Coalowners and Miners held in Sheffield. 
It was then agreed that if the men would suspend their notices, 
which were about to expire, the whole matter would be brought 
before the Joint Committee, who would endeavour to bring about 
a satisfactory settlement. The officials of the Yorkshire Minors’ 
Association advised the men to accept this offer. The men, how- 
ever, rejected their advice, and by a large majority decided not to 
withdraw at all from the position they had taken up, but to permit 
their notice to expire and stop the pit. The Carlton Main Collieryisan 
old one, and in view of the development of Grimethorpe and Trickley 
there was always the possibility of the owners deciding to close the 
pit and work what coal there remained to be got from the Grime- 
thorpe shafts, as the two coal areas are contiguous. ‘This, pre- 
sumably, is what will be done. The colliery has had a very 
successful career. Sunk in 1875, it has worked a large area of the 
well-known Barnsley seam, touching no other seam of coal at 
any time. 

THE THURY DIRECT-CURRENT SysTtEM.—The well-known series 

direct-current transmission line from Moutiers to Lyons, which has 
been in operation since 1905, has proved such a success that 
important developments are to be carried out on the sume lines. 
The generating station is situated near to Moutiers, Savoy, and 
takes its power from the river Isere, the generating plant 
consisting of high-tension direct-current machines and bigh- 
tension alternators. The total horse-power of direct-current high- 
tension plant at present is 6400, and is transmitted at a pressure 
of 57,600 volts to Lyons, a distance of 180 kiloms., by means of two 
conductors of 9 mm. diameter. Parallel to the continuous- 
current line is a three-phase line going to the same point. At 
Lyons the direct current is utilised in a number of motor 
generators. We are informed that the series system has proved 
to be so reliable and easy to operate that the companies have 
decided to immediately carry out extensions on a large scale. A 
generating station is to be erected at La Bridoire, Savoy, in which 
three generating high-tension direct-current units will be erected, 
each of horse-power, and are to run at a speed of 428 
revolutions per minute. They will generate 150 amptres at a 
peony of 800-9125 volts, A second generating station on the 
Roziers, at Bogel, Savoy, will consist of two generating groups, 
each consisting of two double machines driven by the same 
turbine, and capable of giving an output of 3500-4000 horse-power 
at a speed of 428 revolutions per minute, and delivering of 150 
amperes, and a pressure of 16,00U-18,250 volts. A corresponding 
amount of direct-current motor generator plant will be placed in 
the Vaulx-en-Velin sub-station. The total capacity of the direct- 
current high-tension generating plant, when the extensions are 
complete, will be 15,000 kilowatts, and the three generating 
stations connected in series will deliver 150 amperes at 100,000 
volts, This will be a notable development, as for the first time in 
Europe an operating voltage of 100,000 volts will be reached, and 
it is claimed that this pressure is not the limit which can be 
achieved on this system. 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron Quieter. 
Pic iron is quieter in this district than recently, and there 
js no question that buying has fallen off somewhat. The less 
satisfactory state of the northern iron markets is being repeated 
just now on the Birmingham Exchange. Buyers are holding their 
hand, and the situation is voted less encouraging than recently. 
Some uncertainty respecting the future is now again a dominant 
note, aud the late expansion is scarcely being maintained. In 
view of the heavy buying in pig iron which has been in progress 
during the past few weeks a slackening of activity was only to be 
expected, but it is now admitted in most quarters that the move- 
ment was, to some extent, in the nature of a speculative out- 
burst, and that improved conditions are not yet permanently 
established. It is, however, gratifying that there is no suggestion 
of any weakening in prices, which continue firm. ‘he principal 
quotatiors are :—Forge pig iron: Staffordshire common, 47s. to 
48s.; part-mine, 50s. 6d. to 51s. 6d.; best all-mine forge, 85s. ; 
foundry, 90s.; cold blast, 115s.; Northamptonshire, 49s. to 50s. ; 
Derbyshire, 508. to 51s.; North Staffordshire forge, 51s. 6d. to 
bus, 6d.; best, 58s. to 59s, 


vcs. 


Manufactured Iron and Quarterly Meeting Prospects. 


While some makers of manufactured iron report an in- 
creasing trade, others express disappointment at the course 
business is taking. They say that although there is more buying 
than there was in August, the general conditions have not im- 
proved to the extent that was expected, and in view of the high 
cost of raw materials transactions in rolled iron at prevaiiing 
rates do not yield a satisfactory return. The general quotation 
for unmarked bars is now about £6 2s. 6d., delivered Birmingham, 
but some makers state that orders are difficult to obtain at above 
£6 per ton. The quotation for nut and bolt iron is slightly firmer, 
the average being about £5 17s. 6d. Makers of marked bars con- 
tinue to do a fairly steady business on the basis of £8 for best 
qualities and £7 for second grade, Earl Dudley’s L.W.R.O. brand 
being £8 12s. 6d. The October quarterly meeting will be held on 
the 14th of next month, and that marked bars will be advanced 
seems less probable than a few weeks ago, 


Sheet Iron Trade and Galvanisers, 

There is some revival in the black sheet industry in 
sympathy with the increased demand for galvanised sheets. 
Black doubles are now quoted at £7 53. to £7 7s. 6d., and other 
gauges in proportion. The galvanisers have as much work on 
hand as they can cope with. The leading makers quote £11 10s. 
for 24 gauge corrugated sheets f.ob. Liverpool. There is 
corresponding activity in the spelter-trade. Zinc sheets are 
advanced 103., to £26 2s. 6d. This is the second advance ina 
fortnight. 


Steel. 

The steel trade mostly continues in an improved position, 
though all firms are not doing equally well, and the demand 
for sections for constructive engineering purposes is still much 
below the output capacity of the district. A revival in this 
department of the rolled steel trade is, to tell the truth, badly 
needed just now. The demand for raw steel is steady, and gene- 
rally of a gratifying sort in respect of bars and billets. There is 
some talk this week on the market of an advance in raw steel bars, 
though where it comes in it is difficult to say. Prices are quoted : 
—Bessemer sheet bars, £4 15s.; Siemens sheet bars, £4 17s. 6d.; 
angles, £5 17s. 6d. to £6; girder plates, £6 to £6 2s. 6d.; boiler 
plates, £7 5s.; joists, £5 10s, to £5 15s.; mild bars, £6 7s. 6d. to 
£6 17s 6d. 


Coal Rising. 


The coal question just now looms large. Ironmasters are 
anticipating a definite advance on October Ist, and owing to the 
expectation of additional advances as the winter months proceed, 
iron consumers are finding it difficult to place forward contracts 
running into 1910, except at a sensible advance upon current 
selling price. The situation is critical, and until next month 
comes in and it is seen what course the coalmasters really intend 
to take ironmasters are certain to pursue a waiting policy respecting 
booking forward. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday, 
Pig Iron Variable. 

THERE was a full attendance on the Iron Exchange on 
Tuesday, but the tone was decidedly quiet. It was quite evident 
that the recent ‘‘boom” has exhausted itself, and consumers are 
for the present holding their hands from further buying. Indeed, 
notwithstanding reports to the contrary, prices had a downward 
tendency, but an exception may be made in Lincolnshire, which 
was held for a premium cf 1s. for prompt, with ls. 6d. per ton 
more for delivery over next year. staffordshire is also held for 
full rates. There is not much change in other respects. Scotch 
is on the easy side, but hematite is steady. Forge iron shows a 
reduction on last week of about 6d: per ton. 


Finished Iron and Steel. 


There is a very quiet feeling in all departments, and little 
or no change to note in prices, 


Copper, 


In manufactured there was absolutely no business being 
qaone, 


Sheet Lead and Tin Ingots. 


About unchanged for the former, though the last named 
were £1 to £2 per ton higher. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s.; 
Derbyshire, 55s.; Middlesbrough, open brands, 60s. 4d. Scotch: 
Gartsherrie, 61s, 6d. to 62s.; Glengarnock, 60s. 6d.; Eglinton, 
59s. 6d., delivered Manchester. West Coast hematite, 63s. 6d.; 
East Coast ditto, 60s. to 60s. 6d., both f.o.t. Delivered Heysham : 
Gartsherrie, 593. 6d. to 60s.; Glengarnock, 58s. 6d.; Eglinton, 
57s. 6d. Delivered Preston: Gartsherrie, 60s. 6d. to 61s.; Glen- 
garnock, 59s. 6d.; Eglinton, 58s. 6d. Finished iron: Bars, 
£6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s, to £8. Steel: Bars, 
£6 2s. 6d. to £65s.; Lancashire hoops, £7 5s,; Staffordshire ditto, 
£6 17s, 6d. to £7 ; sheets, £7 17s. 6d. to £8 ;_ boiler plates, £7 5s. 
to £7 7s, 6d.; plates for tank, girder, and bridge work, £6 5s. to 
£6 7s. 6d.; English billets, £4 12s, 6d. to £4 15s.; foreign ditto, 
£4 10s, to £4 12s, 6d.; cold-drawn steel, £9 10s. to £9 15s. 
Copper: Sheets, £71; tough ingot, £62; best selected, £62 per 
ton. Copper tubes, 83d.; brass tubes, 6fd.; condenser, 7#d.; 
rolled brass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; 

ellow metal, 6d. per lb. Sheet lead, £16 17s. 6d. per ton. 


The Lancashire Coal Trade. 
Up to the time of writing no information was obtainable 

as to the course of winter prices. Heretofore a meeting has been 
held of coal proprietors who have as a rule advanced prices 10d. 
per ton, but owing to the passing of the Eight Hours Bill this 
course does not appear to have been pursued this year. ‘There is 
no need for it, so the merchants urge; but, on the other hand, 
coalowners say they may be compelled to advance prices 10d. per 
ton for the reason given above. For all, except best sorts, it is 
not expected there will be any great change. For the present 
official rates are unaltered. 


BARROW-IN-FURNESS, Thursday. 
Hematites, 


There is no change to note in the hematite iron trade, but 
great steadiness characterises the market, and the amount of 
business doing is maintained on the improved platform established 
a month or six weeks ago. The market has not, however, shown 
still further improvement, as was expected. This is due to the 
fact that foreign, colonial, and continental orders are not coming 
to hand as freely as it was thought probable they would do. 
Makers, however, are satisfied that the recent increase in trade is 
maintained, and they profess to see prospects of an enlarged busi- 
ness during the autumn months. Generally speaking, orders are 
well held, and there is certainly no increase in stocks, showing 
that all the metal being produced is going into consumption. 
There is now in warrant stores 15,510 tons, which is, of course, 
regarded as a small holding. Prices show little or no change. 
Mixed Bessemer numbers are at 623. net f.o.b. Special hematite 
ranges from 63s. 6d. to 65s. 6d., according to quality, and warrant 
iron remains at 60s, 6d. net cash sellers, buyers 3d. less. A good 
business is being done in special hematite iron. Ferro-manganese 
is selling fairly well, and there isa good market for spiegeleisen. 
Iron ore is quiet at 12s., 14s, 6d., and 18s, net at mines for 
ordinary, medium, and best classes, 


Steel. 

There is no improvement in the steel trade, but makers 
are busy on rails, although they have not many orders on hand, 
and although the demand at the moment is not considerable. 
Heavy sections are at £5 5s. per ton net f.o.b. Steel plates are 
not in inquiry. Merchant steel is in small request. 


Shipbuilding and Engineering. 

Vickers, Sons and Maxim are tendering for a large float- 
ing dock for the Admiralty, and also for one of the four new 
scouts of the improved Bristol class to be given out to private 
builders, Marine engineering shops remain quiet. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 12,866 tons—iron 5754 tons and steel 7112 
tons, as against 11,667 tons for the corresponding period of last 
year, an increase of 1199 tons. For the year to date the shipments 
aggregate at 439,103 tons, against 354,173 tons for the correspond- 
ing period of last year, an increase of 84,930 tons. Coal and coke 
are in moderate sale. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Steam Coal Active. 


THE steam coal trade continues to be very brisk, and 
there is every prospect of the export business finishing up with 
exceptional activity. The latest available return—that for the 
week ending 14th September—shows that the weight of coal for- 
warded from Hull to distant markets during that period amounted 
to 92,760 tons, which compares with 62,650 tons for the correspond- 
ing week of last year. Cronstadt was the principal market, taking 
27,139 tons, Alexandria coming next with 6149 tons, Rotterdam 
third with 5247 tons, and Buenos Aires fourth with 5072 tons. 
The pits are fuily employed, and there are no stocks on hand. 
Prices for hard coal of the best quality are firmly maintained at 
9s, 3d. to 9s. 6d. per ton, and for prompt shipment of special lots 
as much as 103. per ton is reported in several instances, The 
position inthe steam coal export trade is regarded as exceedingly 
satisfactory. Inquiries are already being made about export con- 
tracts for next year, which it is thought probable will be renewed 
at higher rates than have prevailed since contracts were arranged 
early in the present year. These early inquiries on export account 
are looked upon as evidence of the increased strength of the hard 
coal market. 


House and Gas Coal. 


Collieries supplying house coal are expected to advance 
prices on October Ist, and for forward delivery are at present 
asking higher rates. Merchants are more disposed to stock 
quantities, in view of stiffening rates. For London and the 
southern markets generally the demand for the best qualities of 
Barnsley ‘‘ softs”’ has been very strong, and with other markets 
an improvement is reported in secondary grades. Best Barnsley 
continues at 11s. 6d. to 13s. per ton., secondary sorts from 10s. to 
lls. per ton. The shortening days are causing the gas companies 
and Corporation gas departments to increase their demands on 
coalowners. This, however, is only normal at this season of the 
year. 


Small Coal Brisk—Coke Dearer, 


At present the demand for small coal, which might be 
expected, from the shorter work, to be less than the supply, is 
quite equal to the output, consequent on the small tonnage being 
raised, through causes already mentioned, chief among them the 
operation of the Eight Hours Act. From Lancashire cotton and 
Yorkshire woollen districts the call for small coal is firmly main- 
tained, prices ranging from 43 6d. to5s. 6d. per ton. Coke con- 
tinues firm, and prices have advanced somewhat from last week’s 
quotations. Best washed coke now realises from lls. 3d. to 
11s. 9d. per ton, and unwashed from 10s, 9d. to 11s. 3d. per ton. 
The advance is owing partly to the increase in price of iron and 
partly also to the small supply of coking coal. 


The Iron Market. 

Very little buying is reported in the pig iron market. 
Makers of Lincolnshire and Derbyshire iron are well sold forward, 
and are not pushing sales, standing firmly out for the late 
advance in rates. Makers’ quotations, in hematites, remain 
unaltered on the week, the tendency being rather firmer than 
otherwise :—-West Coast hematites, 68s. to 70s. per ton; East 
Coast, 65s. to 67s. per ton, net, delivered in Sheffield and Rother- 
ham. The Lincolnshire Ironmasters’ Association met last Friday, 
but no alteration was made in prices, Current Lincolnshire 
quotations are as follows:—No. 3 foundry, 52s. 6d. per ton; 
No. 4 foundry, 51s. 6d. per ton; No. 4 forge, 5ls. 6d. per ton; 
No. 5 forge, mottled and white, 51s. 6d. per ton; basic, 523. 6d. 
per ton, all net, delivered in Sheffield and Rotherham. Derby- 
shire No. 3 foundry, 52s. per ton; No. 4 forge, 503. 6d. per ton, 
both net, delivered in Sheffield and Rotherham. 


Finished Iron, &c. 
We cannot hear of much change for the better in the 





in the Derbyshire pipe foundries. The demand for bars and hoops 
leaves much to be desired. Bars remain at £6 10s. per ton, hoops 
at £7 10s. per ton, and sheets at £8 10s. per ton. Prices of steel 
material have not followed the upward lead given in the iron 
market as far as the superior grades are concerned. No change 
bas taken place in the officia] quotations for high carbon billets, 
but lower grade material is dearer, an advance of 2s. 6d. to 5s. 
per ton, and in some cases even more, being required. It isstated 
that users of steel have been buying billets and other material 
more freely, several of them having booked heavy contracts. 


The Heavy Trades. 


The tenders for the four improved cruisers of the Bristol 
type are reported to have been sent in, and the results are being 
awaited with much interest. Sheffield, with its stake on the 
Clyde, will be particularly benefited if orders are placed in that 
direction, which may be considered probable. In regard to the 
placing of orders for twenty torpedo boats, referred to last week, 
orders are at present in hand in Sheffield for forgings and other 
work, and it is expected that these will be followed by others in 
due course. The general inquiry for tool steel and engineering 
specialities continues to show improvement, but not as yet in any 
great volume. A similar remark applies also to railway material, 
requirements in this department being still very moderate. For 
high-class steel wire the demand is well maintained, more 
particularly in the haulage rope department. The local wire 
works have been very well employed during the year. The 
trouble in Sweden with regard to the strike may be taken as 
practically over. A little inconvenience is felt, owing to the 
interruption of supplies. This, it is anticipated, wil! soon 
rectify itself when the men get back to work under normal 
conditions, 


A Sheffield Firm Purchases the Lucania. 


Thomas W. Ward and Company, Limited, Albion 
Works, Sheffield, have purchased the Cunard liner Lucania. 
The vessel, it will be remembered, caught fire at Liverpool, and 
the owners decided not to reconstruct it. The Lucania, ‘/i‘ch 
is 620ft. in length, was built some seventeen years ago. at a cost 
of about £650,000. Messrs. Ward have made in t..ce years 
numerous purchases of obsolete warships and other vessels ; 
but this is the largest ship that has over been re-sold, with the 
exception of the Great Eastern. It has not yet been decided 
what is to be done with the Lucania. 








NORTH OF ENGLAND, 
(From our own Correspondent.) 
Shipbuilding. 


No one can now doubt the fact that a substantial revival 
is in progress in the shipbuilding industry of this country, and 
it is showing itself rather strongly at present in this district. 
Every week the work at our shipyards is increasing ; owners, being 
apparently convinced that we have seen the lowest in prices for 
new vessels, are losing no time in placing orders. This is a matter 
of much importance to the iron and steel trades of the North of 
England, because there are several branches which depend largely 
upon the shipbuilding industry for work. Among the orders 
given out within the last fortnight it may be stated that the Prince 
Line, of Newcastle, has concluded negotiations for the building of 
four steamers, two of which will be constructed by Messrs. John 
Priestman and Co., of Southwick-on-the-Wear ; one by Messrs. 
Short Brothers, of Pallion, Sunderland ; and one with Messrs. 
John Readhead and Sons, of South Shields, The Constantine and 
Pickering Steamship Company has placed an order with Messrs. 
Ropner and Sons, of Stockton, for two large steamers, and the 
Meteor Steamship Company has ordered a coasting steamer to be 
buiit by Smith’s Dry Dock Company at South Bank, near Middles- 
brough. It is understood that the last named will be the first 
boat to be constructed by Smith’s at their new shipyard at 
South Bank. They are transferring plant and machinery 
from their North Shields yard to this new establishment. 
Messrs. Hawthorn, Leslie and Co., of Newcastle, are among the 
firms which will build torpedo-boat destroyers for the British 
Admiralty. They will supply three vessels, each of 1000 tons, and 
with a speed of 28 knots ; they will be fitted with Parsons turbine 
engines. It is also stated that orders are being offered to 
shipbuilders in this country for nine large steamers of 70,000 tons 
in the aggregate, which are intended for a new weekly service 
between Liverpool and South American ports, It may thus fairly 
be asserted that the tide of prosperity has begun to flow at a fair 
rate. One result of this is that the South Durham Steel and Jron 
Company has determined to re-start its West Hartlepool Works 
fully. Last year they were closed altogether and also for a portion 
of this, but latterly one steel furnace has been in operation. Three 
more furnaces and the plate mills will recommence operations 
next week. There are no indications yet of the re-opening of the 
company’s Moor Steel Works at Stockton, which roll steel plates 
exclusively, but have been idle for nearly two years. 


Engineering. 


Improvement is to be reported in the engineering 
industry, and more particularly at the marine engine works. 
Robert Stephenson and Co., Limited, Darlington, have secured 
an order for four heavy express locomotives for the Soudanese 
Government Railways, to run between Port Soudan and Atbara 
Junction and also between Wadi Halfa and Halfaya (North 
Khartoum). They will be shipped in February next direct from 
Middlesbrough to Port Soudan. Considerable progress has been 
made by {Sir William Arrol and Co. in the construction of the 
transporter bridge at Seaham Harbour. Messrs. Graydon and 
Sons, of Durham, have just completed a bridge which they have 
built entirely of reinforced concrete. It crosses the South 
Hetton and North-Eastern Railway Company’s coal lines at 
Swinelodge. Reinforced concrete is a somewhat new idea for 
bridges in this district. 


Cleveland Iron. 


The iron market continues in an encouraging condition 
and the tone is buoyant, though buying is perhaps a little slacker 
than it was in the first half of the month. However, prices of 
warrants have touched a higher figure than has been known for 
more than twelve months, buyers offering up to 5ls. 7d. cash. It 
cannot be said, however, that the local statistics are very favour- 
able, for shipments are quieter than they were last month and stocks 
still increase in the public stores, But in view of the general revival 
of trade, this causes no uneasiness among traders. The poor figures 
relating to this district are amply counteracted by the reports of 
improvement ia most leading countries. Somewhat better features 
are reported by private advices from Germany, and cc S 
there have bought Cleveland iron rather more freely. American 
reports notify practically another boom in progress, and production 
is certainly very much larger than it was last year. The American 
inquiries have not yet been followed by orders for ordinary Cleve- 
land pig iron, but some business has been done in spiegel. How- 
ever, that is a trade which goes on whether trade is depressed or 
not. The fact that speculators are offering 8d. per ton more for 
three mouths’ deliveries of warrants than they will give for prompt 
indicates that they look for advances in prices. The general price 
for No. 3 Cleveland pig iron this week for prompt delivery is 











English tin ingots, £137 10s, to £138 per ton. 





various classes of finished iron. A little more activity is reported 


51s. 8d. per ton, with 1s. 6d. to 2s, more for delivery during the 
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first half of next year. No. 1is at 53s, 6d. for prompt, No. 4 
foundry at 49s. 9d., and No. 4 forge 49s, 3d. 


Hematite Iron. 

With such a spurt in the shipbuilding industry as has now 
to be reported, the outlook for producers of hematite iron in this 
district may be accounted encouraging, and there is some chance 
of their making up for the late unprofitable character of their 
business. No hematite furnaces have been re-started in this 
district, but two have been re-lighted on the West Coast. Makers 
have a great idea with respect to prices for next year’s delivery, 
for they are asking 3s. 6d. per ton more for delivery in the first 
quarter of 1910 than they will accept for prompt mixed numbers, 
the latter figure being 59s. per ton, and 60s. will be accepted for 
delivery up to the end of the year. Rubio ore hasnot been bought 
freely during the last two or three weeks, and it may be said that 
the nominal price is 17s. per ton c.i.f. Middlesbrough, early 
delivery. The prices for next year’s delivery cannot be ascertained, 
as the Spanish mineowners have not decided upon what they shall 
ask. The rate of freight, Bilbao to Middlesbrough, has risen to 
4s. 74d. per ton, which is 6d. per ton more than the figure ruling 
a short time ago. Furnace coke is strong at 17s. per ton for early 
delivery Middlesbrough works, and the tendency is towards still 
higher prices. 


Cleveland Ironstone Miners. 

The question of the application of the Eight Hours Act is 
leading to trouble at the Cleveland mines, and this week the 
owners met a deputation from the men’s association to discuss the 
cases of the wages of youths employed in driving and other 
capacities. The men’s representatives stated that since the 
shortening of the hours under the Act there had been as much 
work done in many instances by the persons employed as during 
the longer hours prior to the Act coming into force. The em- 
ployers did not see their way to grant an advance on this state- 
ment, but intimated that they were quite ready to make a thorough 
investigation into the assertions which had been brought forward, 
and would permit the men to verify the facts if they chose 
through accountants of the men’s own appointment. The ascer- 
tainment of the actual state of things would not take long, after 
which the owners would at once grant a further meeting, to see 
what the justice of the case demanded. 


Manufactured Iron and Steel. 

The position continues to improve in most branches of the 
steel trade, and the tone of business generally is cheerful ; but 
further advances in prices cannot be reported this week, though 
the tendency is certainly upwards, more especially in the rail and 
plate departments. At present £5 5s, is quoted for heavy steel 
rails, £6 for iron and steel ship plates, £5 7s. 6d. for steel ship 
angles, £7 for iron ship angles, £5 5s, for packing iron and steel, 
£7 10s. for steel sheets (black), £6 5s. for steel hoops, £6 2s. 6d. 
for steel strip, £7 for iron bars, £6 for steel bars, all less 24 per 
cent. f.o.t. except rails, which are net f.o.b. Cast iron railway 
chairs may be bought at £3 10s. net f.o.b. The workmen em- 
ployed at Messrs. Bolckow, Vaughan and Co.’s have their wages 
regulated by sliding scale, the basis being the average price 
obtained by the firm for steel rails, this being verified by a public 
accountant. The last ascertainment gives the men an advance of 
14 per cent. on the wages of the last two months, making them 
19 per cent. above the base rate, and only 1 per cent. below the 
maximum. Messrs. Waring and Lomas have purchased the 
Lumley Steelworks at West Hartlepool, and will shortly resume 
operatic ns there. 


Coal and Coke. 

Improvement can be reported in the leading branches of 
the coal trade, and prospects are good for the remainder of the 
year, more especially in the gas coal branch. The sellers of these 
are realising 11s. per ton f.9.b. for best, and 9s. 6d. for seconds. 
Deliveries of gas coal have been good this month, and will continue 
to increase during the remainder of the year. The demand for 
bunker coals is scarcely as good as might he looked for, considering 
that so many more vessels are in work. Sellers are asking 9s 6d. 
per ton f.o.b. Tyne Docks. Coke for foundry purposes is up to 
about 18s. per ton, and furnace coke is at 17s, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Outlook. 

A HOPEFUL view is everywhere taken of the prospects of 
trade, although the revival is slow. The chairmen of two of the 
principal Scottish railways, at the half-yearly meetings this week, 
spoke in an encouraging way, although they could not so far 
record any material improvement in traffic. Important ship- 
building orders are expected to be added to those now in the 
hands of builders, and, whether the Clyde’s share of these be large 
or small, they will help to improve the state of trade generally. 
The capacity for output in many departments of manufacture is 
now so great, owing to the adoption of the best machinery and 
appliances, that a very large number of orders is required to keep 
works in anything like full operation, and complaints are not 
uncommon of lack of employment. 


The Pig Iron Market. 

There has been some irregularity in the pig iron warrant 
market this week, and fluctuations have taken place in prices. 
Early in the week there was an easier tendency in the market, but 
its tone was strengthened later by reports of advancing prices in 
America. Business has been done in Cleveland warrants from 
5ls, 2d. to 51s, 6d. cash, 51s. 4d. to 51s. 8d. one month, and 
51s. 1ld, to 52s. 2d. three months. ‘Transactions are also noted at 
5ls. 2d. for delivery in nine days, 51s. 3d. ten days, 51s. 84d. and 
51s. 9d. two months, and 51s. 7d. twenty-seven days. The current 
business is, indeed, largely for future delivery. There has been 
less inquiry for Cumberland hematite warrants. 


Scotch Makers’ Iron. 

Business in Scotch makers’ iron is quiet so far as new 
orders are concerned, but makers are understood to have plenty 
of orders in band, deliveries under which will go forward for a 
considerable time. There has been less talk in the last few days 
of an increase in the output, and, in fact, the recent addition of 
one furnace in the manufacture of ordinary iron has been neutral- 
ised by the putting out of a furnace. There are now 82 furnaces 
in blast in Scotland, compared with 83 last week, and 75 at this 
time last year. The prices of Scotch makers’ pig iron are well 
maintained. Monkland is quoted, f.as., at Glasgow, No. 1, 
6d.; No. 3, 56s. 6d.; Carnbroe, No. 1, 60s.; No. 3, 57s.; 
, No. 1, 62s. 6d.; No. 3, 57s. 6d.; Gartsherrie and Calder, 
Nos. 1, 63s.; Nos. 3, 58s.; Summerlee, No. 1, 63s. 6d.; No. 3, 
58s. 6d.; Langloan, No. 1, 64s.; No. 3, 59s.; Coltness, No. 1, 
89s. 6d.; No. 3, 59s.; Eglinton, at Ardrossan or Troon, No. 1, 
58s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 63s. 6d.; 
No. 3, 59s. 6d.; Dalmellington, at Avr, No. 1, 62s.; No. 3, 57s.; 
Shotts, at Glasgow or Leith, No. 1, 63s.; No. 3, 58s.; Carron, at 
Grangemouth, No. 1, 64s. 6d.; No. 3, 58s. 6d. 


Pig iron Shipments. 

The pig iron shipments have been rather better, and it is 
hoped that they may now show some permanent expansion. They 
amounted in the past week to 7319 tons, compared with 4790 in 
the corresponding week. There was the large shipment of 2500 


furs to Italy, and 1345 tcns went to Canada, the other items being 
ludia 196 tons, South America 70, France 30, Germany 70, Holland 





360, Spain and Portugal 290, China and Japan 50, other countries 
242, the coastwise shipments being 2166 tons, against 3348 in the 
corresponding week of 1908. Arrivals at Grangemouth of pig iron 
from Cleveland and district were smaller than usual, amounting 
to 5162 tons, being 4818 tons less than in the corresponding week. 


Hematite Ore and Pig Iron. 

The imports of ore into the Clyde this week have been 
large, embracing no fewer than twenty-one large cargoes. Since 
the beginning of the year the aggregate imports amount to about 
780,000 tons, which is nearly 100,000 tons more than in the same 
period of 1908. Latterly there has been an improvement in ore 
freights, which are now on the basis of 4s. 6d. per ton Bilbao to 
Glasgow, which shows an improvement of about 8d. a ton on the 
lowest rate recorded this year. The business in hematite pig iron 
is encouraging, although it has not attained to the proportions 
expected some time ago. Merchants quote Scotch hematite 61s. 6d. 
per ton for delivery at the West of Scotiand steelworks, but there 
has been an impression that the price may harden somewhat, 
especially if ramours now current as to likely exports should meet 
with confirmation. Both Canada and the United States are 
reported to have been in treaty for shipments of Scotch hematite pig 
iron. Their inquiries hitherto have had reference to Cleveland 
hematite, but it is recognised that shipments could go quite ad- 
vantageously from the Clyde, and of course in less time, than 
from the Tees. The initiation of such business would certainly 
be an advantage to Scotch makers of hematite pig iron, who have 
a large output and considerable stocks out of which the iron might 
be shipped without delay. 


Finished Iron and Steel, 

A less sanguine view is taken of the position of the 
manufacturing trades, this being due, it would appear, 
to the difficulty that certain makers find in obtaining 
specifications in such a regular manner as to keep their 
works in full operation. Specifications for shipbuilding 
material especially are difficult to obtain, and some large 
rolling mills have had to close down. There is a_ better 
demand for structural material for export, and it is reported 
that for girders and joists makers are obtaining 2s. 6d. advance 
in prices. Orders to the extent of 1500 tons for sheets and thin 
plates have been received for shipment to Canada, from which 
also came inquiries for other kinds of finished material. A 
Lanarkshire firm (the Weldless Chain Company, of Coatbridge) 
has an order from a Russian firm for a 3in, diameter weldless 
chain, 2640 yards in length, with a breaking stress of 18 tons, and 
which will weigh 13 tons. Orders for similar work bave also 
been obtained from English firms. It is reported that steel 
angles are selling for local delivery, prompt specification, at 
£5 4s. 9d.a ton net, and ship plates in similar terms at 
£5 12s. The steelmakers held a meeting in Glasgow on Wednes- 
day to consider prices, but no alterations were made. Makers 
of finished iron have been working short time this week in a 
number of instances. They quote crown bars £5 10s. to £5 1b5s., 
angles £5 10s., tees £6, and unbranded bars £5 7s. 6d. per ton. 
The arrangement with North of England makers does not appear 
to be giving the Scotch steelmakers satisfaction, it being uae 
that since the last adjustment of prices the latter are not 
securing a fair share of orders, 


The Coal Trade. 

There is now a little better inquiry for coal for future 
delivery, but the current business is unsatisfactory in amount. 
Prices both for home use and shipment are without material 
change. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Welsh Coal Trade. 

Tuis has not been in a satisfactory way, and there is little 
doubt but that the uncertainty of future prospects has had a good 
deal to do in limiting the coming in of tonnage. The objection- 
able circular, it is true, has been withdrawn, and the fear of a 
partial, much less a general stoppage, is allayed. But it remains 
to be seen what the Conciliation Committee on Saturday will do. 
Very wisely the coalowners have left the matter in the hands of 
the Committee, and it is considered that, if the workmen’s repre- 
sentatives show a temperate spirit, trade will improve. Vith 
German coals and North of England offered to buyers without 
any fear of restriction, of stoppage, or strike, at reasonable prices, 
compared with Welsh best steam coal, the Welsh coalowners have 
to exercise caution in regard to booking for the future. One of 
the important bookings still unsettled is that of the Egyptian 
State Railways, and speculation is very active at present as to the 
figures quoted. The ruling course for coalowners is, as one 
remarks, to hold fairly tightly. ‘‘Drys were easier ; small steams 
quiet and weak.” 


Latest Coal Prices, Cardiff. 

Tonnage coming more freely, but not to the extent 
needed. Disposition to ‘‘ bear” prices noticeable, but coalowners 
firmer, and concessions not given easily. There is a belief grow- 
ing stronger that better times are at hand, and October will prove 
this. Latest market quotations:—Best large steam, 17s. 6d. to 
17s, 9d.; best seconds, 16s. to 17s.; ordinary seconds, 15s, to 
15s. 6d.; best drys, 16s. 6d. to 16s. 9d.; ordinary drys, 14s. to 
14s, 3d.; best washed nuts, 14s. to 15s.; seconds, 13s. to 13s, 6d.; 
best washed peas, 12s, 6d. to 13s,; seconds, lls. to 12s.; very 
best smalls, 8s. 6d. to 9s. 3d.; best ordinaries, 7s. to 7s. 9d.; 
inferior sorts, 6s. 3d. to 6s. 9d.; very best black vein, 15s. 6d. 
to 15s. 9d.; ordinary Western Valleys, 14s. 9d. to 15s.; best 
Eastern Valleys, 13s. 3d. to 13s. 6d.; seconds, 12s, 9d. to 13s. 
Bituminous coal: Very best households, 17s. to 18s.; best 
ordinaries, 15s. to 16s.; No. 3 Rhondda, 17s. 3d. to 17s. 9d.; 
brush, 13s. 6d. to 13s, 9d.; smalls, 10s, 6d. to 11s.; No. 2 
Rhondda, large, 12s. 3d. to 12s. 9d.; through, 9s, 6d. to 10s. 3d.; 
smalls, 7s, 6d. to 8s. Patent fuel, 15s. to 15s. 6d. Coke: Special, 
24s, 6d. to 25s.; foundry, 19s. to 22s.; furnace, 17s. 3d. to 18s, 
Pitwood, 18s, 6d. to 18s. 9d. Latest movements :—More inquiry 
for prompt. Prices steady. 


Newport Coal. 

Quietness continues for prompt and forward. The un- 
certainty existing about trade continues to cripple ; there is no 
change in the difficulty of arranging for future business. Bulk of 
business has been with inferior coals ; sellers firm about prices for 
best. Latest:—Best black vein, 15s. 3d. to 15s. 6d.; Western 
Valleys, 14s. 6d. to 14s. 9d.; Eastern Valleys, 13s. to 13s, 3d.; 
other kinds, 12s. 6d. to 12s. 9d.; best smalls, 6s, 9d. to 7s. ; 
seconds, 6s. 3d. to 6s. 6d.; inferiors, 6s. to 6s. 3d. Bituminous 
coal:—Best house, 15s. to 15s, 6d.; seconds, 14s, to 14s. 6d. 
Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. 6d. to 19s.; 
furnace, 17s, to 17s. 6d. Pitwood, 18s, 9d. to 19s, 


Swansea Prices. 

No alteration of any note. Supply in excess of demand. 
Best hand-picked malting anthracite, 24s. to 24s. 6d. net ; second, 
21s, 6d. to 22s, 6d. net; big vein, 18s, to 20s., less 24; red vein, 
12s, to 12s, 9d., less 24; machine-made cobbles, 23s, 6d. to 24s. 
net ; Paris nuts, 25s. to 26s. net; French nuts, same ; German 
nuts, 25s. to 26s. net; beans, 17s, 6d. to 18s. 6d. net; machine- 
made large peas, 11s. 6d. to 12s, 6d. net; fine peas, 10s. 6d. to 
lls. 6d.; rubbly culm, 5s. 6d. to 5s. 9d., less 24; duff, 3s. to 
3s. 3d. Steam coal: Best large, 17s. to 18s.; seconds, 14s. 6d. 
to 15s ; bunkers, 9s. 6d. to 1s, 6d.; small, 7s. 6d. to 93, 6d.; all 





less 2. Bituminous: No, 3 Khondda, 18s. to 18s, 6d.; through, 





lds, 9d. to 15s. 6d.; small, 10s, 6d. to 1ls,, all less 24; patent 
fuel, 13s, 6d. to 14s,, less 24. 


Iron and Steel. 

Operations were rather of a limited character last week at 
Dowlais, but one or two hopeful features were prominent; one wag 
a steady demand for bar iron, and this is the casa in other parts of 
the district. I note that last week the whole of the furnaces in 
the Morriston group were at work, and the output of the various 
bar-rolling furnaces was absorbed at the local tin-plate mills. No 
less than 118 mills were in action, the largest number that has 
been worked at the same time. One substantial cargo of rails was 
sent to Kurachee from Dowlais, vid Cardiff, on account of the 
India State Railways. From Bruges 1146 tons of bars came to 
Newport last week, and various cargoes of scrap iron and steel, 
The only cargoes of note of iron ore came to Ebbw Vale from 
Bilbao, one of 3300, another of 2500, and a third of 1790 tons, 
Latest quotations, Swansea :—Pig iron : hematite, mixed nutnbers, 
60s. 6d. cash and month ; Middlesbrough, 51s. 9d. cash and month ; 
Scotch, 57s. 6d. cash and month ; Welsh hematite, 65s. to 66s. d.d.; 
East Coast hematite, 64s., 65s. c.i.f.; steel bars, Siemens, £4 12s. 6d, 
to £4 15s.; Bessemer, £4 10s. to £4 123. 6d, Other quotations; 
Block tin, £187 15s. cash ; £158 17s, 6d. three months ; copper, 
£59 5s. cash, and £60 1s. 3d. three months; lead, £13 3s. {d,; 
spelter, £23 ; silver, 2334. per oz. 1650 tons iron ore came this 
week to Swansea from Drontheim, 2240 tons from Bilbao to the 
Blaenavon Company, 2000 to Ebbw Vale from Castro, and 2380 to 
Naylor, Benson and Co., from Benisaf. 


Tin-plate. 
The make and shipment of tin-plate were nearly e ual 
last week, total make being 98,740 boxes and despatch 99,015 
boxes. Stocks now consist of 120,135 boxes. The market con- 
tinues very firm. Inquiry is good, well sustained, and, in the 
opinion of authorities, higher prices are justified both by the 
demand and the increase in costs. Several of the larger manufac- 


turers are refusing to sell C. 18} x 14 under 12s. 9d., C. 28 = 20 
under 253., and C, 20 x 14 under 12s, 3d. to 12s. 6d. Some 


business is being placed at these figures. A higher level of prices 
is regarded as a certainty. Latest quotations are: eines 
plates, Bessemer cokes, 12s, 6d. to 12s. 9d.; C A. roofing sheets, 
£8 10s.; big sheets, £8 10s. to £8 15s.; finished black plates, 24 ¢., 
£11 to £11 5s, 








PERSONAL. — Mr. T, Mather, F.R.S., has been appointed by the 
Executive Committee of the City and Guilds of London Institute« 
Professor of Electrical Engineering at the City and Guilds Central 
Technical College in succession to Professor Ayrton. Professor 
Mather was Professor Ayrton’s chief assistant for many years, and 
was appointed Acting-Professor during last session. 


Contracts, — Jens Orten-Biving and Co., of London, have been 
successful in securing the order for the water turbines which the 
city of Winnipeg is about to instal. The contract is to deliver 
five turbines of 5300 -horse-power, and two of 450 horse-power, 
these turbines being of the Francis type, and the largest of their 
type in the world. We gather that though a considerable amount 
of the work will be done in this country, the main hydraulic part 
will be delivered from Sweden.—Ed. Bennis and Co., Limited, 
have recently received orders for stokers of various types, 
representing a total of twenty-four pairs of stokers from twelve 
customers, the majority being repeat orders. The same firm has 
received an order for coal conveyors from the Wigan Corporation. 
—We are advised that the Paterson Engineering Company, 
Limited, has received from the Admiralty a repeat order for oil 
eliminating plant with quartz sand filter for H.M. Dockyard at 
Chatham, together with the necessary steel carrying structure and 
pipe work. The total capacity of the Paterson purifier at this 
station will now be 10,000 gallons per hour, 


Ir may be noticed, states a well-known electrical 
engineer, that there is no such thing as a gas-tight motor, even if 
the shaft worked through a stuffing-box. The expulsion of, say, 
15 per cent. of the enclosed atmosphere when it was heated and 
the entry of the same amount of gaseous air from the outside on 
cooling would cause the average condition of the atmosphere out- 
side and inside soon to be similar. To enclose a motor tightly to 
keep out noxious gases isa delusion. In an explosive atmosphere 
they must be totally enclosed and strong enough to withstand an 
internal explosion. Experience with open motors exposed to 
various noxious chemical fumes shows that although the motor’s 
appearance may be spoiled and soldered joints affected, yet the 
motors last so long that it is better to let them wear out and buy 
new ones rather than put up with the troubles from enclosing 
them. The reasons given for totally enclosing any but very small 
motors, according to this authority, are usually mistakes. In the 
case of insurance risk they tend to defeat the object in view. In 
nearly every place where power is required for manufacturing, 
open motors may be used and easily protected against the real or 
supposed dangers of its particular environment, 


By the use of the electrophone the London Evening 
News was able to print a verbatim report of Lord Rosebery’s 
speech on the Budget proposals the same afternoon, the sentences 
being in type almost as soon as they were delivered in the Glasgow 
City Hall. In all 2000 miles of telephone wires were used to con- 
nect the Glasgow City Hall with Carmelite House in London. The 
route was from the City Hall, Glasgow, to the Glasgow Post-office 
by underground wires, and then, by the overhead trunk system, 
v4 Carlisle railway station, Leeds Post-office, Hunslet railway 
station, Sheffield railway station, London-road Station, Notting- 
ham, Luton railway station, and Finchley-road Station to the York- 
road Post-office. Then, by underground wires, the route was to 
the trunk telephone exchange in Carter-lane, and from there to 
Carmelite House. A staff of a dozen shorthand writers listened 
to the speech at the London end, each working two minutes at a 
time and then transcribing his notes. The arrangements were so 
complete that the slips of ‘‘copy” were in the printers’ hands a 
few minutes after the words were heard in London, which was 
four seconds after they were uttered in Glasgow. The electro- 
phone, as now improved by the introduction of a new transmitter, 
has been tested over artificial circuits representing 3500 miles of 
wire, and gives a loud-sounding reproduction of the voice. 


ENGINEERS’ WAGES IN MANCHESTER,—After taking a ballot of 
the men in the Manchester district, an agreement has at length 
been reached which has settled the wages question in the local 
engineering trades for a period of at least three years. It will be 
remembered that, owing to the slackness of trade which existed in 
the above district, the men about nine months ago agreed to a 
reduction in wages of one shilling per week, and 2} per cent. off 
piece-work prices, with the proviso that if there was no improve- 
ment in six months the matter was to be discussed again by the 
Manchester District Engineering Trades Employers’ Association 
and representatives of the several trade unions affected, with a 
view to a further similar reduction. When the subject came up 
for discussion again the representatives of the men declined to 
accede to the further reduction, and the masters proposed in lieu 
of the reduction an arrangement whereby the existing rates should 
remain in force for a period of five years. The representatives of 
the men accepted the proposition subject to a ballot of the men 
being taken on the question. When this was done, the men 
declined to bind themselves for five years. A further proposition 
was then made that the current rates should remain in force for 
three years, and, after a second ballot of the men, this has now 
been accepted subject to two..months’ notice of any proposed 
alteration being Piven by either side at the end of the three years’ 
term, which commences at theend of the present month. The 
workers affected include members of some twelve unions, of which 





the Amalgamated Society of Engineers claims about 108,000 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent. ) 


No Change in Rheinland- Westphalia. 
THE reports of last week can only be repeated, for there 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 
‘ When the abridgment is not illustrated the Specification is without 
re 








js absolutely no alteration of any kind to be re orted in cc t 
with the iron and steel industry. Some establishments have been 
more fortunate lately as regards the booking of orders, but there 
are a good many shops that can hardly keep up even a moderate 
activity. Very little is gained on the present quotations, but the 
worst seems past, as regards prices, for here and there a slight 
tendency upwards could be felt. From the Siegerland, for 
instance, better accounts are to hand, both the iron ore mines and 
the Martin steel works reporting increasing employment. For 
sales in the first quarter of next year raised quotations have been 
iven, The business in Siegerland crude iron is nut favourable, 
even spiegeleisen meeting with only moderate request ; stocks in 
pig iron have increased, and a somewhat pessimistic view is 
taken of this branch of the iron industry. The Union of Ger- 
man hoop mills resolved upon a rise of M. 2.50 p.t. for the first 
quarter of next year, 


Good Accounts from Silesia. 

The fact that quotations for some articles in iron and steel 
have been raised scems to indicate an improvement in the Silesian 
iron trade, Breslau dealers issued a circular on the 5th inst. 
intimating an official advance of M. 5 p.t. for Silesian bars, and 
M., 2.50 p.t. for plates, against the prices ruling since January 6th 
of this year, At a meeting of the Upper Silesian Pig Iron Conven- 
tion, which was held on the 11th inst., the minimum quotations from 
July 1st of this year were raised M, 1 p.t. in consequence of a more 
favourable state of the iron market. The Rhenish-Westphalian 
and Silesian tin-plate mills have arranged to form a convention. 
Negotiations continue to be carried on regarding the forming of a 
German bar syndicate. The Prussian and Bavarian State Rail- 
ways have now come forward with their orders for rolling stock, 
the former ordering 2225 passenger cars and 16,731 trucks, valued 
at 187 million marks, From America some fairly large orders for 
war material have recently come in. 


Production of Pig Iron. 

According to official accounts given by the Union of 
Germsn Iron and Steelmasters, the output of pig iron in Germany, 
including Luxemburg, was for August of this year 1,100,671 t., as 
compared with 1,091,059 t. in July, 1909, and 935,445 t. in 
August, 1908. Production in the different sorts of pig iron was 
as follows :—Foundry pig, 217,022 t , against 278,270 t. last year ; 
Bessemer, 37,381 t., against 28,189 t.; basic, 688,738 t., against 
622,831 t.; steel and spiegeleisen, 101,363 t, against 62,182 t.; 
forge pig, 56,167 t., against 44,073 tin August last year. Pro- 
duction during the period from January to August of this year 
was 8,440,692 t., as compared with 7,995,936 t. for the same period 
last year. = 


Latest List Quotations. 

The following are the present list rates, per ton at 
works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 net at mines ; spiegeleisen, 10 to 1Z 
p-c. grade, M. 60 to 63; white forge pig, M. 55 to 58; German 
Bessemer, M. 56 to 58 ; basic, M. 48 to 50 ; Luxemburg forge pig, 
free Luxemburg, M. 43 to 45; ditto foundry pig, M. 46 to 48; 
German foundry pig No. 1, M. 55 to 57; No, 3, M. 54 to 56; 
German hematite, M. 56 to 58; barsin basic, M. 96 to 102; the 
same in iron, M. 122.50 to 125 ; hoops, M. 122.50 ; common plates 
in steel, M. i104 to 110; boiler plates, M. 115 to 120; sheets, 
M. 118 to 125 ; steel wire, M, 127.50. 


Increased Import in Iron Ore. 

The increase in the import of iron ore to Germany during 
the present year has been in marked contrast to the consumption 
of iron ore over here. In August, of the present year, a rise of 33 
per cent. over last year was reported, and in the first eight months 
the import was 58,117,555 q., as compared with 49,648,858 q. in 
the same period last year; this shows arise of 15 percent. It 
must be added, however, that last year’s imports in iron ore were 
particularly small and much lower than in 1907. Spanish supplies 
in iron ore have also risen, while from Sweden only 16.25 
million q., against 20.82 million q. in 1907, have beenimported. In 
French tron ore also an increase was reported, while imports from 
Belgium and Russia have decreased, German export in iron ore 
has been lower than previously, as may be seen from the following 
figures :— 


1908. 1909, 
Import .. 49 648, 58 68,117,555 
Expert .. .. .. 21,420,791 8,360,596 
Increase in iu por. 28,228,L67 39,757,049 


The German Coal Market. 

A steady though rather quiet trade is done in coal and 
coke, both in Rheinland- Westphalia and in Silesia. In house fuel 
an abatement in demand when compared with the end of August 
may be reported. 


Austria-Hungary. 
A slow trade is being done in iron and steel, but prices 
have been well maintained in all departments. Coal has met with 
a fair and slightly improving demand during the week, 


Firm Tone in Belgium. 

Both demand and inquiry have been better than in the 
past month, and there are indications of a further improve- 
ment in several departments. So long as the German iron market 
remains in the present dull condition, and German competition in 
Belgium increases, there is but little hope for a thorough improve- 
ment in the Belgian iron trade. Still, the number of orders that 
have been coming in is sufficient to keep up a fairly good 
employment at the shops. The pig iron market, which had been 
slightly troubled by cheap offers in pig iron from Luxemburg 
carly in August, has gained in firmness since these offers ceased, 
and 6l1f. p.t. for forge pig, 67.50f. p.t. for basic, and 65.50f. p.t. 
for foundry pig, free at works, are the prices now generally 
quoted. Numerous and fairly large orders are being booked in 
nnished iron, the rail department being rather favoured ; prices 
for foreign orders have stiffened. For girders and merchant iron 
the prices formerly quoted still prevail. Engine coal is firm in 
price, while house fuel is a shade easier, On the 22nd inst. the 
large tenders for coal for the Belgian State Railways will be taken 
in Brussels, not in Litge and Charleroi as previously ; the present 
prices are likely to be maintained. 








A consuLaR report on the trade of the district of 
Chiengmai states thut the progress of the railway towards the 
ncrthern port of Siam is naturally the most important factor in 
the commercial development of this district. It seems to be the 
general opinion that at least two years from the beginning of 1909 
will elapse before the railway is opened for traftic to Me Phuak, 
the nearest point of approach to the town of Phre as at present 
a oe and some 16 miles distant therefrom, The distance 
from the present railhead to the point mentioned is approxi- 
mately some 20 miles. Later advices state that the Siamese 
Government have decided to abandon definitely the continuation 
cf this line beyond Sala Me Phuak (Phre) for the present. The 
work, however, is to continue until the railhead reaches Sala Me 
Phuak, all work in the other sections between Chiengmai and 
Sala Me Phuak being immediately abandoned. The reason for 
this move is apparently lack of money. 


Copnes of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Daansiptane, London, W.C., at 8d. each. 
The first date given is the date of application; the second date at the 
end of the abridgment ts the date of the advertisement of the acceptance of 
the complete specification, 

Any person may on any of the spor po mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM ENGINES. 


23,900. November 7th, 1908.—IMPROVEMENTS IN AND RELATING 
TO PACKINGS FOR VALVE SPINDLES AND THE LIKE, Stanley 
Brotherhood and Charles William Bryant, of Peterborough. 

In carrying this invention into effect according to the construc- 
tion shown, as applied in packing a spindle of a high-pressure 
valve, a gland A, Aone to fit the spindle B, is secured in a casting 

C which is screwed into the valve chest D. The bottom or inner 

end of the gland A is turned to an edge E which bears on a turned 

face F in the casting C or chest D. A recess G is turned inside 
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the gland A at its inner end. and within it is inserted a leather or 
other suitable packing ring H. The inner periphery of the ring H 
fits the spindle B, and the outer periphery fits the wall of the 
recess G. The outer side of the packing ring H bears against the 
bottom of the recess G, and its other side is towards the fluid 
which is to be kept from leaking. By this arrangement the 
greater the pressure of fluid the tighter will the ring H pack into 
its recess G and against the spindle B. The spindle may be of the 
screwed or direct-sliding type.—Septe mer 1st, 1909. 


INTERNAL COMBUSTION ENGINES. 


17,490. August 20th, 1908.—IMPROVEMENTS IN CARBURETTERS 
FOR INTERNAL COMBUSTION ENGINES, Frank Egerton Walker, 
of Pine Cottage, Heath-road, Weybridge, Surrey, and George 
Rupert Swetnan, of 28, Britannia-street, Coventry. 

The object is to produce an automatic carburetter of which the 
construction shall be simple, the parts easily removed and replaced 
strong and durable, the automatic action correct and regular, and 
which shall be especially applicable for engines of small power. 
A casing A has an open base B which serves as the air inlet and a side 
outlet C for the mixture. An extension D from the float chamber 
carries the jet E. A cleaning or regulating needle may be 
provided. Within the casing there is a bell-shaped regulator pro- 
vided with a crown H, a mixing tube L, an extension M above the 
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crown with a passage (or passages) K for the mixture, and an 
outer tube F with triangular or like-shaped passage or passages T, 
for the automatic regulation of the air supply. The regulator H 
is attached or connected to the piston N of a dashpot 0, the sensi- 
tiveness of which may be adjusted by a screw-regulated orifice in 
a closing plug P. A spring is provided to facilitate the control. 
The mixture outlet is provided with any suitable throttle valve, 
preferably a spring controlled piston valve R, operated by a 
Bowden wire S!.__ A strainer consisting of a sheet of perforated 
metal or wire gauze, mounted on a ring of metal, may be inserted 
between the carburet er and the throttle valve. A dome-shaped 
strainer may also be provided at the air inlet B, The crown H of 
the bell is preferably dished as shown and drain holes X provided. 
—September 1st, 1909. 


17,526. August 20th, 1908.—IMPROVEMENTS IN AND RELATING 
TO GOVERNING MECHANISM FoR INTERNAL COMBUSTION 
ENGINES, Henry Nield Bickerton and Philip Warwick Robson, 
both of Wellington Works, Ashton-under-Lyne. 





This invention relates to governing mechanism for internal com- 


bustion engines, and has for its object to construct governing 
mechanism which shall be simple in cunstruction and sensitive and 
which shall come into operation quickly whenever a change of the 
load on the engine occurs. On a rod A depending from the 
ordinary centrifugal governor B, a pusher C is mounted, which is 
adjustable upon the rod A, and is situated in a horizontal position 
between vertical faces of two levers D E. One of these levers D is 
pivoted above the pusher, and is operated by the cam shaft F so 
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that it receives a definite angular motion at every charging stroke 
of the engine. The other lever E, referred to as the controlling 
lever, is pivoted below the pusher, and its upper end bears against 
a valve spindle G. On this valve spindle are placed two valves ; 
one, H, which has always a certain amount of opening, controls 
the air supply, while the other, K, controls the gas. Both valves 
are opened by the movement of the lever E, operating on the end 
of the valve spind!e G. These valves are situated outside the inlet 
valve to the cylinder, which is operated in the usual manner 
Two other drawings are given.—September 1st, 1909. 


17,605. August 21st, 1908.—IMPROVEMENTS IN VALVE GEAR FOR 
INTERNAL COMBUSTION ENGINES, Siegfried Barth, of 43, 
Brend’amourstrasse, Diisseldorf-Obercassel, Germany. 

The present invention has for its object mechanism for 
operating the valves of internal combustion and explosion motors, 
in which the member such as a cap or cam upon which the 
operating gear acts is arranged directly upon the valve head. The 
cap or cam B provided with an appropriately-shaped operating 
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face is arranged upon the upper part A of the valve; it may be 
formed in one piece with the part A or detachably mounted 
thereon. A lever C acts through friction-reducing rollers E upon 
the cam B, it is pivoted to the driving rod D. The lever C is 
rotably mounted at F, and in its recking movements presses on 
the cam B and the valve is opened in a vertical direction. The 
upper part of the valve is slotted and the driving rod D is carried 
through the slot G.— September 1st, 1909. 


TURBINE MACHINERY. 


25,905. December Ist, 1908. — IMPROVEMENTS IN TURBINE 
Encings, Arthur William Cooper, of 2, Westfield-place, 
Westfield-road, Broughty Ferry, Forfarshire. 
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This invention has reference to improvements in turbine engines, 





and consists of an improvement in the bodies of rotor wheels, in 
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order to prevent damage to blading by the possible warping or end 
movement of the wheels, in the event of such wheels being exposed 
to a considerable rise in temperature whereby they might expand 
qnicker than the drum or shaft upon which the wheels or rings 
may be placed. A isthe hub of the wheel or ring. B, the drum or 
shaft where fitting to larger bore of wheel. C, the bottom of centre 
rib on the wheel bearing upon drum or shaft. D, isa recess with key 
filling, which is expanded into a space between hub of wheel and 
seat on shaft. Eis the shaft ordrum. F isa feather formed on 
the wheel which enters the recess in drum or shaft. The shaft and 
also wheel are so formed that wheels may be passed axially upon 
drum or shaft, the recess D being of such a circumferential length 
that the feather F formed on wheel will pass axially across same 
and allow the wheel to be brought into position on drum or shaft 
by ne feather into groove about centre of hub for reception 
of same. The wheel is moved circumferentially until the feather 
F is flash at both ends of recess on hub or shaft, then the filling of 
recess D prevents the wheel being moved circumferentially, while 
the feather F which fills the recess on drum or shaft prevents the 
wheel moving either axially or circamferentially.—September 1st, 
1909. 


14,784. June 24th, 1909.—IMPROVEMENTS IN IMPULSE TURBINES, 
John Brown and Co., Limited, of Atlas Works, Sheffield, and 
of Clydebank, Dumbarton, and Thomas Bell, of the latter 
address, 

This invention relates to impulse turbines, such as those of the 
Curtis type in which the casing is divided by stationary diaphragms 
into a series of separate compartments into which steam or like 
motive fluid is admitted in succession through what are known as 
expansion nozzles usually bolted to the diaphragms; and the 
present invention has for its object to provide improved and 
simple means for preventing or minimising the possible leakage of 











Section on line A.B. 


steam from one side of the diaphragm to the other through the 
joint between the halves of each of the stationary division 
diaphragms. According to the present invention where the 
diaphragm is in the form of a flat disc made in halves, in the sur- 
face of one of the meeting faces, which when the halves of the 
diaphragm are brought together form the joint, there is formed a 
longitudinal recess, and in the surface of the other face a counter- 
part longitudinal re. which then enters the recess. 
Clearance is allowed between the top of the projection and the 
bottom of the recess, and between these two surfaces packing of 
asbestos, or like soft material, is inserted so that it extends the 
full length of the joint thus formed. Thus the possibility of leak- 
age of steam taking place from one compartment to the next in 
succession is effectually prevented or minimised,— September 1st, 
1909. 


DYNAMOS AND MOTORS. 


18,053. August 27th, 1908.—IMPROVEMENTS IN AND RELATING 
To Dynamo ELEcTRIC MacHINes, The British Thomson- 
Houston Company, 82, Cannon-street, E.C. 

This invention relates to rotary converters for transforming 
direct-current from one voltage to another, as, for instance, for 
deriving a constant direct-current voltage from a supply circuit, 
the voltage of which varies, or for deriving a direct-current 
voltage, variable at will, from a constant potential direct-current 
circuit. A represents the armature, which is provided with two 
sets of commutator brushes, one set B B connected to the supply 
circuit C, and the other set B! B! connected to the load circuit C!. 
The two sets of brushes are displaced from each other ninety 
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electrical degrees, the armature in the machine shown having a 
bi-polar winding, as indicated both by the diametrically opposite 
positions of the two brushes connected to the same circuit, and 
also by the span of the armature coil X, which indicates diagram- 
matically the pitch of the armature winding. The field magnet 
Dis provided with two sets of poles, one set carrying the coils 
EE, and the other set the coils E1 E!. These two sets of poles are 
displaced from each other by ninety electrical degrees, and the 

les of each set, as, for instance, the two poles carrying the coils 
SE, are of opposite polarity. The two left-hand poles form in 
effect a single pole, as far as the brushes BB are concerned, the 


coy ee poles forming in effect the other pole for these brushes ; 
while for the brushes B! B! the two upper polar projections form 
in effect a single pole, and the lower projections the other. The 
coils E E are connected in shunt to the brushes B B, and conse- 
quently are traversed by currents of constant strength, and 
maintain the poles on which they are placed at substantially 
constant magnetic strength. The coils EK! E! are connected to 
the supply circuit C through a manually operated rheostat or 
automatic voltage regulator F and a reversing switch G, The 
operation of the machine is fully dealt with.—Svptember 1st, 1909, 


TRAMWAYS AND RAILWAYS. 


28,029. December 23rd, 1908.—AN IMPROVEMENT IN RAILWAY 
CuHarrs, William Alfred Sabine Messer, Engineers’ Office, 
South-Eastern and Chatham Railways, London Bridge 
Station. 

A well-known trouble on the permanent way of a railway is the 
creeping of the rails, which is particularly liable to occur on an 
incline. This could be prevented by arranging that the end of the 
inside fish-plate should abut against the inside jaw of the joint 
chair ; in present practice, however, this is impossible with the 
standard British fish-plate because the outside fish-plate would then 
interfere with the driving in of the compressed oak key. The 
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present invention consists in making the joint chair with a lateral 
projection on the inside jaw, so that the inside wo ag may abut 
against the projection, the length of which is such that the outside 
fishplate does not interfere with the driving in of the key. In 
the accompanying engraving A is the inside jaw and B is the pro- 
jection thereon against which the fish-plate C abuts. When it is 
desirable that each end of the fish-plate should have such an abut- 
ment, to prevent creeping in either direction, the two joint chairs 
are made with a right-hand and a left-hand projection respectively. 
—September 1st, 1909. 


AERONAUTICS. 


21,668. October 13th, 1908.—IMPROVEMENTS IN AEROPLANES, 
William Frank Howard, of 18, Egerton-gardens, West Ealing, 
London. 

Beneath two pairs of planes A and B vertical planes C and D are 
provided to form a wal These vertical planes C and D form a 
keel, which is one of the essential features of the invention, and 
gives stability and direction to the aeroplane as a whole, and, 
moreover, prevents the overturning of the aeroplane in a side 
wind. The area of each of the keel planes C and D is made equal 
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to the area of elevation of the inclined horizontal plane above it 
projected on a vertical plane, and these keel planes may take the 
form of isosceles triangles, as shown in the upper engraving, or 
they may take any other suitable form, so long as the areas are of 
the correct measurement, The various planes are braced together 
by means of steel or other suitable wires E, which are connected 
in some cases to suitably disposed struts G carried by a central 
boom or main stay F. Depending from the central boom F a 
motor carrying framework H is provided, and the motor is cun- 
nected up to and drives a comparatively small propeller at a high 
speed,—September 1st, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


21,082. October 6th, 1908.—AN IMPROVED PeERcUssIVE HAND 
Toot, George Henry Rayner, of 24, Edgehill-road, Nether 
Edge, Sheffield. 

This invention relates to a percussive hand tool, which is designed 
with the object of reproducing by machinery the action of the 
collier’s pick, that is to say, the pick is thrown against the coal 
or rock, pulled back from same, and again thrown forward, the 
machine being used without supporting pillars or struts. A is 
a handle provided with control valves and inlets for the air; B 
is a valve of the automatic self-locking type, and C is a cylinder 
fitted with end cover D. E is the piston, and F is the piston- 
rod, both of which are bored out to accommodate and slide 
freely upon a rod or distance piece G, which is secured at H to 
the handle portion of the tool. The forward end of the piston- 
red F is provided with a holder X for the picks K. The 
forward end of the rod or distance piece G is pointed as 





shown, or it may be provided with a bowl or roller. In the 


lower engraving L is a socket to receive the end of the rod G, 
the socket being provided with an integral or detachable wedge 
M, and a cylinder or other projector N is attached to a flange 
O on the socket to enclose the reciprocating picks K, and thus 


N° 21,082. 
CN 


Cc 





HE 





minimise danger to the operator. The holder R is in this cave 
used as a reciprocating hammer, striking upon the end of 1h» 
socket, and thus driving the wedge M into the channel.— 
tember 1st, 1909. 


SELECTED AMERICAN PATENTS, 
From the United States Patent-office Official Gazette, 





932,541. ABNORMAL POTENTIAL-DISCHARGING AND ARO-DISRUPTIN« 
Device, F. W. Erickson and F, W. Lord, New York, N.Y. 
Filed April 27th, 1907. 

The claims, four in number, of this patent are remarkable for 
the ingenuity with which the greatest possible number of words 





has been employed to describe a very simple thing. The use of 
a disc, which can be rotated between two discharging and running 
points, as shown in the drawing, is the invention. 


932,740. DEVICE FOR SEVERING METAL Bopiges, EL. Wiss, (ries- 
heim-on-the-Main, Germany, assignor to Chemische Fabrik 
(riesheim Electron, Frankfort-on-the-Main, Germany, a Coi 


poration of Germany.—Filed January 5th, 1907. 
This is for improvements in the method of severing metals by the 
use of an oxyhydrogen blow pipe. The pavent is for the combina- 
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tion in an apparatus for severing metals, of separated parallel 
wheels axially in line and two nozzles arranged at equal angles on 
opposite sides of the said axis, converging at their lower ends to 
bring the jets therefrom together at the plane supporting the 
wheels, and means for supplying different gases to the two nozzles, 


932,765. AppARATUS FOR HANDLING Siac, DPD, 7. 
Cleveland, Ohio.—Filed November 18th, 1907. 
This patent is for the combination of a stationary table for 
casting and cooling molten slag, the floor being shaped to permit 
the solidified slag sheet being slid off one side thereof, retaining 


Croxton, 











walls to hold the molten slag on the table in a layer of desired 
thickness, and mechanical means for positively sliding the solidi- 
fied slag over the delivery edge of the table, and means for break- 
ing the slag into fraginents as it slides off the table. There are 
three claime, 








A Boarp of Trade inquiry has been held at Belfast 
regarding the burning and loss of the s.s. Lord Londonderry while 
on a voyage from Spain to the United States. The vessel loaded 
at Huelva 3325 tons of washed iron pyrites (sulphur ore) from the 
Tharsis miner, and it was suggested that this material was liable 
to spontaneous combustion, that it was dangerous cargo, and that 
it was owing to its presence on board that the Lord Londonderry 
caught fire and was lost. The court found that washed iron 
pyrites are not liable to spontaneous combustion, that they are not 
dangerous cargo, and that the cause of the fire was the spon- 
taneous combustion of coal in the lower cross bunker. This coal 
came from the Brynynimin and Ton Philip mines in the Rhondda 
Valley, and according to the evidence of Mr. Dwyer Lewis, 
Government Inspector of Mines in the Swansea district, is of 
highly bituminous nature, principally used for gas-producing 

urposes, high in carbon and in sulphur, and large heaps of it on 








ard ship would be liable to spontaneous combustion. 
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Tux science of aviation has exacted a heavy toll in 
human lives during the past month. Previous meetings 
at Kheims and elsewhere had been carried out with a 
singular freedom from serious accidents, which gave to 
everyone an exaggerated faith in the safety of mechanical 
flight. The first casualty was the accident to Lefebvre, 
who, it will be remembered, astonished the public by 
performing acrobatic feats on a Wright machine until he 
was stopped by the officials, who fined him for indulging 
in this dangerous amusement. He was trying a new 
Wright machine at Juvisy when the apparatus suddenly 
dived to the ground, and Lefebvre was picked up dead. 
It is supposed that the wires actuating the elevating 
planes broke, and the unfortunate pilot was unable to 
control his machine; but, as the apparatus was utterly 
smashed, it is impossible to ascertain the true cause of 
the disaster. At Boulogne Captain Ferber lost his life 
through an accident that has happened to many aviators. 
While flying too low, the end of one of his planes touched 
the ground, and, catching in a watercourse, the machine 
capsized, when the engine fell on Captain Ferber and 
broke his back. He crawled out as if there was nothing 
the matter with him, remarking to those who came to his 
assistance that it was a “stupid accident,” and in a few 
minutes he was dead. Captain Ferber was one of the 
pioneers of aviation in France. Starting with gliding 
planes many years ago, he experimented with all kinds of 
apparatus, and under the name of De Rue piloted 
machines at various meetings, although he was generally 
unlucky. He sacrificed his military career in order to 
devote himself entirely to aviation. 


Wuie these fatal accidents to aviators caused profound 
regret, the collapse of the dirigible balloon République, 
and the death of the four officers on board, is regarded in 
France as a national calamity. The République is of the 
Lebaudy type, and was recently delivered to the War 
Department, when it started from Paris to join the army 
engaged in manwuvres in the Centre. On its outward 
journey there was trouble with the engine, when the 
balloon descended, and was damaged by coming in contact 
with atree. It was repaired by the Army Ballooning 
Corps, and resumed the journey a few days afterwards, 
when it was employed successfully in the mancuvres. On 
Saturday it was returning to the military balloon station 
at Chalais- Meudon, near Paris, and had got beyond Moulins 
when the catastrophe took place. One of the propeller 
blades became detached, and, flying upwards, went clean 
through the balloon, which collapsed and fell from a height 
of 600ft. like a stone. The four unfortunate officers were 
killed instantly. As the disaster was due to a purely 
mechanical defect it does not affect the principle of the 
motor balloon, which in fine weather has always per- 
formed consistently, although it is more and more obvious 
that it has considerable limitations. Nevertheless, the 
destruction of the République, and the fatal accidents to 
aviators, make it abundantly clear that danger exists in 
all mechanical forms of aerial locomotion, and while pro- 
foundly sympathising with the French over these disasters, 
we may hope that they will give pause to the many 
hundreds of novices who are purchasing aeroplanes with 
a view of indulging in the new “ sport.” 


Tur enormous difficulty of salvage work in the open 
sea has been again proved by the failure of the attempt 
to raise the submarine C 11, which has now been finally 
abandoned. She was, it will be remembered, successfully 
raised some fifty feet or so from the bottom, and, slung 
beneath the salvage vessel, was being borne towards a 
harbour, when, having travelled but a short distance, she 
encountered some obstruction below, reported to be a 
wreck, and as she could not be cleared, had again to be 
lowered to the bottom. Here operations were again con- 
tinued, but the divers found it possible to descend on very 
few occasions—twelve in all—and then only for a few 
minutes at atime. They were not able even to ascertain 
what the obstruction is, and they reported so much sand 
that work was practically impossible. Hope, however, 
was not given up till the middle of the month, when 
examination showed not only that the submarine was being 
covered with sand outside, but that it had found an 
ingress through the rupture and through the conning 
tower, and that the vessel was filling inside. Under the 
circumstances it was felt that further efforts were fruit- 
less, and the attempt was abandoned, an impressive end 
to the whole painful story being afforded by the funeral 
service for the twelve men, who sank with her, which was 
held on board the cruiser Vindictive close to the grave of the 
submarine. The loss of the vessel shows the necessity of 
some sort of salvage vessel being added to the King’s 
fleet. We have already described those owned by the 
Germans—see THE ENGINEER, October 30th, 1908—and 
the French—Tue ENGINEER, June 11th, 1909. It is time 
we had one of our own. Preparations were indeed being 


made for the construction of outriggers and hoisting 
tackle which would permit the C 11 to be brought up to 
the surface beside the salvage vessel, instead of, as now, 
beneath her, but they were not finished when the an- 
nouncement of abandonment of the wreck was made. 
We trust the work will be proceeded with, so that on 
another occasion there may be no delay. 


THE electrification of the South London line is now to 
all intents and purposes complete, and the official inspec- 
tion by the Board of Trade has beer. recently made with 
perfectly satisfactory results. The company, however, 
does not propose to open the service as yet, and although 
trains are, and have been for rome weeks, running daily, 
it will be nearly Christmas time before they are at the 
disposal of the public. Mr. Forbes and Mr. Dawson are 
determined that everything shall be in perfect order 
before they open the service, and they would rather spend 
a few weeks in running things down to their bearings 
than take the risk of trouble by starting the service at 
once. Time, however, is not being wasted. All sorts of 
tests, which it will be difficult to carry out later, are now 
being made. A train has been fitted up with suitable 
instruments, and such things as the total train resistance, 
the efliciency, and the power factor are being determined. 
It is said that the electrical losses average about 5} per 
cent., and the load factor touches just 80 per cent., 
both very favourable results. An interesting point which 
is being looked into is the wear of the overhead conductor. 
This wire is of copper, and it is 4in. diameter. It was 
prophesied that it would be worn out quickly by the 
friction of the collector. Asa matter of fact, it appears 
that the wear of the wire is inappreciable, the whole 
abrasion taking place on the strips of aluminium which 
form the rubbing face of the collector, and which are 
cheaply and quickly renewable. 


Tue deliberations at the International Trade Union 
Conference held in Paris last month showed a singular 
want of unanimity between the foreign unions and the 
Confédération Générale du Travail. Being the guests of 
the Confederation, the foreign delegates tried to put them- 
selves as much at their ease as possible, but there was 
clearly very little sympathy between them, the visitors 
being constantly on the alert lest they should be drawn 
into approving of the advanced revolutionary doctrines of 
the C.G.T. The wirepullers of the Confederation brought 
forward one motion after another which aimed at uniting 
all the trade unions of the world in one great effort to 
secure the “freedom of labour,” by which is meant the 
reduction of working hours to a minimum and the fixing 
of wages which are apparently to advance in inverse ratio 
to the smaller amount of work done ; but while the foreign 
delegates would doubtless hail this millennium, they had 
too much sense to grasp at the shadow, and the foreign 
delegates spent most of their time in checkmating the 
ingenious moves of the Confederation. Before the con- 
ference was opened, the president of the American 
Federation of Labour addressed the French organisation, 
and told them that they had nothing to gain by their 
policy of intimidation, and similar advice was given 
during the conference by some of the other foreign 
delegates. Unfortunately, this had little effect upon the 
C.G.T., which exists on agitation, and despite the reserved 
attitude of the foreign delegates the French wirepullers 
brought forward their motions in favour of anti-militarism 
and the organisation of a general strike, which, however, 
they had to withdraw. If the conference has done nothing 
else it has shown that the foreign trade unions have no 
intention of abandoning their policy of employing political 
means of attaining their ends, while the C.G.T. stands 
alone in openly adopting revolutionary methods. 


THe “Dreadnought idea” is spreading persistently 
with some tendency—on paper at least—to out-dread- 
nought the Dreadnought. In the United States the Navy 
Department has been steadily increasing the size of 
battleships with each succeeding design, and the two 
latest, which have just been placed under contract, are 
believed to outdo the “big ships” of European navies. 
These two new battleships, the Arkansas and Wyoming, 
are to be 545ft. long and 92ft. beam, with a displacement 
of 26,000 tons on a draught of 29ft. They are rated for a 
speed of 21 knots, and their engine power is to be 33,000 
horse-power. Each will carry 1100 officers and men. 
The side armour will be 8in. thick, and that of the belt 
and barbettes llin. thick. The armament will comprise 
twelve 12in. guns, all capable of being fired on a broad- 
side, sixteen 5in. quick-firers, and a secondary battery of 
smaller pieces. The lowest tender for the hull of each ship 
was £895,000, and under the American law the contracts 
for the two vessels had to be awarded to difterent firms. 


On Tuesday, September 14th, the widened Blackfriars 








Bridge was formally opened to the public by the Lord 


Mayor, and at the same time a new service of the London 
County Council's electric cars was put into operation 
across the bridge. This is now the widest bridge in 
London, having a width of 105ft. between the parapets, 
instead of 78ft. as formerly. The work, which was de- 
scribed in our issue of the 17th ult., was carried out by 
Sir William Arrol and Co. for the City Corporation at a 
cost of £203,000, and a noteworthy feature is that the 
contract was completed six months before the specified 
time. A bridge over the Thames has existed on this site 
for 140 years. The first was a stone structure of nine 
arches, designed by Mr. Robert Mylne. The foundation- 
stone was laid on 31st October, 1760, and the work was 
completed in 1769. The present bridge was designed by 
Mr. Joseph Cubitt, and was the selected design in an open 
competition. The work of construction was commenced 
in June, 1864, and the bridge was opened to the public on 
November 6th, 1869. Although it is now the widest 
bridge in London, it is still excelled by other structures, 
the Alexander III. Bridge in Paris, which is 181ft. 
between the parapets, having the distinction of being the 
widest bridge in Europe. 


Arctic and Antarctic expeditions have been somewhat 
prominently before the public eye during the last week or 
two. First of all an American—Dr. Cook—suddenly 
sprang upon the world the announcement that he had been 
to the North Pole. Buta very short time afterwards Com- 
mander Peary—also an American—made a similar claim. 
Both these explorers state that they have reached the 
Pole; the first during last year, the other this year—and 
there the matter remains. Meanwhile the other side of 
the globe has had attention drawn to it by the arrival in 
the Thames of the Nimrod, the vessel in which 
Lieutenant Shackleton and his intrepid companions made 
their voyage, which ended in the nearest approach to 
the South Pole yet achieved. Further than this, Captain 
R. F. Scott is engaged in preparations for another 
Antarctic expedition. Whatever opinions may be held as 
to the practical advantages to be gained by reaching the 
Poles, all must unite in admiration of the skill and 
energy possessed by those who venture into these ice- 
bound solitudes of continuous cold. The pluck and daring 
evinced are monumental, and in spite of the hardships, 
discomforts, and dangers encountered, it is noticeable 
that when once a man has ventured into these unknown 
wastes he is all anxiety to go again. 


Ir will be remembered that some months ago a 
disastrous strike took place in the button-making indusiry 
at Méru, in France, when the house of one of the factory 
owners was wrecked and damage was done to the nearly 
all the factories in the neighbourhood. Backed up by 
the C.G.T., the button workers claimed an advance in 
wages, which were to be uvified throughout the district ; 
but as this would mean the ruin of the industry, which 
had a great deal of difficulty in meeting competition from 
Japan, many of the owners decided to shut down their 
factories and start business elsewhere. The result is that 
the button-making industry at Méru has been nearly 
ruined, and hundreds of hands have for months been out 
of employment. The families have fallen into such a state 
of destitution that a philanthropist has devoted a large 
amount of capital to the creation of a button-making industry 
on a co-operative basis, and the Méru families have been 
transferred to the new centre. Accommodation of the 
most comfortable kind, with all sorts of up-to-date con- 
veniences, is being provided for the workers and their 
families, who will not only receive good wages but will 
participate in the profits, if any. It is very doubtful 
whether this experiment will prove a success, and it 
remains to be seen whether the philanthropist will con- 
tinue to advance capital to keep the industry going. 
There is so little of this philanthropical spirit that the 
working community would be wise not to follow the 
example of the Méru button workers, although, as things go 
at present, it would seem as if they are of tne opinion 
that strikes with violence offer a panacea for all their 
troubles. There have rarely been so many strikes in the 


| various trades throughout France as have been recorded 


during the past few weeks. 


A PECULIAR and widespread magnetic disturbance oc- 
curred on Saturday, September 25th. Points as far distant 
from one another as England, the United States, Soath 
America, Russia, and Australia are, at the time of writing, 
known to have been affected, and without doubt the dis- 
turbance spread over the whole globe. Visible results were 
observed in Australia, throughout which continent gorgeous 
displays of aurora were witnessed, while northern lights 
were distinctly seen in St. Petersburg and at Wenden in 
Livonia. The most important result of the “magnetic 
storm” was the fact that telegraphic lines were greatly 
interfered with. At the present time it is not exactly 
known how much delay was caused on foreign lines, but 








in this country it varied from one to three and a-half hours, 
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According to a Reuter message from New York, the tele- 
graph and cable service there was “badly crippled.” At 
the Cheltenham—Maryland—Observatory, according to 
another message from the same agency, the disturbance 
. Was so acute that it moved the indicators beyond the 
limits of the record sheets, and upset the adjustments of 
the instruments. The Meteorological Institute, Utrecht, 
reported two important magnetic deviations occurring 
close to one another. In this country the part north of 
Newcastle was perhaps most severely affected. Glasgow 
could not communicate with the Western Hebrides. 
Severe local thunderstorms occurred in many places, the 
East Coast apparently experiencing the worst of these. It 
would be interesting to know how the various wireless 
installations throughout the world behaved during this 
curious phenomenon, which apparently terminated at 
about 9.30 p.m. As usual meteorologists are associating 
the disturbance with the appearance of sun spots. 


As we advance into the twentieth century, centenaries 
of great scientific and engineering events will grow thick 
about us, for the first fifty years or less of the nineteenth 
century saw the birth of many epoch making inventions 
and witnessed many notable discoveries. We have already 
in a mild way celebrated the Watt centenary in this 
country, and during the present month America is show- 
ing us, in the Hudson-Fulton celebrations, her way of 
remembering her famous men. Young America is getting 
the idea that Fulton was the inventor of the steam boat, a-d 
is honouring the Clermont as the first vessel of its kind. 
That is, of course, a mistake, as Americans who have 
studied the history are well aware. Fulton was not only 
anticipated by several projects, notably that of Jonathan 
Hulls, but by many boats which actually ran successfully 
both in Europe and America. Indeed, the first steamboat 
of which we have any record anticipated the Clermont 
by precisely one hundred years, having been built by 
Papin in 1707. It had a water-wheel in the centre, over 
which water raised by the engine was pumped. In this 
connection too, the name of Stevens, a contemporary of 
Fulton’s, must never be forgotten. There was, of course, 
always a party with vested interests who opposed such 
changes as the steamboat would effect, and Fulton’s great 
work was that he succeeded not only in overcoming 
opposition, but in raising sufficient money to build a 
really presentable and workmanlike boat, not a make- 
shift as some of its predecessors were. In later years, when 
a Transatlantic service was talked of, another American, 
Junius Smith, met with the same sort of difficulties. The 
owners of sailing packets used all their influence and 
exercised all their ridicule to destroy his Bills. As we 
know, he ultimately succeeded in raising money to build 
first # small and then a larger vessel], and established the 
first Transatlantic sea service, although the Sirius and the 
Great Western reached New York before his vessel, the 
British Queen, was ready. 


A coMMIssion appointed by the Paris Municipal Council 
has recently been making a tour of inspection through 
the city to see whether anything can be done to reduce 
the obstructions due to surface works in connection with 
the Metropolitan tramways and the electric and com- 
pressed air mains. Some streets have been completely 
blocked up for months. On the Esplanade des Invalides 
the Commission found that behind the huge hoardings 
which disfigured this part of Paris there were offices, 
lodgings, and gardens producing flowers and vegetables. 
In many cases the hoardings have been set back, and 
contractors have been informed that they must terminate 
their work and remove the obstructions within a stipu- 
lated time. The contractors, however, point out that if 
these hoardings have remained s0 long it is principally on 
account of the strikes, which have continually interfered 
with operations, and they can never depend upon the men 
working from one day to another. To make matters 
worse, a further obstruction has occurred in the Rue St. 
Lazare, through the blowing up of one half of the roadway. 
While a violent storm was in progress during the night, 
it is supposed that the pressure of the water in the drains 
was so enormous that they burst, making a hole in the 
roadway about 200it. long. 


Tue past month has witnessed some further Atlantic 
records. The first was made in a westward passage by 
the Lusitania on her first voyage after the alterations to 
her propellers. Leaving Daunt’s Rock atthe entrance to 
Queenstown Harbour on Sunday morning, August 29th, 
she passed the Ambrose Lightship at New York at 4.50 
in the afternoon on Thursday, September 2nd, having 
made the passage in 4 days 11 hours 42 min. Up to 
that time the record for the westward passage had been 
that set up by the Mauretania in the voyage which ended 
on August 19th, and which occupied 4 days 14 hours 
88 min. She was not, however, to hold this record long, 
for the latter vessel in her very next westward crossing 





Seven minutes in time 
represents under three miles in distance, and it is quite 
within the bounds of possibility that the Lusitania made 


made 7 minutes better time. 


the longer voyage to this extent. In any case, supposing 
the weather conditions met with to have been more or 
less the same, there does not appear now to be much 
difference in the speed of these two huge liners, and it 
would be no surprise if the Lusitania after another run 
or two were again to make a faster passage than her 
rival, The Mauretania, we may add, made the fastest 
eastward passage—4 days 13 hours 41 min.—during the 
month, and the North German liner Kronprinzessin 
Cecile ran from New York to Plymouth in record time for 
that port—5 days 7 hours 25 min. 


Durine the past month several successful aeroplane 
flights have been carried out by Mr. S. F. Cody, though, 
unfortunately, on the evening of September 14th, he met 
with a mishap on Laffan’s Plain, where his experiments 
have been made. He, on this occasion, had circled round 
the plain in good style, attaining a fair height, and travel- 
ling very evenly. In coming to the ground at the 
conclusion of the flight a buckled wheel on touching the 
ground suddenly stopped. The aeroplane was brought to 
an abrupt standstill, and Mr. Cody was thrown to the 
ground, with the result that he was slightly injured, the 
machine also being damaged. On Saturday evening, 
September 25th, however, he made two more flights. 
The first lasted 20 minutes, and was made with the 
object of testing the new elevating planes, a new compass, 
and a speedometer. In the second flight, which lasted 
63 minutes, Mr. Cody carried a passenger. Interesting 
speed tests were also carried out on Monday evening, 
September 27th, and with a passenger on the machine he 
succeeded in flying a distance of a little more than a mile 
in lmin. 15 sec. Then flying alone he reduced the 
time for the mile to 1 min. 5 sec., representing a speed of 
45 miles an hour. These tests certainly showed that the 
machine is capable of remarkable speed. Afterwards Mr. 
Cody did some “ cross country” flying, his elevation at 
times being from 150ft. to 200ft. Returning to the plain 
again, the engine was stopped ata height of 100ft., and 
an easy descent made to the ground. 


Berore M. Picard resigned his office as Minister of the 
French Marine he prepared a budget which provided for the 
expenditure of a considerable sum of money upon the 
reorganisation of the navy, notably in completing the 
armament of existing vessels and replenishing stocks 
of ammunition, and the new constructions for 1910 
were to be limited to ten destroyers of 750 tons. His 
intention was to prepare a new programme of naval 
constructions before asking for credits for the building of 
battleships. The new minister, Admiral Boué de 
Lapeyére, is anxious to start upon the construction of 
battleships during 1910, and he is reported to be prepar- 
ing a new budget in which the ten destroyers of 750 tons 
will be replaced by six destroyers of 700 tons, two 
destroyers of 450 tons, and four torpedo boats of 200 tons. 
At the same time it is hoped to start upon the building 
of three battleships of 22,000 tons, carrying twelve guns of 
30 cm. It is considered, however, extremely unlikely 
that the minister will be able to carry out the latter part 
of his programme in 1910, for the reason that the law of 
1907 will not allow of vessels of more than 1000 tons 
being put on the stocks without a special vote of Parlia- 
ment, and it has, moreover, been decided that no credits 
will henceforth be voted for vessels until their plans are 
terminated and everything is ready for the giving out of 
orders. It is obviously difficult to complete these plans 
in time for the budget of 1910, and it seems hardly 
possible that Admiral Boué de Lapeyére will be able to 
do more than start upon the construction of small units 
in the coming year and leave the battleships for 1911. 


On Saturday, September 11th, wireless telegraph signals 
were received at the Cullercoats Wireless Teiegraph 
Station from Lyngley, in Denmark, at the rate of 100 
words per minute, the distance being about 600 miles. 
The Cullercoats station is equipped with the Poulson arc 
apparatus, and also the less modern Spark system, but it 
was with the former that these tests were made. For 
high-speed transmission an automatic sender is used, with 
punched tape—as in the Wheatstone system. It was not 
possible to transmit messages from the Cullercoats 
station at this high speed, since the only automatic 
transmitter which has so far been constructed is at 
Lyngley. The receiver at Cullercoats consists of a photo- 
graphic recorder in which a shadow of a wire which 
vibrates under the action of the waves is projected on to 
sensitised paper, and a trace resembling somewhat the 
record of a syphon recorder is produced. This record 
is said to be extremely clear and easy to read. Speed of 
transmission in wireless telegraphy is being continuously 
increased, and for the comparatively short time the 
various systems have been in existence, the progress made 
has been really wonderful. 





WAGES, PROFITS, AND ROYALTIES IN THE 
COAL TRADE. 
( By a Correspondent. ) 


Ar the present moment no apology need be offered for 
presenting a rough estimate of the average wages, profits, 
and royalties per ton of coal raised in Great Britain. To 
get at the exact figures is, of course, impossible; but we 
may come near enough to the mark of accuracy for all 
practical purposes of public interest. First, let us dispel 
a popular fallacy about wages. During the last two years 
or so prominent Socialist writers and speakers have been 
constantly declaring that miners’ wages average only *s, 
per ton of coal. Indeed, at least two well known Socialist 
journals have recently told their readers that miners’ 
wages only average 1s. per ton of coal. The value of 
these statements may be gathered from the fact that the 
average annual output of coal is considerably less than 
300 tons per worker employed at our mines, so that if 
wages only amount to 2s. per ton our miners receive con- 
siderably less than 600s. each for a whole year’s work— 
say, lls. per week—while if wages equal only 1s. per 
ton, then the miners get little more than 5s. a week. 
As a matter of fact, the average wages-cost of a ton of 
coal is from three to six times as much as the Socialists 
seek to make out. 

Last year we had 987,813 workers employed under the 
Coal Mines Regulation Act. After making allowance for 
the raising of minerals other than coal, we may put the 
number engaged in raising coal at 900,000. These 
workers produced in the year 261,512,214 tons of coal, 
This means a per capita output of about 290tons. Thus, 
at ls. per ton the miners would have received £14 10s. 
for the year, or less than 5s. 7d. per week. At 2s. per 
ton, which is the more general estimate of the Socialists 
and their sympathisers, the average wage would have 
been 11s. 1d. per week. No competent authority will put 


the average weekly wage of the British coal mine worker . 


at less than 30s. At that figure the average wages-cost 
of a ton of coal last year would be only a trifle Jess than 
6s., and in 1907 it would be a little over 63. per ton—say, 
6s. per ton spread over the last two years. It may fairly 
be said that the labour cost of a ton of coal is more, 
rather than less, than two-thirds of the pit-mouth price. 
A prominent employer, Sir Christoper Furness, has put 
the labour part of the cost of production at 77 per cent. 
of the total, while a prominent Labour leader, Mr. T. 
Richards, has put it at 75 per cent. If the figures which 
have recently appeared in three of our leading Socialist 
weekly journals were correct, labour would be getting 
only from 11 to 22 per cent. of the selling price of coal. 

In estimating profits it will be best to take, first, 
a long series of years, covering both ‘‘ booms " and depres- 
sions, and then calculate from the figures of a normal and 
recent year. By this method we shall also get additional 
light on the wages question. From Board of Trade 
returns covering fifteen years, 1886-1900, we get these 
figures :—Tons drawn, 2,802,895,000; value at pit mouth, 
£953,477,0C0 (equal to 6s. 9.65d. per ton); paid in wages, 
£642,386,000 (equal to 4s. 7.01d. per ton). 

These figures show that during that period of years 
labour received two-thirds of the price of coal. Seeing 
that the miners’ daily wage is considerably higher now 
than it was then, while his daily output of coal is some- 
what less, we are quite justified in putting the present 
cost of labour at about 63. per ton. Now, the figures for 
those fifteen years show that, after labour received its 
share, there was left an amount equal to 2s, 2.64d. per 
ton of coal to provide for rents and royalties, rates and 
taxes, upkeep of plant, equipment, and appliances, 
materials, management expenses, and profits all told. As 
clear profit an estimate from the Board of Trade returns 
gave 6d. per ton, while Inland Revenue returns gave 
54d. From Inland Revenue returns for twenty-one 
years, 1880-1900, we get an average of 114d. per ton to 
divide between lessors and lessees—that is, between 
royalty owners and colliery proprietors. The lessors’ 
share of that 114d. was, in 1889, according to the report 
of the Royal Commission on Mining Royalties, about 
53d. That would leave another 53d. per ton as profit for 
the colliery proprietors—a figure not differing materially 
from the others just given. 

Now let us examine present figures, so far as they can 
be ascertained. We shall not be far wrong in putting 
the average pit-mouth price of coal during the last twelve 
sae Saly, 1908, June, 1909—at 8s. 4d.—100 pence. 
And we may put the labour cost at 70 per cent., or 5s. 10d. 
per ton. This leaves us with 2s. 6d. per ton for royalties, 
upkeep, and profits. How much of this 2s. 6d. will be 
clear profit? A well-known expert on mining matters, 
Mr. J. H. Merivale, of Newcastle, has estimated the cost 
of materials used in coal mining, such as timber, horse 
food, oil, &c., at 74d. per ton of coal raised, and salaries, 
commissions, compensation, rates, kc., at 6}d., making a 
total of 1s. 2d. per ton expenses. Taking 1s. 2d. from 
2s. 6d., we are left with 1s. 4d. to divide between lessors 
and lessees, or 44d. more than the average for 1880-1900. 
How much of this 1s. 4d. will be clear profit after rents 
and royalties are paid ? 

What royalties average is a debatable point, and is well 
worth attention in view of the proposal to tax royalty 
owners. As already mentioned, the Royal Commission 
on Mining Royalties put them at 53d. per ton of coal in 
1889. But that was a year of depression and low prices. 
In recent years coal prices have been from a third to a 
half higher than in 1889, and as royalties are in many 
cases based on a sliding scale principle, it is safe to say 
that they will recently have averaged 8d. per ton on the 

toyal Commissioners’ calculation. Against this we 
have had the estimate put forward by one gentle- 
man that royalties now average 1s. per ton. This 
ls. a ton calculation, however, covers ironstone, 
lead, and tin, as well as coal, so that we may 
assume that this authority will admit that coal royalties, 
on his own estimate, will be somewhat below 1s. per ton, 
and if we make allowance for the few cases where the 
colliery proprietor is a freeholder, we shall have to make 
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IRRIGATION DAMS IN THE UNITED STATES 








Fig. 17—THE SHOSHONE DAM 


a further deduction from this 1s. a ton estimate of | 


royalties, so far as coal is concerned. On the other hand, 
we cannot accept the estimate of the Royal Commission 
that coal royalties were as low as 54d. in 1889, or that 
they will be as low as 8d. now. In the first place, 
the Commissioners admitted that their report was 
based upon ‘“ meagre” information. Tenants were 
reluctant to give full accounts in public evidence. 
Secondly, the Commissioners either absolutely ignored, 
or palpably underrated, some important points in 
such evidence as was given. They took little or no 
account of such royalty charges as lease fees, waterleaves, 
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Fig. 19—GATE VALVE, SHQSHONE DAM 


end airleaves, and, in the case of Scotland, they gave it 
in their report that the maximum coal royalty was 1s. 3d. 
per ton, after it had been proved to them that the maximum 
was not less than 2s. 6d. perton. Indeed, two prominent 
members of the Commission themselves tendered evidence 
completely at variance with the “ findings” of the report, 
which, nevertheless, they signed without protest. And, 
thirdly, the basis of royalties has been put upin sympathy 
with the rise n coal in the case of new leases and renewals 
since 1889. We shall be amply justified, therefore, in 
putting present coal royalties at 10d. per ton, on the 


| per annum, as net dividen 








Fig. 18—-THE ROOSEVELT DAM 


average, for while they are as low as 2d. in one case they | 
reach 2s, 6d. in another. Taking 10d. as royalties from | 
the 1s. 4d. we have estimated as the amount divided | 
between lessors and lessees, we are left with 6d. per ton 
profit for the colliery proprietor. This is the same figure | 
arrived at by Mr. Merivale, after elaborate calculations | 
made about seven years ago. 

All the available evidence, then, supports the conten- | 
tion that profits on coal-mining in the United Kingdom, | 
spread over a reasonable period of years, or in a normal | 


IRRIGATION WORKS OF THE UNITED STATES 
GOVERNMENT. 
No. III.* 
THE SHOSHONE IRRIGATION DISTRICT. 

Tue Shoshone District, in the State of Wyoming, 
provides for the irrigation of about 150,000 acres of land 
having a light sandy loam and clayey soil. The district 
has an elevation of from 4000ft. to 5000ft. above sea level, 
and the temperature range is from 30 to 95 deg. Fah. 
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be made out, the capital invested in coal mining is equal | 
to 103. per ton of output, or a little over £180,000,000. 
At 6d. per ton profit the dividend will be 5 per cent. gross. 
But it must be remembered that most collieries are lease- 
hold, and allowing for redemption of capital within the 
average lease period, which is understood to be something 
over thirty years, practically two-fifths of the gross 
profits are absorbed, leaving only 3 per cent., or £3,900,000 
on the capital invested in an 
industry yielding not less than £76,000,000 a year in 
wages. 





Fig. 20—THE CORBETT DIVERSION DAM 


The irrigation water supply is obtained from a great 
reservoir formed by the construction of a dam in a narrow 
rocky canyon or gorge by which the Shoshone river 
breaks through the mountain range. The gorge is about 
8 miles long, and at its entrance the width is only 60ft. 
at the bottom, increasing to only 200ft. at a height of 
about 800ft. The reservoir or lake thus formed will have 
an area of 10 square miles, with an average depth of 70ft. 
—maximum 243ft., and a capacity of 456,000 acre-feet. 


* No. IL. appeared September 24th, 
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Its watershed area is 1380 square miles, with an average 
annual run-off of 1,027,000 acre-feet. The river flow ranges 
from 2000 to 15,000 cubic feet per second. The stored 
water will be discharged as needed by an outlet tunnel 


to the river channel below the dam, and about 12 miles | 


down the river it will be diverted by a dam into a tunnel 
leading to the main canal. 

The great Shoshone dam, which form: the reservoir, is 
of remarkable proportions, being of great height, but 
short length, owing to its being built in a narrow gorge 
with approximately vertical walls. Its length is only 
85ft. at the base and 176ft. on top, but it has a maximum 
height of 326ft., with 243ft. depth of water against the | 
face. Its width is 108ft. at the foundation and 10ft. at 
the top, with an inclination of 20 to 3 for the water face | 
and 4 to 1 for the down-stream face It is arched in plan, | 
and is of monolithic concrete construction, having a 
volume of 69,000 cubic yards. Fig. 17 is a view of this 
dam under construction, with the cableway by which 
material is handled, and the rope suspension bridge span- 
ning the gorge. The cableway has one tower at the top 


of one side of the gorge, while the other is at the bottom 
of the opposite side, the cables crossing the site of the | 
dam diagonally. The river bed is laid dry, the flow being | 


<--- [6'--> 




























thedam. The platform extends below the weir, forming a 
wide apron to receive the force of the falling water and 
prevent erosion. This apron is 24in. thick and extends 
35ft. below the dam. The entire structure is a monolithic 


mass of concrete, reinforced by steel bars. There being | 


no sand in the vicinity, a stone crushing plant was installed 
to crush small boulders to a size suitable as a substitute 
for sand. 

At one end of the weir—Fig. 20—is a sluiceway, 21ft. 
wide, extending about 100ft. upstream. The lower end of 


| the sluiceway—in line with the dam—is closed by three 


sluice gates 5ft. wide. The land side of the sluiceway 
channel forms a weir, over which the water flows into a 
basin having a floor sloping to the mouth of the tunnel. 
This tunnel is 10ft. by 10ft. in section, with an enlarged 
entrance for two sluices 6}ft. wide, fitted with gates. 
Grooves are made in the masonry of all sluices so that 


| these openings may be closed by stop planks to permit of 
| access to the gates for inspection and repair. 


The tunnel 
is 8} miles long, driven through a shale that disintegrates 
very rapidly when exposed, so that timber lining had to be 
used in several places to hold the excavation until the 
concrete lining could be built. 

The water from the tunnel is delivered into a small 
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and use of water made it quite impossible for such a plan 
to be carried out by private enterprise and capital, In 
1902 the matter was taken up by the Government, and 
put into the hands of the Reclamation Bureau, 
Extended explorations and surveys were made, and a site 
| was found near the headwaters of the river, in an almost 
| inaccessible mountain region, and at a distance of some 
'60 miles from the irrigation district. When it was 
| decided to carry out this project one of the first works 
was the construction of a road to the site. This ran for 
20 miles across an absolutely waterless desert, giving 
growth to nothing but the weird cactus tree, and then for 
40 miles through a wild mountainous country. 

For the work of construction of the main dam—named 
the Roosevelt Dam—and the auxiliary works an industri! 
town was established near the site, and provided with 
waterworks, electric light, and other modern conveniences, 
in order to make life as comfortable as possible. Saw. 
mills were established in a forest 30 miles distant to 
supply timber for the buildings and construction work, 
and all this timber had to be hauled to the site by wagons, 
which necessitated the construction of roads. No less 
than 150 miles of road in all were built for this project. 
A lime-kiln, stone-crushing plant, machine and blacksmith 


| 
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Fig. 2i-CROSS-SECTION OF THE CORBETT DAM 


diverted through the future outlet tunnel, and carried off 
by the timber-box aqueduct on the left. 

The work here was extremely difficult owing to the in- 
accessibility of the site. A road eight miles long had to 
to be cut in the wall of the gorge, and a cableway was 
thrown across the top of the gorge for handling and 
placing material. Much of the drilling work for blasting 
was done by men suspended by ropes, and finding a pre- 
carious footing in the face of the cliffs. 

The outlet tunnel of the reservoir was built first to 
carry the low-water fiow of the river during the foundation 
work of the dam. A temporary crib dam, with rock 
filling, was built to divert this flow into the tunnel, the 
dam being 430ft. long and 17ft. high. To carry the river 
previous to the opening of the tunnel, a timber flume or 
canal was built from the temporary dam to a point below 
the site of the main dam. This had a capacity of 2000 
cubic feet per second. 

Through the side of the gorge is driven a tunnel, which 
serves as the outlet for the reservoir. It is 480ft. long, 
10ft. wide, and 10ft. high to the springing line, with an 
arched roof of 10ft. radius. Its floor is 233ft. below the 
crest of the dam. The gate chamber, sluice gates and 
operating machinery are very much the same as at the 
Pathfinder Dam, previously described, but there are three 
instead of four sluiceways. The gates sustain a water 
pressure of 440,000lb., and require a lifting force of 
120,000 lb. to overcome the total friction and gravity load. 
The general arrangement of the gates and mechanism 
is shown in Fig. 19. 

Twelve miles below the Shoshone storage dam is the 








Fig. 23-—THE WEIR OF THE CORBETT DAM 


Corbett diversion dam, which turns the water into a 
tunnel leading to a main irrigation canal. This dam 
consists of an earth embankment and a concrete weir | 
with headworks for the canal. The general arrangement | 
is shown in Fig. 20. The earth embankment or dam is 
450ft. long, and of the section shown in Fig. 21. It is 16ft. 
wide on top, with slopes of 3 to 1 on the water side and 
2 to 1 on the rear side. From a vertical plane in the 
middle the upstream half of the dam is a mixture of 
natural gravel and clayey earth in equal proportions laid | 
in 6in. courses, each sprinkled and rolled with a roller 
weighing one ton per foot of width. The slope is faced 
with 2ft. of coarse gravel and boulders. The downstream | 
half is composed of gravel placed in 12in. layers. Under | 
each toe is a trench 6ft. wide and 4ft. deep, well filled and 
rammed to form a cut-off. Where the embankment is 
laid against the masonry abutment of the weir it is com- 
posed of gravel and earth deposited in layers and puddled | 
with an excess of water. 

The weir is a reinforced concrete structure 400ft. long, 
with a height of 18ft. It is of peculiar design, Fig. 23 | 
having an inclined face and a crest, 30in. thick, supported | 
by cross walls or buttresses 24in. thick and 14ft. between 
centres. It has no back wall, and the triangular spaces | 
between the buttresses are open on the downstream side. | 


The dam is built on shale and gravel, and has a wide flat | conservation of the waterin the mountains, before reaching 
base or platform with three cut-off walls carried down into | the channel traversing the desert plains. The cost of the 
the shale formation to prevent any leakage under | necessary works and the complications of land ownership 


| of 55 cubic feet and 200,000 cubic feet per second, with 
| ranges from a small stream to a destructive flood. 


| the requirements of the existing irrigation canals. 
| this seeming encouragement a number of additional 


| supply the canals to their capacity. 


| to 1000 cubic feet per second. On the south side there 
| were six main canals aggregating 128 miles in length, 


| per second. The combined capacity of the ten canals 


Fig. 22—DIAGRAM 


reservoir or settling basin formed by closing an opening 
between two hills. A sluicing tunnel is driven from the 


lower end cf this basin, and discharges into the valley of | 


the Shoshone River. The main canal is taken off from 
the lower end of the reservoir, the head works having six 


regulator gates 4ft. wide and 8ft. high. The normal | 


water level is 18in. above the top of the gate opening, 
and the maximum height a head is 8ft. above the open- 
ings. The short dam or wing on either side of the 


headworks, extending to the slope of the hills, is of | 


cellular construction. There are two vertical walls Sin. 
thick, 14ft. high and 14ft. apart, connected at 10ft. 
intervals by cross walls; all walls are of concrete and 


extend about 3ft. into rock. The rectangular spaces are | 
filled with earth, puddled and rammed. All the concrete | 


of the headworks and wings is heavily reinforced with 
steel. The canal is 20ft. wide on the bottom. 
THE SALT RIVER IRRIGATION DISTRICT. 
This is a third district which is served by a reservoir 
formed by the damming of a deep and narrow river gorge. 


This district is in Arizona, it is one of the largest and has | 


required some of the heaviest engineering works. It 
provides for the irrigation of about 200,000 acres by a 
gravity flow, while water-power from the main reservoir 
will be used to pump water from underground sources on 
an area of about 40,000 acres. The district has an 
average elevation of 1000ft. to 1300ft. above sea level. 
Its mean temperature is 70 deg. Fah., with an extreme 
range from 20 deg. to 120 deg. The rainfall is 10in. to 
20in. per annum on the drainage area or watershed of 
the reservoir, with a run-off of 663,000 acre-feet per 
annum at the site of the dam. On the irrigable lands, 
however, the average rainfall is only from 3in. to 10in. 
The principal products are semi-tropical fruits, cereals 
_ alfalfa. The soil is mainly a sandy loam with some 
clay. 

The fertility of the soil when watered has attracted 


| adventurous settlers to this great desert area for many 


years past, and irrigation has been practised for 40 years 
in the valley of the Salt River. The river derives its 
name from salt wells, which render the water slightly 
brackish. The irrigation canals, built by irrigation com- 
panies, land companies, and associations of farmers, took 
water directly from the river channel. The river, how- 
ever, has a very uncertain flow, ranging between extremes 


alternating periods during which the average annual flow 
is high or low for a few years. The actual annual flow 


Beginning with 1885, there was a series of years of high 
annual flow, with a supply more than sufficient to meet 
With 


canals were built, with the result that it would have 
taken twice the amount of water ordinarily available to 


According to a statement by Mr. A. P. Davis, chief 
engineer of the Reclamation Bureau, there were on the 
north side of the valley four main canals aggregating 120 
miles in length, and with capacities from 100 cubic feet 


and with capacities from 52 cubic feet to 600 cubic feet 


was 2900 cubic feet per second. A series of years of 
unprecedented draught began in 1898, and resulted in 
great loss in the irrigation districts. It was evident that 
the unregulated river flow could not be relied on for any 
extensive development by irrigation. But it was evident 
also that there were great possibilities in the storage and 


MATIC ELEVATION OF THE ROOSEVELT DAM 


shops, refrigerating and ice-making plant, telephone lines, 
&e, were among the varied equipment necessary for 
carrying on this extensive work at a great distance from 
railways and centres of population. 

The great cost of transporting material in wagons for 
long distances was an important feature to be considered 
| in relation to the cost of the work. In particular, the 
| cost of transporting the quantity of cement required— 
about 250,000 barrels—was so great that the engineers 
considered plans for a cement-making plant, using raw 
materials obtainable within easy reach. The Govern- 
ment invited tenders for the supply of the cement, but 
the result was that it was deemed economical to instal a 
complete plant to be operated under the direction of the 
Government engineers. The capacity is from 300 to 400 
| barrels of Portland cement daily. Experience has shown 
| that the cost of the locally manufactured cement, includ- 
| ing charges of every kind, is less than half of what it 
would have been if purchased from manufacturing plants 
and transported by rail and wagon to the point of use. 
More than half of the local cost is represented by the 
transportation of the oil fuel for the kilns, which is brought 
| from California. As all the sand available was mixed with 

















Fig. 24—CROSS-SECTION OF THE ROOSEVELT DAM 


clay, and was otherwise unsuitable for use in concrete, a 
stone-crushing plant was installed, and crushed dolomite 
rock substituted for sand. 

There being no fuel available for steam power, the 
engineers established a hydro-electric plant. A dam was 
built 20 miles up the river, diverting part of the flow into 
a concrete-lined canal, which crosses lateral gorges by 
numerous concrete aqueducts, With a penstock tunnel 
620ft. long and a vertical fall of 250ft. at the site of the 
main dam, the plant developed 4400 horse-power, which 
was utilised for a variety of purposes. This plant is for 
permanent use, and will be enlarged. The project 
includes the development of water power at the dam, 
and by vertical drops in the canal, aggregating 26,000 
horse-power. The current will be transmitted to a station 
about 90 miles down the river, where it will be used to 
operate pumping plants drawing water from underground 
sources to irrigate a tract of some 50,000 acres. 

The reservoir formed by the Roosevelt dam will be 
25 miles long, and will cover an area of about 30 square 
miles. It will have a capacity of 1,284,000 acre-feet at a 
level of 220ft. above low water. The dam is 700ft. long 








on the top, and its height above foundation is 284ft., with a 
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maximum depth of 242ft. of water against the face. The 
water side has an inclination of 20 to 1, while that of the 
downstream side is 3 to 2. The width is 170ft. at the 
pottom and 16ft. at the top, with a roadway along the 
crest. The volume of the dam is about 340,000 cubic 
ards. It is built of rock-faced hard sandstone for the 
faces, laid up in Portland cement in random courses. 
The backing or interior mass is of rough quarry blocks 
laid in concrete. It is of curved form, acting as an arch, 


time. The river be 


for the irrigation canals. 
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Dam 1300 Ft long. 








Fig. 25—THE SALT RIVER DAM 
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and has a radius of 420ft. The work was many times 


flow through these openings, but this ceased in a short 
is now covered with a blanket or 
layer of silt deposited by the still water of the pool above 
the dam, and this serves effectually to prevent seepage 
through the material beneath it. The pool acts thus as a 
settling basin, so that practically clear water is drawn off 


At each end of the dam is a sluiceway, with the head- 
works for a main canal. The sluiceway on the north 








side is 80ft. wide, with four sluices. 


As originally 
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2s IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel Institute, 
which opened in the hall of the Institution of Civil 
Engineers on Tuesday last, is distinguished as having 
attracted the largest number of members who have ever 
given in their names to attend any similar conference. 
The last time the Institute held an autumn meeting in 
London was in 1906, when a joint conference took place 
with the American Institute of Mining Engineers. In all, 
the Reception Committee had to make provision in the 
social programme, and in the arrangements for visits, for 
some 1300 persons, and the demand for accommodation 
had the result of making it necessary to refuse many 
applications of inclusion in special functions for which, as 
in the majority of cases, a limit was put upon the num- 
ber participating. The Reception Committee and the 
secretarial staff did all that was possible in the way of 
obtaining increased facilities for the visits, but there was 
still a considerable surplus of applications with which it 
was impossible to comply. 

Lord Airedale presided at the opening meeting in the 
absence of the President, Sir Hugh Bell, and was sup- 
ported by the Duke of Devonshire, the President-elect ; 
Lord Glantawe, Str John Alleyne, Mr. E. P. Martin, Mr. 
A. Tannet Walker, Mr. Percy C. Gilchrist, and other vice- 
presidents and members of council. 

The secretary announced the names of the retiring vice- 
presidents, Mr. Arthur Keen, Sir Wm. Thomas Lewis, and 
Mr. Percy G. Gilchrist, F.R.S. The retiring members of 
the Council are Messrs. C. J. Bagley, Wm. Evans, J. H. 
Darby, J. E. Stead, and Sir Alfred Hickman. 

The first paper taken was that by Mr. E. J. Ljungberg 
“On the Refining of Steel by Electricity,” which we give 
in full below. 

On the whole there is at present not much more to add to what 
has already been published concerning the melting of steel by use 
of electric current. Many types of furnace have been evolved and 
constructed—the Héroult, Kjellin, Stassano, Girod, Réchling- 
Rodenhauser, and others. It is also well known that furnaces up 
to a capacity of 15 tons have been built for making special steel 
with good commercial results. For making steel of ordinary 





interrupted by floods, some of which washed away the 
construction plant and the cofferdams built to divert the 
low-water flow through the outlet tunnel during the con- 
struction of the foundations. “Iwo parallel cable-ways, | 
1200ft. long, were stretched across the gorge for hand- | 
ling material, and masons’ derricks were used for setting | 
the stones in place. The contract was let in 1905, et 
in May, 1909, the masonry had reached a height of from 


planned, the water was to flow over aside weir into a 
basin, across which were the headworks—with regulating 
gates—for a canal 40ft. wide, and having a flow capacity 
of 2000 cubic feet per second. As built, however, the 
gates are in a wall which takes the place of the weir, and 
the basin forms the head of the canal. 

The sluiceway on the south side is 40ft. wide, and its 
floor has a slope of 1 in 66. The floor is 8ft. below the 





125ft. to 152ft. A view of the work is shown in Fig. 18, | crest of the dam. In line with 
while its elevation and cross-section are shown in Figs. 22 | the nc ge the sluice gates, 
and 24, |@ centr ier forming two 
The outlet from the reservoir is a tunnel 500ft. long, | openings, Pies fitted with & 
driven through the hill against which one end of the dam | vertically sliding gate 15ft. wide 
abuts. This tunnel discharges into the natural channel | and 9ft. high. The river side 
of the river below the dam. In section it is 12ft. wide | of the sluiceway is a wall as 
and 10ft. high, with a flat arch roof. The floor is 290ft.| high as the dam. The shore 
below the crest of the dam. In the tunnel is formed a | side was to be a weir discharg- 
gate chamber 19}ft. wide, which is divided by two piers | ing into an entrance basin, as 
into three openings or sluice-ways, 10ft. high and 5ft. | noted above, but in construc- 
wide. Each opening has two gates 114ft. by 6}ft., one | tion the weir was replaced with 
being for service and the other for emergency. | concrete wall 15ft. higher 
Over the gate chamber is a gallery in which the gates | than the dam, with nine open- 
stand when raised, and above this again is a chamber for | ings, 5ft. high and 7ft. wide, for 
the vertical operating cylinders. All these chambers are the regulator gates or head 
cut out of the rock. Each gate has a 6in. piston-rod 32ft. | gates of the canal. The sills 
long, the piston being in a steel cylinder designed to carry of these openings are 4ft. below 
700 lb. pressure. The gates are of the Stoney type, with | the crest of the dam and 4ft. 
rollers moving in guides. The bronze seat is made with above the floor of the sluiceway, 
a slope on the face, so that the gate does not come to a | so that when the flood water is 
full bearing until just as it is closed; while in opening, | running through the sluiceways 
the rollers take the pressure as soon as the gate moves. the heavy silt will be carried 
In this way all friction and grinding between the gate | near the bottom and will not 
and seat are avoided. The general arrangement is similar | enter the canal. When the 
to that at the Shoshone and Pathfinder dams, previously | gates are closed, also, the sedi- 
described, and shown in Fig. 19. The gates are the | ment or silt will collect on the 
largest ever built to work under the great pressure of | floor, below the canal openings. 
100 lb. per square inch. In addition to the tunnel, there | This canal has a capacity of 
is a 10ft. conduit through the dam, at a height of 75ft. | 1200 cubic feet per second. 
above the river bed. Besides the main dam, thereservoir| The sluice gates are steel 
has two overflows or waste-ways, having a combined | boxes filled with concrete, and 
length of 320ft. ‘When water is needed for irrigation, the | weigh six tons each. They are 
sluices in the outlet tunnel will be opened to the extent | operated by cables led through 
—— — the water will flow into the river channel | a — under Poe raed 
»elow the dam. | an sing up shafts to eys 
About 55 miles down the river is the granite reef | on om of the piers Me side- 
diversion dam, turning the water through the headworks | walls, from’ which they pass 
of a main irrigation canal on each side of the river. It | down to the gates. All the 
raises the level of the Salt River—and its tributary the | cables pass round a segmental 
Verde River—about 15ft., and is made long and shallow drum of 7ft. radius and up a 
to prevent raising the flood waters too high. The crestis | shore shaft to a power-house. 
1310ft. above sea level. The general arrangement of the | Their ends are attached to a 
dam, with its sluices and canal headworks, is shown in | crosshead on the piston-rod of 
Vig. 25. The dam is 1300ft. long, and has an ogee form | an inverted vertical cylinder 
for the lower face, with a slope of 4 to 7, and a bottom | 26in. by 96in., a nut on the tail 
curve —. in a wide apron to prevent erosion of the | rod providing for locking the 
riverbed. The depth to bed rock is too great to permit | gates in any position. The 
of carrying the foundations to rock. The dam is built | operating pressure in the cylin- 
therefore upon the deep stratum of gravel and boulders, | der is about 700 lb. and is 
special means being taken to prevent undermining by the | maintained by a pump driven 
percolation which will occur under the pressure due to | by an 8 horse- power petrol 


the heed of water at the dam. The dam is of mono- | engine. 
lithic concrete construction, reinforced by steel bars. It) The regulator gates are raised 
is 40ft. high above the foundation, and 20ft. above the | by nuts on the aded stems, 


river bed. The curtain walls or cut-off walls are to check 
seepage, but 6in. openings are made in the second wall to 
permit the escape of any water that may percolate through 
the material, and so prevent any apnent seven against 


engine. 





i = 


quality the electric method still seems to be too expensive, even 
where cheap water power is available. 

At Gysinge, one of the works belonging to the Stora Koppar- 
bergs Bergslag, there is one Kjellin induction furnace with a 
capacity of two tons, but as this is working as a Talbot furnace, 
not more than about one ton at a time is tapped. 

The continuous current used in this furnace represents about 
200 kilowatts, and the output in 300 days amounts to about 
1200 tons of ingots, using 50 per cent. pig and 50 per cent. scrap, 
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Fig. i—ELECTRIC SMELTING FURNACE 


these nuts having ball bearings and bevel gears driven | As no cther pig iron is used except the famous Dannemora brand 
by a running rope from a winch connected to the petrol | made by the firm, which, as every one knows, is extremely low in 


| phosphorus and sulphur, the process can hardly be called a re- 


| fining 
possessing some superiority over steel made by the ordinary 








the base of the dam. These openings are 5ft. apart and 
6ft. above the bottom of the my 

An apron extends 75ft. beyond the dam, and is laid on | 
a prepared bed of boulders 44ft. thick. The concrete is 
18in, thick, and was laid in sections 10ft. square, with 
din, Br between them to permit the escape of any 
underlying water held by the curtain wall at the lower 
end of the apron. When the water was first raised at the 
dam by closing the sluices, the pressure caused a slight 


Marine Propulsion and S 





provided for by the late Peter Denny, 
this year to Mr. William P. Durtnall for his paper on the | it Da 
‘Generation and Electrical Transmission of Power for Main | one-third is exported and two-thirds are used at the works at 
ed Regulation,” read at the Franco- | Séderfors and Elfkarleé for the manufacture of Dannemora Wallon 


rocess. The product is a carbon steel of high quality, 


melting processes, the quality which I would instance specially 


| being that it is comparatively soft to work, either hot or cold, 


— submitted in com- | 
-09, 





INSTITUTE OF MaRINE ENGINEERS.—The Denny Gold Medal, | although high in carbon. It is a superior carbon tool steel. It 
LL.D., has been awarded | may be of interest to state that the company makes about 15,000 
tons of Dannemora charcoal pig iron annually, of which about 


British Exhibition in July, 1908, which was adjudged by the | bar iron, open-hearth and crucible steel. 
Council of the Institute to be the best 
petition for the Medal during session 190! 


In the electric furnace, as well as in the crucible plant, there 


are also produced, among different kinds of special steel, high- 





340 


THE ENGINEER 





Oct. 1, 1909 





————. 





speed sélf-hardening steel, tungsten steel, chromium steel, and 
nickel steel. Such steels can easily be made in electric furnaces 
when the necessary care is taken. When speaking of high quality 
steel, all steel makers know that the utmost care in heating, 
bawmering, rolling, and tempering is necessary if a good result is 
to be obtained. 

For a country like Sweden, possessing practically no coal mines 
but numerous waterfalls, the manufacture of iron and steel direct 
from ore by the agency of the electric current is of much more 
interest than the melting of pig and scrap to make steel. At the 
works at Domnarfvet extensive and costly trials have therefore 
been made in the direct reduction of ore during this and the past 
few years. 

In these experiments two modifications of a furnace constructed 
by. Mr. Wallin in Berlin and several modifications of a furnace 
constructed by Messrs. Griinvall and Lindblad (the Electro-metal 
Company), Ludvika, have been tried. Of these it is needless to 
describe any except the latest form. 

The accompanying drawing—Fig. 1—shows a furnace similar to a 
common blast furnace, but with three electrodes fed by three-phase 
alternating current at about 40 volts, 60 cycles, and 9500 ampéres, 
averaging 674 horse-power, instead of tuyeres. In this furnace, 
which has been running for 1903 hours, there have been produced 
28 tons of iron, containing from 0.95 to 3.09 per cent. of carbon. 

In the manufacture of this quantity there was used :— 


Tons. 
Ore 442 
Lime .. 24 
Coke .. 41 
NS aS > 58 
Electrodes, total .. .. .. .. .. ts 6.5 
Electric current (kilowatt-hours) .. . 891,623 
or per metric ton of pig iron produced :— 
Kilos. 
Cokeandcharcoal .. .. .. .. .. 353.3 
Power, horse-power year .. .. .. .. .. «- 0.492 
Electrodes, effective .. i 8.8 kilos. 
Wasted ends .. 5 es 
—_ 22.7 
Pig iron from ore and lime 60.02 
Pigironfromorealone .. .. €3.50 


Pig iron per horse-power year.. .. .. .. .. 2.03 tons. 

The temperature of the escaping gases from the furnace is gene- 
rally very low, and these contain on an average about 22 per cent. 
of carbon dioxide (from 8 to 41 per cent.). The amount of carbon 
monoxide varies from 39.4 per cent. to 61 per cent. The gases 
contain practically no nitrogen, but steam from the water in the 
ore, lime, coke, or charcoal is present. 

The efficiency of the electric current ought to be higher than 
hitherto, if the considerable loss of heat by cooling water and 
radiation can be reduced. These losses seem to be about 30 
per cent. 

No air whatever is used in the process, and the gases are pro- 
duced from the carbon in the charcoal and coke and the oxygen 
in the ores (FeO + C = Fe + CO). Either charcoal or coke may 
be used, but the consumption of fuel will be practically the same 
in either case. 

According to the description of the inventor, the figure shows a 
vertical section through the furnace, which consists of a lower 

rtion or smelting chamber, corresponding to the hearth of a 

last furnace, and a top section or shaft. The latter is supported 
on columns, which prevent any weight from bearing on the arch of 
the smelting chamber. The latter is so proportioned as to provide 
a considerable amount of free space between the charge and the 
arched roof through which the carbon electrodes project into the 
charge. The brickwork is thus protected against any very high 
temperature and remains a non-conductor of electricity. This is 
an important feature of this furnace, since experiment has shown 
that if the electrodes enter the chamber at the point where the 
charge touches the walls, a very high temperature is generated at 
this point ; the brickwork is destroyed and becomes a conductor 
of electricity, giving rise to a more or less complete short-circuit. 
The brickwork may be further cooled by means of a blast of zool 
gas taken from the top of the furnace and blown in round the 
electrodes with a fan, no heat being lost by this proceeding. 

The ore and fuel are crushed to a suitable size, and are fed into 
the top of the furnace through the bell hopper in the usual way, 
the ore being partially reduced by the carbon monoxide rising 
through the charge. The latter spreads out in the smelting 
chamber as shown, and the reduction is there completed. Since 
the electrodes project well into the charge, the highest tempera- 
ture occurs in the centre of the latter, and the brickwork is thus 
kept cool, compared with the walls of an ordinary blast furnace. 

It will be seen from the figures given in the paper that a step 
has been taken in the direction of replacing a considerable part of 
the fuel used in making iron and steel by the electric current, and 
that the problem is technically solved. As regards its commercial 
value, it is too early to make any definite statement yet, but this 
will be readily understood by all iron and steel makers when they 
reflect how many years it has taken to bring the Bessemer, the 
open-hearth, and the basic processes to their present state of 
perfection. 

Mr. P. R. Cobb said that the writer of the paper com- 
mented on the fact that there had been practically no 
advance in the commercial use of the furnace. That was 
not quite the fact; he had recently had an interview 
with one of the inventors, Mr. Grénvall, who had just 
returned from Canada, where considerable developments 
were promised. Mr. Grénvall had fixed up some con- 
tracts involving the use of three furnaces of large capacity 
at Sault St. Marie by one of the principal iron-producing 
establishments. Ironmasters in Canada were taking a 
very favourable view of the prospects of the furnace, and 
were backing their opinion by putting down money. 
These furnaces were expected to be running some time 
towards the middle of next year, and after experience of 
the working of this plant it would be possible to say 
something of the performance of this type of furnace on 
the commercial side. 

Lord Airedale, in moving a vote of thanks to the 
awthor, said that the subject was one of very great 
importance. The production of iron without the use of 
coal as fuel by making use of water power would be a 
great step forward. 

Mr. C. A. Ablett then submitted his paper, ‘“ The 
Determination of the Economy of Reversing Rolling 
Mills.” The following is an abstract of it :— 


Since the last autumn meeting of the Iron and Steel Institute 
five steel works have decided to adopt electrically driven reversing 
rolling mills, making in all over twenty firms who have come to 
this decision, and twelve such plants are at work in different parts 
of the world, one at least being installed to replace an engine less 
tban ten years old, which was in good condition. 

The reasons influencing this decision may be briefly summarised 
as follows:—(I.) Greater economy in fuel consumption. II.) 
Larger output from plant. (III.) Reduced running costs, i.¢., 
reduction in cost of repairs, attendance, oil, &c., the reduction in 
the cost of oil being very striking. (IV.) Greater convenience 
and reduction of management expenses due to centralisation of 
power supply. (V.) The great economy of the electrical plant is 
maintained throughout the life of the plant, and does not diminish 
as the parts wear. 

The capital cost of an electrically driven reversing mill is greater 
than that of a steam driven mill driven by a plain two-cylinder 


very materially reduced. Further reductions in the capital cost 
are scarcely possible unless some entirely new method of reversing 
mill driving is evolved in place of the Ilgner system, which has 
been employed exclusively up to the present, and the present 
state of electrical knowledge Be not offer much prospect of this. 

In a very large number of cases the economies which could be 
effected by the adoption of electric driving are found amply to 
justify the increased capital expenditure. At the present time 
the question of saving in fuel consumption appeals to most steel- 
makers as the chief inducement offered by electrical driving, as 
the possibilities in the direction of greater output are not fully 
recognised, there being as yet no published figures relating to this. 
It is therefore of interest to consider the methods by which the 
economy in fue], power, or steam consumption can be ascertained. 

Tests are frequently made to determine the economy of a 
reversing-mill engine, either (1) by indicating the engine and 
estimating the steam consumption per indicated horse-power from 
some of the larger diagrams, or (2) where boilers can isolated 
by measuring either the feed water or the coal burnt for a consider- 
able period, and keeping a record of the tonnage of steel rolled over 
that period, so that the result is expressed in lb. of eoal or lb. of 
steam per ton rolled. 

In the author’s opinion the results of such tests have little value 
for the following reasons, and he then proceeds to discuss tests 
made by indicating the steam engine and by measuring the feed 
water or the fuel burnt, and concludes this portion of his paper by 
saying the above-mentioned tests do not furnish any clue to the 
mechanical efficiency of the engine, and in the author’s opinion 
the usual method of arriving at this—i.c., taking indicator diagrams 
when the engine is driving the mill at full speed running light— 
shows the mechanical losses to be considerably less than they 
really are when ingots are being rolled, and that this is particularly 
the case when the engine is geared to the mill. 

The energy consumption of an electrically-driven reversing 
rolling mill as expressed in kilowatt-hours (Board of Trade units) 
per ton rolled can, however, be determined in the simplest possible 
manner by inserting an ordinary integrating wattmeter in the 
supply system, which is an instrument that can always be left in 
circuit and requires no attention. If a reading of this instrument 
before the com nencemet of a shift and a second reading at the 
end of the shift are taken, the difference gives the total kilowatt- 
hours used during the shift, and dividing this by the tonnage 
rolled the total kilowatt-hours per ton is obtained. Such readings 
can quite easily be taken for every shift, and a continuous check 
on the energy consumption can be kept. Results expressed in 
kilowatt-hours per ton are generally found most useful, as the cost 
of the kilowatt-hour varies according to local conditions, and 
knowing this cost, the total cost of power can be arrived at 
directly. The efficiency of the electrical plant can also be checked 
in the simplest possible manner by placing a second integrating 
wattmeter in the armature circuit of the mill motor. 

The records of this wattmeter will be less than those of the one 
placed in the supply circuit, the difference being the losses in the 
electrical plant. This does not take account of the efficiency of 
the mill motor armature, but as this is of the order of 97 to 98 per 
cent. it can well be neglected. The following figures show some 
characteristic values for the kilowatt-hours per ton rolled obtained 
from tests on reversing mills :— 

Kilowatt-hours 


per ton. 
4sin. by 44in. billets from 2.5-ton ingots. Output, §3 tons 
SS Ree rrr erase * 
6in. by 6in. blooms from 2.5-ton ingots. Output, 63 tons 
RSE IS RN PP ey a ee 
8in. by 8io. blooms from 2.5-ton ingots, Output, 80 tons 
EE ey errr rere | 
12in. by 94in. blooms from 7-ton ingots measuring 344in. by 
23in. Output, 65tonsperhour.. .. .. .. .. .. .. 11.2 
32in. by Yin. siabs from 6-ton ingots measuring 34in. by 194in. 
eee, ee eae eee, © 
32in. by Sin. slabs from 6-ton ingots measuring 36in. by 194in. 
Ouigul, SDtons per BOF oo. 6k us Se ks s+) 20) as 6B 
Flange rails, 1001b. per yard, from 2-ton ingots. Output, 
ES Ena eee 6 ee ae 
Reams, 1201b. per yard, from1.5-toningots .. .. .. .. %.0 
Channels, 92 1b. per yard, from 1.5-ton ingots.. .. .. .. 37.0 


Mr. Andrew Lamberton, in opening the discussion, said 
that no doubt nothing was further from the desire of the 
author than to give rise to any misconception, but having 
said that, he (Mr. Lamberton) felt it right to express the 
fear that the statements made in the paper would give 
rise to misconception. The title of the paper was “ The 
Determination of the Economy of Reversing Rolling 
Mills.” That referred to the electrically-driven mill, and 
on the first page of the paper it was stated that five other 
steelworks had gone in for the electrification of their 
reversing rolling mills, and in one case had thrown out 
a steam engine in good condition only ten years old. 
Various claims were put forward by the author, under 
five heads, at the outset of his paper. The title of the 
paper, with this statement of claims, would naturally lead 
to the inference that Mr. Ablett intended to show that the 
electrical driving of reversing rolling mills would result in 
great economy. He had read the paper carefully through 
more than once, and there was not a single figure to 
substantiate those claims. Mr. Ablett gave on the last 
page of the paper a statement of the consumption in 
kilowatt-hours for rolling certain sections. Mr. Ablett 
had given results in that form in a paper read at the 
Middlesbrough meeting of the Institute a year ago. It 
was then pointed out that it would be very useful if Mr. 
Ablett would give his results of rolling sections, not in 
kilowatt-hours, but in actual money costs. Mr. Ablett’s 
reply to that suggestion was that, having the figures for 
kilowatt-hours, it was a simple matter to find out the 
actual cost per ton. All that was necessary was to find 
the cost of the unit, which would vary in different places 
and under different conditions. Mr. Ablett had again 
presented his results of electrical rolling in kilowatt- 
hours. Mr. Greiner, who took part in the discussion at 
Middlesbrough, referred to the experience of the elec- 
trically-driven reversing mill in Germany. Mr. Greiner 
pointed out that experience indicated that with coal at 
then prices—and it was higher in Germany than this 
country—and allowing 15 per cent. depreciation on the 
first cost of the plant, electrical rolling was nearly as 
cheap as rolling by steam plant. It was pointed out, 
however, that in that comparison the prime movers in 
the electrical system were gas engines running on waste 
gases, for which nothing was charged, so that the 
cost of the electrical system would be much higher 
where coal fuel had to be employed. Mr. Ablett 
had not met that statement, and critics were entitled to 
say that he did not in the paper substantiate the claims 
he put forward. The title of the paper ought rather to 
be “ The Determination of the Power Taken in Reversing 
Rolling Mills ’—for no economy was proved. The steel 
maker wanted to know the £ s. d., and it was not entirely 
made up of the kilowatt multiplied by the cost of the 
unit. There was the important question of the relative 





depreciation that had to be charged against it. There 
was a statement in the paperthat with the electrical plant 
there was a reduction in the cost of repairs, but there wag 
nothing to substantiate that claim. He noted, morcoyey 
that no less an authority than Mr. Michael Longridge, in 
his annual report for insurance purposes, stated that the 
upkeep of motors cost twice as much as that of steam 
engines, and, as a matter of fact, the insurance premiums 
for motors and dynamos were twice those charged for 
steam engines. It appeared to him that Mr. Ablett’s 
claim as to the low repair costs of the electrical rolling 
plant could scarcely be substantiated. As to depreciation 
it was usual to allow 15 per cent. for electrical machinery 


er 
and 10 per cent. for steam plant, and if there was pe 
mistake in those figures it was that 15 per ceni, 


was too low a depreciation for the electrical plant, 
With regard to the actual cost of rolling, Mr. 
Greiner had stated that a ton of steel could be 
rolled by steam power for under 6d. per ton. Ly the 
electrically-driven reversing mill it was stated the cost 
would be greater, the actual figure depending upon the 
conditions obtaining. As it was impossible to get actual] 
figures from Mr. Ablett, he (Mr. Lamberton), had endea. 
voured to work out from the commercial standpoint the 
cost of rolling a ton of rails electrically and by steam, 
The cost by steam, taking interest and depreciation on 
plant at 10 per cent., and assuming an output of 300 tons 
per day of ten hours, was 6d. per ton. An electrical 
installation driving the same mills with current generated 
by gas plant, including all accessories and taking interest 
and depreciation at 15 per cent., would give working costs 
of 8.8d. per ton. He put those figures forward in the 
hope that Mr. Ablett would attack them, if only for the 
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Fig. 2—ELECTRIC ROLLING MILL DRIVE 


reason that he had up to the present time evaded the 
issue. The figure of 6d. was arrived at by taking the 
coal used for raising steam at 6s. per ton ; the figures for 
the electrical plant, 8.8d., included nothing for actual cost 
of fuel. If the steam installation were credited with 
one-third of the thermal units used in the electrically- 
driven plant the figure of 6d. would be reduced to under 
5d., and the two plants were then compared on an equal 
basis. It was stated in the paper that further reductions 
in the capital cost vf the electrically-driven mills 
were scarcely possible, unless a new method of 
driving were evolved to take the place of the 
Iigner system, and this led him to refer to a method 
which he had outlined at the last autumn meeting of the 
Institute. It was admitted that the electrical driving of 
roills by continuously running motors was the right thing 
to do, but it was all a question of pounds, shillings, and 
pence. His suggestion was to do away with the Ilgner 
arrangement, at least in the smaller plants, by a clutch 
reversing mill. Such mills had been very successful in 
the past, but were open to two objections: they were 
exceedingly noisy and very destructive on the clutches. 
His proposal was to improve that type of mill. The con- 
stantly running motor would be used to obtain the fly- 
wheel effect necessary for high peak loads and to 
equalise current. He illustrated by a diagram which 
we reproduce in Fig. 2, the arrangement proposed, in 
which he made use of a friction clutch, say of the coil 
clutch type, simply for the purpose of starting the mill 








engine, but in the last two years the experience gained in setting 
a number of such plants to work has enabled the capital cost to be 


first costs of steam and electric plant and the interest and 





from rest easily and without shock. As soon as the 
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ed was accelerated to within 5 per cent. of the normal 
poe of the mill, then the positive clutch was automati- 
oy put in, and the whole load of rolling taken on the 
; sitive clutch, the friction clutch being entirely relieved 
of stress. On reversal the converse action took place. 
In this manner the shocks and loads due to rolling were 
not put upon the friction clutches, which had been proved 
jn experience to be unable to withstand the strains such 
service put upon them. In the system suggested these 
clutches were only required to start the mill from rest, 
and the positive clutch, being put in at coincident speed, 
was made to work under the best conditions. For mills 
up to 30in. diameter such an arrangement would be an 
advantage. a , 

Lord Airedale said that Mr. Lamberton discussed the 
subject with great authority, and had given figures of 
comparative cost. That, however, did not dispose of 
Mr. Ablett, and he could conceive of cases in which rolling 
was an intermittent, and nota continuous process, and in 
which there would be a great advantage in the combina- 
tion of the electrically-driven mill if power were taken 
from a central source and not paid for when not 
required. ' 4 

Mr. Alex. Siemens said that the most deaf were those 
who would not hear. Mr. Lamberton said that to give 
the cost in kilowatt-hours was absolutely academic. The 
paper drew attention, however, to the fact that that 
method had been adopted because of the variation in the 
cost of the kilowatt in different localities. Mr. Lamber- 
ton had himself drawn attention to that fact by pointing 
out the different prime movers used for generating 
electricity. He personally, from twenty years’ ex- 
perience of a 1600-kilowatt generating plant in the 
works of his company, was able to say that, including 
depreciation, repairs, and all possible charges, the 
cost came out at .25d. per kilowatt-hour, so that all 
that was necessary was to divide the figures on the last 
page of the paper by four, with such a cost, to get the 
result in pounds, shillings, and pence for rolling materials. 
As regarded the upkeep of electrical machinery, many 
users overlooked the fact that it was cheaper to employ 
a larger motor rather than a small one. Users had com. 
plained to him of excessive current consumption, and 
in a particular case where a motor of double the size had 
been put in the current consumption was halved. It was 
forgotten that a motor too small for the work consumed 
current in heating and in other ways, whereas with a 
large motor, which did not heat in service, the current 
absolutely corresponded to the load. He pointed that 
out in a lecture as long since as 1881, and people were 
still acquiring that knowledge. That led him to say that 
a depreciation of 15 per cent. was not necessary when 
the system was properly designed. Insurance companies 
would charge as high a premium as possible, but insurance 
companies, like other people, had to live. He was able 
to state that the plant which had been in operation at his 
own works for twenty years had cost very little indeed for 
repairs. With regard to Mr. Lamberton’s clutch method, 
it was obvious that any such system would wear out 
when subjected to the shocks of a rolling mill, and that 
was the advantage of the electrical system, where the 
shocks were not mechanical. 

Mr. Ablett, in replying on the discussion, said he did 
not read the paper to prove the economy of the electrically- 
driven mill, but to show the steel maker how to make 
proper tests of the system. About a fortnight before the 
last autumn meeting at Middlesbrough, a new mill was 
set to work at the Rheinische Stahlwerke. It was found 
that with steam driving the cogging mill was not able 
to cope with the work. That was the mill referred to as 
being only ten years old. The intention was to put down 
a second mill, but the electrical engineer promised 
40 per cent. more output, and an electrically-driven 
mill was installed. The promise made of 30 per 
cent. more output had been carried out. The mill 
had been running continuously since September 4th, 
1908, and had effected a considerable saving in the 
rolling costs—on an output of 5000 tons per week. 
The oil consumption had also been materially reduced. 
Since that mill had been set to work three other large 
steel works in the neighbourhood had placed contracts for 
electrically driven reversing mills. With regard to depre- 
ciation, he would refer to the plant of the Niagara Falls 
Power Company, where a 5000 horse-power generator 
plant was put in service fourteen years ago. He was 
personally acquainted with that plant, and when, after 
ten years running, it was found necessary to rewind the 
machines, the cost was comparatively small. After 
rewinding there was no reason why the machines should 
not run for another ten years. In his opinion 15 per cent. 
depreciation on electrical plant was too high a figure. 

A cordial vote of thanks was accorded to the author of 
the paper. 

The third paper was by Professors H. F. Rugan and 
H. C. H. Carpenter—the first being Research Fellow in 
Metallurgy and the second Professor of Metallurgy at the 
Victoria University, Manchester. It was entitled the 
“Growth of Cast Irons after Repeated Heatings.” This 
paper, which is a painstaking record of an exhaustive 
series of experiments-on cast irons of different chemical 
constitution under the influence of repeated heatings, 
extends to over one hundred pages of text, and is far too 
long either to lend itself to reproduction at the present 
time or to satisfactory abridgment. A general outline of 
its scope must therefore suffice. 

It has been long known to engineers that certain types 
of cast iron permanently expand or “grow ” after repeated 
heatings. The ultimate object of the investigators was 
to discover a particular mixture—or particular mixtures— 
of cast iron which would not exhibit this phenomenon. 
A particular sized bar was chosen for all the experiments, 
and a careful analysis was made of the material of 
each bar, and each bar was separately heated at cer- 
tain temperatures and for certain periods, the tem- 
perature being measured by a platinum, platinum-iridium 
thermo junction, and a direct-reading portable pyrometer. 
Careful records were kept of the measurements of each 





bar after it had become cold after each reading, and the 
records tabulated in the paper represent a vast amount of 
industry and labour. 

It will be impossible here to deal in detail with the 
results obtained, but we may briefly refer to some of 
them. It was first of all sought to determine the con- 
ditions under which the maximum growth of cast irons 
was brought about by repeated heatings, and it was 
observed that for growth to take place both heating and 
cooling were required. Three commercial cast irons were 
first investigated. They grew at different rates and to 
different extents. After ninety-four heats they reached a 
constant volume. The growths varied between 35.21 
and 37.5 per cent. An increase of weight was found in 
all cases. 

The next step consisted in an attempt to correlate 
growth with chemical composition, and irons of different 
compositions were experimented upon. In the first of 
these the carbon ranged between 4.03 and 0.15 per cent., 
the other constituents being low and constant. With 
sand-cast white-iron alloys the final results after thirty- 
nine to seventy-eight heats was a permanent shrinkage in 
all cases, which in six out of eight cases was not more than 
0.5 per cent. A diminution in weight was found in seven 
out of eight cases, which followed nearly the same order 
as the carbon. With chill-cast white-iron alloys the 
results were similar to those obtained with the sand-cast 
alloys, although the permanent shrinkage was not so 
fully marked. These results gave the authors the solution 
of the problem of finding an alloy whose volume would 
remain constant after repeated heatings at about 900 deg. 
Cent. Such an alloy would be a white-iron, having 
about 3 per cent. of carbon and only small quantities of 
other constituents, of which for this purpose silicon is 
the most important, and should not exceed about 0.2 
to 0.3 per cent. 

Experiments with high carbon medium silicon alloys 
containing small amounts of graphite and 0.5 to 0.8 per 
cent. of silicon showed that these alloys grew from the 
outset, and reached their maximum growth in from fifty 
to sixty heats. The bar with the lowest silicon content 
showed the smallest, and that with the highest the largest 
growth. Free carbon, whether graphite or temper, was 
thus proved to be an indispensable factor in the growth 
of cast iron under these conditions. 

The influence of silicon was next tested. Alloys con- 
taining carbon 3.4 to 3.98 per cent., silicon 1 to 6 per 
cent. in steps of 1 per cent. were experimented with. 
The other constituents were low and constant. Growths 
of between 15 and 63 per cent., were found. It was 
shown that they were, broadly speaking, proportional to 
the silicon present, and far in excess of what could be 
caused by the conversion of combined to free carbon. 
It was found that the growth of any particular sample 
depended upon the position in the casting from which it 
had been taken. Bars cut from the gate grew more 
rapidly than those from the risers. Moreover, the ends 
of the bars grew more quickly than the centres. It then 
became quite evident to the experimenters that gases 
played an important part in the growth. The curves of 
rate of increase in weight were seen to be similar to those 
of growth, and established an intimate connection between 
the two. The final increase in weight followed the same 
order as the percentages of silicon. It was shown to be 
the resultant of three processes :—(a) A partial oxidation 
of carbon which diminished with increase of silicon and 
became nil at 6 per cent.; (6) a probably complete oxida- 
tion of silicon, originally present as the silicide of iron, to 
a mixture of iron oxide and silica; (c) a partial oxidation 
of iron uncombined with silicon. It was ascertained that 
large amounts of gases were dissolved at certain stages. 
Graphite was found to be displaced from its original 
position—the places left being oxidised—and numerous 
small holes were formed, the structure being revolu- 
tionised. 

Iron silicon alloys containing from 0.65 to 2.71 per 
cent. of silicon and no graphite were shown not to grow 
appreciably after repeated heatings. 

An alloy which gives 62 per cent. in a muffle not only 
did not grow when heated in vacuo, but actually con- 
tracted slightly. In doing so it gave up 1.11 times its 
volume of gas, which consisted of 87.5 per cent. of 
hydrogen and 12.5 per cent. of oxygen. Another bar 
after being heated in vacuo until it had ceased evolving 
gas was heated in a mufile, and ultimately grew 67.7 per 
cent. 

The explanations of other phenomena met with are 
given by the authors, who conclude by saying that the 
researches they have carried out disclose the fact that 
there are grey iron alloys whose growth in air on heating 
is entirely due to oxidising gases penetrating their interior, 
and also alloys in which this may not be the sole agent, 
but in the case of which dissolved gases contribute to 
some extent to the growth. 

Mr. J. E. Stead said that the paper represented an enor- 
mous amount of work and gave a great deal of valuable 
information. It bad been known for along time that 
white-iron did not “ grow” so rapidly, or become so easily 
distorted as grey iron.. Some of the theoretical con- 
clusions of the authors might be disputed, but until they 
had the results of more research before them he, at least, 
would not venture on any such criticism. He would like 
the authors to give the combined carbon present, 
bacause it would be found, he believed, that the more 
combined carbon present the less rapid would be the 
oxidation or growth. The paper practically said that, 
but in many instances the amount of combined carbon 
was not ascertained. 

Professor Thos. Turner said that the points discussed 
were of both theoretical interest and of practical applica- 
tion. He might mention a case which came under his 
notice some years ago in connection with the grids of 
gas mufile furnaces. When the grids were. heated they 
“ grew” rapidly, and the slits were closed up, and when 
forced open closed up again after fresh heating. He 
regarded the explanations of the phenomena observed 
under various heads. In the first place, whenever a con- 





stituent separated for solution, there was an increase in 
volume which could be easily measured. As long as 
white iron remained white there was no expansion, but 
as soon as, owing to the presence of silicon, deposits 
were made, whether in the form of graphite or temper 
carbon, there was expansion. He might refer to another 
point which the authors did not mention. If one 
imagined iron to be in a soft state and to be surrounded 
by a hard skin, it was quite possible that particles of iror. 
when hot expanded, and when they wanted to shrink 
back they could not, like lead expanding on a roof. The 
paper was a valuable addition to the literature of the 
subject. 

Mr. E. H. Saniter said there had been few papers 
brought before the Institute during recent years equal to 
that under discussion. He had pointed out the shrinkage 
which took place in rolled steel plates when heated and 
cooled a large number of times, and it was suggested that 
the elongated grains produced in the rolling gradually 
tried to assume the round form again. The same ten- 
dency had been noted in cases of cylinder distortion. 

Dr. Rosenhain said it would be interesting if the 
authors could inquire into the connection between growth 
and mechanical properties. 

Professor Carpenter is to reply in writing, but he 
informs us that the line of research indicated by Dr. 
Rosenhain is being followed in America by Professor 
Rugan. 

On the motion of Lord Airedale, a hearty vote of 
thanks was accorded to the authors. 

There were several alternative visits arranged for the 
afternoon, these being to the works of Siemens Brothers 
and Co., Limited, at Woolwich; to the Royal Arsenal; to 
the works of Fraser and Chalmers, Limited, at Erith; 
and to the London County Council Electricity Generating 
Station at Greenwich. Opportunity was also given of 
inspecting the halls of the Armourers and Braziers and 
of the Ironmongers’ Companies. With the first four of 
these our readers are already familiar, and we need say 
nothing further about them in the present instance. A 
few words about the halls of the two City Companies 
may not, however, be out of place. The hall of the 
Armourers’ Company—known as “The Brethren of the 
Craft and Mystery Armorers”—was acquired in the 
seventh year of the reign of Henry VI., 1428, and com- 
prised the Dragon and five shops in Coleman-street. It 
escaped the Fire of London in 1666, and between 1750 
and 1777 was much enlarged. The amalgamation of the 
Braziers’ Guild with the Company took place in 1708. 
The entire building was taken down and re-erected in 
its present form in 1839-41, but most of the internal 
arrangements were remodelled in 1872. The present 
Ironmongers’ Hall is believed to be the third which has 
stood on the site. The first is supposed to have been 
built about the year 1457, and the second, in 1587. This 
narrowly escaped destruction in the Fire, while tne present 
building was erected in 1745. 








’ OBITUARY. 


THOMAS PERCEVAL WILSON. 


IT is with regret that we have to announce the death 
of Mr. Thomas Perceval Wilson, M. Inst. C.E., which took 
place at his home at Southampton on Monday morning, 
September 27th. Mr. Wilson, who was the son of the late 
Rev. R. F. Wilson, vicar of Rownhams, was born in March, 
1850, and he was therefore fifty-nine years of age. At the 
time of his death he was an active partner in the firm of 
Easton, Courtney, and Darbishire. His health has been in a 
precarious condition for some few years, and on Monday morn- 
ing last he had a heart seizure which terminated his life. 

Mr. Wilson commenced his engineering career as pupil to 
Easton, Amos, and Anderson, and was subsequently engaged 
by the late Mr. E. A. Cowper in erecting pumping machinery 
in Sweden. After this work was completed he was engaged 
by Head, Wrightson and Co., Limited, of Thornaby-on-Tees. 
Later on he returned to Easton and Anderson, for which firm 
he took charge of the execution of the South Hants Water- 
works, proceeding thence in 1870 to Antwerp, where he had 
charge of the construction of the Antwerp Waterworks. On 
the completion of this contract he went to Seville, where he 
was also responsible for the execution of the water supply 
work. He was retained as consulting engineer for both these 
latter water supplies, and subsequently advised on sundry other 
Spanish water undertakings. In 1880 he joined the board of 
Easton and Anderson, Limited, and on the death of Mr. 
James Easton he became chairman of that company. 








H.M.S. NEPTUNE. 


Av Portsmouth yesterday the Duchess of Albany successfully 
launched our eighth Dreadnought, the Neptune. This vessel shows, 
of course, a considerable advance not only upon the prototype but 
on any preceding vessel. As in her sisters, she carries ten ]2in. 
guns, but they are so arranged that all ten can fire on either 
broadside, and thus one of the criticisms of the general type is 
answered. Her length is 600ft. and her beam 88ft. She will dis- 
place in fighting trim at least 20,250 tons, and she will be propelled 
by turbines of 25,000 horse-power at about 21 knots. It is 
interesting to note that the 36-knot destroyers develop far more 
than is required by the Neptune. The Swift, for example, has 
engines designed for 30,000 horse-power, and it is reported that 
they have been forced up to no less than 50,000. The Neptune 
will not be ready for commission for two years, and when she sails 
will be worth something like two millions sterling. 











Five concrete switchboards, each 76ft. long, and con- 
taining numerous pigeon-hole compartments for instruments that 
must be isolated, have been built in America. The main walls are 
Qin. thick, and the barrier walls for the compartments from 2in. 
to, 7hin., depending on their position and the weight of the 
apparatus on the horizontal slabs which they support. The boards 
were built in 16ft. sections with felt expansion joints, and contain 
only 92 cubic yards of concrete, though the superficial area is over 
42,000 square feet. The material was a1: 2 Portland cement 
mortar. 
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AERONAUTICAL MOTORS IN PARIS. 


Tue first International Exhibition of Aerial Locomo- 
tion was opened in Paris last week by the President of 
the Republic, and alike as regards the importance of the 
exhibits and the attendance of visitors it must be pro- 
nounced a distinct success. From the point of view of 
the manufacturer the interest of the show lay principally 
in the motors, for it is upon these that depends the future 
of all flying machines. Having built aeroplanes that 
fly more or less satisfactorily, makers are looking for 
really reliable engines offering the greatest. possible re- 
duction in weight. At the show there continued to be a 
great divergence of opinion as to whether the aeronautical 
motor should be developed upon standard lines with the 
weight reduced by simplifying details and employing high 
resistance metals and aluminium, or whether it should be 
specially designed with a view to suppressing the fly- 
wheel and reducing the number of parts to a strict mini- 
mum. In the latter case a vast amount of experimental 
work is obviously necessary. As the result of the success 




















50-H.P. ASTER MOTOR 


of certain types of special engines at the Rheims and 
other meetings, it appears as if the tendency at the 
moment is in the direction of departing from standard 
practice and designing engines upon new principles for 
aviation work. Among the firms which have preferred to 
utilise experience as automobile engine builders are the 
Aster Company, whose engine is built upon the lines of 
the ordinary petrol motor, with a reduction of weight by 
the employment of high resistance metals. The engine 
exhibited had 180 mm. bore and 140mm. stroke, and de- 
veloped 50 horse-power at 1000 revolutions per minute. 
The weight of the engine was 240]b. As is the case with 
most aeronautical motors, the induction and exhaust valves 
are placed on the same side for the sake of employing one 
cam shaft. A special type of engine which has been used 
somewhat extensively on aeroplanes was exhibited by the 
E.N.V. Motor Syndicate, Limited, an English concern 
having works at Courbevoie, near Paris. This engine, 
which is the outcome of some years’ experience, has eight 
cylinders, in pairs of four arranged V-fashion, with all the 
valves actuated by one cam shaft. The carburetter and 
magneto are placed between the two sets of cylinders, 
thus forming a very compact arrangement. The cylinders 
are turned and bored out of solid steel, and machined to 
the minimum thickness it is possible to give them with 














50-H.P. E.N.V. MOTOR? 


safety, and a thin water jacket is shrunk on and electrically 
coated with copper. Flying machine motors are almost 
invariably lubricated under pressure by a pump. The 
60 horse-power E.N.V. engine exhibited had a 105 mm. 
bore and 110 mm. stroke, and the weight was declared to 
be 292 lb. 

In most cases the automobile builders are con‘ent to 
take their standard engines and reduce weight in every 
possible way, but in the Mors we have an instance of a 
motor car firm creating an entirely new type of engine for 
aeroplanes. In adopting the V-pattern engine, however, 
the Mors Company is reverting to a type it was the 
first to employ in the early days of the automobile, and it 


now appears to be coming a standard form for aerial | 


apparatus on account of the facility it offers for the use of 
a number of cylinders with a short crank shaft, while the 
possibility of securing a better balance of the engine in 
this way, as well as ensuring compactness, are also points 
of merit. Another feature of the Mors engine is the 
position of the cranks, which are so set as to give a thrust 
at each half revolution. The four cylinders, cast in pairs, 


minute. The weight is 213 lb. The 


of the solid, with copper water jackets. 


induction valve, and both are actuated from one cam 

















45.H.P. MORS MOTOR 


This arrangement of concentric valves has often 
been employed in petrol motors, it being claimed 
as an advantage that the incoming gas tends to keep 
down the temperature of the exhaust valve, while, of 
course, the principal object aimed at is to reduce the 
number of parts as much as possible. 

The Gnome engine, which was exhibited for the first 














45-H.P. PANHARD? MOTOR 


time at the Paris Automobile Show towards the end of 
last year, has acquired considerable reputation as the 
result of its performance at Rheims. This engine is 
composed essentially of an air-tight circular crank case, 
around which are grouped seven ribbed cylinders. Each 
cylinder is inserted in the case with a segment, and 
is, so to speak, wedged into the case by the centrifugal 








50-H.P. RENAULT MOTOR 


force as the engine rotates. On the crank is turned a 
circular plate, to the centre of which one of the piston-rods 
is attached, and the six others drive on the plate itself. 
The crank shaft is hollow, and is in communication with 
the carburetter, so that the gas is drawn into the air-tight 
crank case, avd thence into the combustion chambers by 





are of 110 mm. bore and 130 mm. stroke, and the engine 
is rated at 45 horse-power at 1700 revolutions per 


automatic valves. The exhaust valve on the top of each 
cylinder is actuated by a stem and tappet, and both 





Panhard et 
Levassor aviation engine has four cylinders machined out 
It has 110 mm. 
bore and 140 mm. stroke, and weighs 2171b. The valves 
on the tops of the cylinders are concentric, that is to say, 
the stem of the exhaust valve passes through the 


9 
valves are fitted with a system of counterweight to pre- 
vent their being affected by the centrifugal force, The 
cylinders, with their cooling ribs, crank case, piston-rods 
and other parts are machined out of nickel steel forgings. 
Eeonomy of manufacture is not, as a rule, conspicuous 
in aeronautical engines. The cost of the motor frequently 
accounts for about two-thirds in the price of the acroplane 
The Gnome engine develops 50 horse-power at 1200 reyo. 
lutions per minute, and weighs 167 lb. It was stateg 
that the consumption of petrol was 300 to 350 grammes 
per horse-power per hour. The consumption of lub. 
cating oil, which is supplied under pressure to all 
bearings, is about 43 pints per hour. Naturally, one of 
the advantages claimed for the revolving cylinders is the 
facility for cooling. Another ingenious engine of the 
same class is the Bertin, in which there are six pairg of 














50-H.P. FIAT MOTOR 


ribbed cylinders arranged around the circular case. The 
pistons actuate worm wheels gearing on to a central 
wheel. Into the efficiency of this class of engine we are 
not prepared atthe moment to enter. There are many 
novel features about the Bertin motor. It has no car- 
buretter, petrol being pumped into the combustion 
chamber where it mixes with air by a very small plunger 
pump driven by a cone on the exhaust valve stem. Any 
travel can be given to the plunger for varying the admis- 
sion. The petrol passes through an orifice in the auto. 
matic induction valve, so that when the valve is on its 
seat the supply is cut off. In thesame way the admission 
of air is cut off through a port in the combustion chamber. 
The bottom of each cylinder is cut away for a 
small fan which draws air into the crank chambers and 
keeps down the temperature of the working parts. The 

istons make 1600 revolutions per minute, and the cylin- 
fom revolve at the rate of 400 revolutions per minute. It 
is claimed that the weight of the 60 horse-power engine 
is 198 kilos. In the Clerget four-cylinder vertical engine 
the most noteworthy thing is that the pistons are of 














COLONEL RENARD’S MOTOR 


aluminium, prolonged tests having shown that the metal 
is peculiarly suited for this purpose. The cylinders are 
cast iron, and are recessed in the aluminium case, where 
they are clamped down by bolts and plates. The induc- 
tion and exhaust valves are actuated from the same cam- 
shaft by a solid stem passing through a hollow stem, 
something similar to the arrangement in the Panhard and 
Levassor engine. The dimensions of the engine are 110 
by 120, and it develops 50 horse power at 1650 revolutions 
per minute. The weight complete is 162 lb. ; 

The Anzani engine has been much talked about since 
Blériot used it on his Trans-Channel aeroplane. This 
engine has three cylinders arranged fan fashion, with the 





piston-rods working on one crank. The first motors 
made were ribbed for air cooling, and the weight of the 
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a 
ngine, 105 by 180, was 143lb. At the show, however,| Darracq and Co., Limited, exhibited an engine of the | the static transformers increase this figure to 31,000 kilo- 
e ’ . 


ominence was given to the water-cooled engine, 
the weight of the 30-35 horse-power, with 100 mm. bore 

4120 mm. stroke, being 182 1b. It was observable that 
wile a number of engines with ribbed cylinders were 
wchibited, air-cooling has by no means become the general 
a and the majority of aviators still show a preference 
per water-cooled motors. Renault Frires exhibited both 


more pr 

















COLONEL RENARD’S MOTOR 


water and air-cooled engines, the latter having eight 
cylinders and arranged in the classic V fashion. All the 
valves are operated mechanically by one cam shaft. 
There is nothing calling for particular remark in its 
design, except that the engine is enclosed in a cylindrical 
sheet iron case through which airis forced by a fan. The 
dimensions of the engine are 90 by 120, and the weight 











40-H.P. GREGOIRE-GYP 


complete 8741b. In the recent A.C.F. tests it developed 
58 horse-power at 1800 revolutions per minute. It should 
be mentioned that the propeller is keyed, not on the crank 
shaft, but on the cam shaft, which is, of course, made 
with a due regard to the duty it has to perform. The 
water-cooled Renault is of the four-cylinder vertical type, 
built upon much the same lines as their automobile 

















8-CYLINDER2DE DION MOTOR 


engine, except that it has steel cylinders and copper water 
jacket casings. Fiat also presented a V-shaped engine 
with two sets of four-ribbed cylinders, the whole turned 
out of the solid, and all the parts drilled with holes where 
possible, for the sake of lightness. It was a splendid 
example of workmanship, and beautifully finished. This 


type they built for the famous Demoiselle aeroplane of 
Santos Dumont, who has for many months been trying 
to develop a small and cheap type of apparatus which 
could be easily transportable, and would come within the 
range of the “ manofmoderate means.” His recent flight 
with the Demoiselle proves that he has succeeded to a very 
largeextent. His aeroplane, weighing 242 Ib. all complete, 
has acarrying surface of not more than ten square metres. 
The engine used has two horizontal cylinders in the same 
axis, with the pistons actuating the same crank shaft. 
The crank shaft terminates in a bevel wheel which drives 
the magneto, while a cam actuates long stems with 
tappets at each end of the cylinder. The carburetter is 
carried on the induction pipes. The compression in the 
crank chamber is utilised. for forcing oil to all the bear- 
ings. The engine was said to develop 30 horse-power, 
and its weight was 121lb. The Darracq Company claim 
an exclusive right to the manufacture of this engine, and 
as Santos Dumont has entered into an arrangement with 
Clement-Bayard for the construction of his small aero- 
planes, it is understood that legal proceedings are in pro- 
gress regarding the engine.. The same principle of two 
or more horizontal cylinders with one crank shaft is 
adopted by Duthenil, Chalmers and Co., who exhibited 
one of their four-cylinder engines, 125 by 120, and rated 
at 40 horse-power. The weight is 264]b. The cylin- 
ders are strongly stayed to the crank case by 
rods, and it has a very rigid appearance. As 
is frequently the case on aviation engines, the induction 
valves are automatic, and the stems of the exhaust 
valves have cup-shaped deflectors near the valve seats 
for spreading out the flames and protecting the tappets 
and other parts in close proximity. The engines used on 
the Wright aeroplanes are modifications of the standard 
four-cylinder vertical engine. Aluminium is employed 
whereover possible. The valves are on top, the induction 
valve being automatic. The only English aeroplane 
engine on view was one exhibited by Green’s Motor 
Patents Syndicate, Limited, which compared favourably 
with anything shown by French makers, some of whom 
appeared to carry weight-cutting to an excess. The 
Wolseley Tool and Motor Car Company, Limited, exhibited 

















BECK ROTARY MOTOR 


a six-cylinder engine for dirigible balloons, and a 
200 horse-power engine, 190 by 230, and weighing 1100 lb. 
with clutch and reducing gear when running with two 
propellers, was shown by Clement-Bayard. For motor 
balloons the tendency is to use two sets of engines and 
two propellers, so that if one should stop it may be dis- 
connected, and the remaining engine coupled up to both 
propellers. 

It is impossible to devote space to all the engines 
shown, but we have on this page and on page 346 
illustrated a large number of them. Some of these are 
referred to above, and the others will be found instructive 
in themselves even without description. 








ELECTRICITY IN STEEL WORKS. 


A PAPER read by Mr. R. Tschentscher, at the Twenty- 
sixth Annual Convention of the American Institute of Elec- 
trical Engineers, deals with ‘‘ Electric Power Problems in 
Steel Plants.’’ After considering the different classes of 
steel mills in existence, the author turns his attention to the 
plant of the Illinois Steel Company at South Chicago, con- 
siders some of the problems encountered in electrifying these 
works, and gives a general description of the electrical 
machinery which has been put into use. This is a self- 
contained mill, being equipped with blast furnaces, steel 
furnaces, and rolling mills for finishing the product. Power 
is also supplied to outside works, such as cement mills and 
other consumers. Naturally it is in such plants that the 
greater variety of electrical problems exist, and where the 
application of electricity is most extensive. Prior to Septem- 
ber, 1904, the electrical equipment of this plant consisted of a 
direct-current generating plant of 2900 kilowatts capacity. 
The pressure was 250 volts. Even at that time this was the 
largest electric installation in an American steel plant. How 
this plant has grown during the last five years can be 
gathered when it is stated that there are now 2000 direct and 
alternating-current motors in use, with an aggregate horse- 
power of 75,000. There is an alternating-current generating 
plant capable of developing 16,000 kilowatts, and an additional 
plant of 9000 kilowatts is at present being erected. In 
addition there is a direct-current plant capable of developing 
3000 kilowatts; thus the total generating equipment has a 
capacity of 28,000 kilowatts. Converting machinery with 








engine was also enclosed in a sheet steel case, through 
which air was driven by a fan. 


a capacity of 6500 kilowatts has also been put down, whilst 


watts. The total storage battery capacity amounts to 1200 
kilowatts. The voltages in use are 110, 250, 1100, 2200, 
and 22,000. 

In connection with the new plant of 9000 kilowatts 
capacity, which is at present being erected, it is interesting 
tu note that a low-pressure turbine is to be used. Compound 
condensing reciprocating engines in the power station and in 
an adjoining blowing engine station will normally supply the 
steam for this turbine. Each compound engine will be so 
arranged that it may exhaust into its present condenser or 
into the turbine main at a pressure slightly above that of the 
atmosphere. When the supply of exhaust steam is in- 
sufficient the deficiency may be supplied from the high- 
pressure main, the turbine being so arranged that this high- 
pressure steam will be economically used by means of 4 
separate valve and nozzle chamber. Should no low-pressure 
steam be available the full capacity of the plant with high- 
pressure steam may be obtained. 

One problem in connection with this plant which presented 
itself was the question of improving the power factor. The 
installation of alternating-current roJl motors, miscellaneous 
small alternating current motors, and the expansion of the 
cement works where induction motors are principally used, 
has so affected the wattless current that at present the station 
power factor is about .7. The largest item which has brought 
about this condition is a load of induction motors of approx- 
imately 7000 kilowatts at a cement works supplied by.a 
ten-mile transmission line working at a pressure of 22,000 
volts. Improvement of the power factor by corrective means 
at the cement works at once suggested itself. In order to 
render the installation of a rotary condenser as beneficial as 
possible, it was desirable that the machine should perform 
mechanical work in addition to supplying the magnetising 
current of the motors, so that a proportion of its initia! cost 
and operation could be charged against it, making the charge 
for power factor correction correspondingly less. Unfortu- 
nately, however, mechanical work of sufficient magnitude did 
not exist at the cement works, and the problem resolved 
itself into determining whether such a machine operating 
idle would prove commercially satisfactory. By it the losses 
due to the low power factor will be reduced on account of less 
current being required for erecting the fields of the genera- 
tors, and because the cables and transmission lines carry 
less current. The transformer and wiring losses will also 
be reduced for the same reason. Against the foregoing there 
is the energy required to operate the machine itself. With 
a delivered load of approximately 7000 kilowatts, and a power 
factor of -7, the overall efficiency is approximately 83 per 
cent. The use of two 1650 K.V.A. synchronous motors will 
raise this overall efficiency to 87.5 per cent., the net gain of 
power being approximately 300 kilowatts, which at jd. per 
unit represents a yearly saving of approximately £2000. In 
addition to this the power station capacity will be appreciably 
inc’ ° 
Towards the end of the paper the author deals with the 
manufacture of steel by means of. electric power, and mention 
is made of the fact that the Illinois Steel Company has in 
operation a 15-ton electric furnace of the carbon arc type. 
Three 750 K.V.A., 2200 to 100 volt, 25-cycle transformers, 
are used in conjunction with this furnace. The opinion is 
expressed that the future will demonstrate that America’s 
largest power generating-stations will be found at her steel 
plants. When it is considered that a steel-making furnace 
plant utilising electric power to generate the necessary heat, 
and having a capacity of 4000 tons per twenty four hours, 
requires a plant of from 20,000 to 30,000 kilowatts capacity, 
this statement appears probable. 

Lastly, the author deals with a plant wherein he considers 
the application of electricity would be supreme. A million 
tons per year self-contained plant, where coal, flux, ore, and 
other raw materials enter, and where all class of steel pro- 
ducts, together with cement and the by-products of coke 
ovens, leave the plant as finished product, might, it is stated, 
consist of a blast furnace plant and Bessemer condenser 
plant, an electric steel refining plant, a number of rolling 
mills, a cement plant, and a coke oven plant. Assuming the 
works to finish three-fifths of its products as rails, one-fifth 
as plates, and one-fifth as structural shapes, it is estimated 
that an electrical plant of 100,000 kilowatts capacity would 
be required, and the author believes that it is quite likely 
that the necessary electric power could be generated with the 
waste gases from the blast furnaces and coke plants, and by 
the utilisation of other waste heat. 








Tue London, Brighton, and South Coast Railway 
Company announces the revision of its service for the winter 
months. One noticeable feature is the extension in various direc- 
tions of tha rail motor service, which the company started three 
years ago. The trains on the Epsom Downs branch will be discon- 
tinued, and replaced by an entirely new rail motor, the effect being 
to double the service, and to give travellers in that district a much 
better London connection, including a late theatre service from 
Victoria on Wednesdays and Saturdays. A novel feature of this 
new service is that the motor engine will be situated in the middle 
of the train, although the driver will have a position at the front, 
from which he will control the motor. The compartments will be 
first and third-class only. 


As might be expected, papers read on traction subjects 
are very numerous in American engineering ‘‘ proceedings,” and, as 
in this country, the question of energy consumption on cars has 
come to the front. Quite recently a paper on the subject, read 
apparently with the view of putting forward the claims of the 
mercury motor meter for this class of work, produced an interest- 
ing discussion. Thus, it appears that seven trips, under test con- 
ditions, on the loop and metropolitan sections of the West Side 
Company, Chicago, showed energy consumptions of 3.67 and 2.30 
kilowatt-hours per car mile respectively, using a 33-ton motor car 
and 16-ton trailer. Seven carelessly driven trips showed energy 
consumptions of 4.29 and 2.90 kilowatt-hours respectively. An 
average gain of 2 per cent. in time and an excess of energy con- 
sumption of 26 per cent. occurred in the last seven trips. The 
higher energy consumption on the loop was due to frequent 
stopping and starting. In view of the above, the operating 
efficiency of each motorman, as regards power consumption, will 
in tuture be entered on his record of service, a copy of each entry 
being sent to him. At Cleveland a series of tests of energy con- 
sumption on city and inter-urban cars, fourteen of each kind being 
tested, showed that, while the inter-urban cars weighed 50 per 
cent. more than the city cars, the energy consumption of the 
former averaged 3.75 kilowatt-hours per car mile, against 3,84 
kilowatt-hours in the latter case. This is equivalent to 88 watt- 
hours per ton-mile, against 125 watt-hours, the difference being 





due to the inter-urban stops averaging fifteen, against sixty-five in 
the case of the city cars. 
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ENGINES OF THE;STEAMSHIP GRACEFUL. 


THE set of engines illustrated in a supplement and 
above has recently been fitted into the ss. Graceful, a 
quarter-deck type steel vessel 195ft. by 30ft. by 13ft. 
10in. moulded depth, built by W. Harkess and Son, 
Limited, Middlesbrough, to the order of Messrs. F. H. 
Powell and Co., Liverpool, under the superintendence of Mr. 
W. L. Roxbugh. The vessel is specially designed for the 
coasting trade, having large capacity and being able to carry 
1000 tons of cargo in addition to bunkers and stores on a very 
light draught. The engines, which have been built by 
Richardsons, Westgarth and Co., Limited, Middlesbrough, 
represent the latest design for cargo boats, and have cylinders 
16in., 27in. and 44in. diameter respectively, with a stroke of 
30in., and are supplied with steam from two boilers working 
at 180 lb. pressure. 

The feature of particular interest about the engine is the 
condenser, which, though of the Contraflo type, is novel in 
many respects. It is designed with the object of making 
the air passing to the air pump as dense as conditions 
will permit, and this it effects, of course, by reducing 
the temperature and removing as far as possible all 
water vapour. Broadly speaking, the condenser, whilst 
being of the ordinary Contraflo type, is provided with two 
extra chambers, one above the other, at the bottom. These 
chambers are fitted with tubes passing between plates just as 
in the ordinary part of the condenser. Through these tubes 
the circulating water flows first, and they are therefore 
always at the lowesttemperature. Connecting the bottom of 
the condenser proper and the Jowermost chamber is a pipe 
fitted with a cylindrical valve, which is seen clearly in our 
supplement. The water of condensation passes from the 
condenser through this valve into the lowermost chamber, 
where it is further cooled by its passage amongst the tubes. 
From this lower chamber this cooled water finds egress into 
the chamber immediately above through a comparatively 
small aperture. Now to this second chamber none of the 
water of condensation finds admission in the ordinary way, it 
contains only air and water vapour, and the cold water rising 
from below condenses the vapour and leaves little or nothing 
but air. Hence the air pump which draws from this 
chamber receives its charge in as dense a condition as 
possible. That is, very broadly, the construction of the von- 
denser ; we hope to be able to deal with it more fully on 
another occasion. 

The point of great interest is the control valve to which we 
have already referred. It can be adjusted to permit just so 
much of the water of condensation to pass into the lower 
chambers as may be desired, so that the air pump discharge 
may be maintained at a practically constant temperature, 
notwithstanding considerable variations in load and tempera- 
ture of the circulating water. Speaking of this device recently 
at the Liverpool Engineering Society, Mr. Morrison said :— 
“* If the air leakage is within the capacity of the air pump, or 
if the required vacuum of, say, 26in. to 27in. can be main- 
tained in a boat fitted with reciprocating engines when the 














condensed water at maximum temperature passes through 
the pump, the regulating valve is lowered and the regulating 
tank becomes inoperative, but if the air leakage is sufficient 
to lower the vacuum below the desired amount, the pump 
may be increased in effective capacity by bye-passing a 
portion of the condensed water through the regulating tank, 
Again, if the air leakage is normal, but the vacuum falls by 
reason of high temperature of sea water increasing the volume 
of the aérated vapour in the condenser base, the bye-passing 
of a portion of the condensed water through the regulating 
tank will suffice to raise the vacuum to the desired standard. 
The arrangement, in fact, provides an air pump of great 
flexibility in capacity, whereby the highest temperature of 
feed can be obtained for a given vacuum with a given air 
leakage in varying temperatures of sea water.’’ 

So satisfied are the makers with this system that they 
have, they inform us, practically adopted it as their standard 
practice. Broadly, the results claimed are that the most 
economical vacuum can be maintained in all temperatures of 
sea water—in other words, the power efficiency of the engines 
as affected by the vacuum is constant in all sea waters, thus 
favourably influencing the average speed of a ship on her 
voyage. In cargo boats especially the prevailing practice is 
to maintain a comparatively low vacuum in order to obtain 
high temperature feed-water, but if this high temperature of 
feed-water can be obtained by utilising the waste heat in the 
engine-roora auxiliaries, such as the steam from the 
evaporator and the various high temperature drains, the 
relation between low vacuum and hot feed can be severed, and 
that degree of vacuum can be carried which is best 
adapted to the power efficiency of the engines. In tropical 
waters there is invariably a considerable fall in vacuum, and 
in practically all cases this fall is attributable to insufficiency 
of air pump. Mere increase in size of pump has, it is said, 
but little influence, but its air withdrawing capacity is 
quickly responsive to decreased temperature ; therefore, if the 
temperature of the pump can be regulated to meet the 
requirements of the air leakage prevailing, the highly 
detrimental effect of surplus air to the condenser is obviated 
and a steady vacuum is maintained. 

On the loaded trial which took place on Saturday, 25th 
ult., a speed of 10.6 knots was maintaine1 with 709 indicated 
horse-power, and at a vacuum of fully 28in. the temperature 
of the hotwell was within 3 deg. of the corresponding 
temperature. 

We understand Richardsons, Westgarth and Co., Limited, 
have now on order at their Hartlepool Middlesbrough Works 
seventeen sets of marine engines ranging up to 2500 indicated 
horse-power which are to be fitted with this system. 








COMBINED COUNTER AND CHRONOGRAPH. 


ANYONE possessing but a slight acquaintance with engine 
testing must recognise that a reduction in the number of 
readings which have to be taken simultaneously, or as nearly 














so as possible, will tend greatly towards the increased accuracy 
and trustworthiness of the figures obtained. 

The little instrument which we illustrate on this page is 
manufactured by Moul and Oo., 76, York-street, Westminster 
and as a step in the above direction it should prove of great 
assistance to many engineers. It consists of a speed counter 
—on the right—and a non-magnetic chronograph mounted in 
an aluminium frame having a detachable vulcanite handlo, 
The chronograph large hand makes one complete circuit jn 
one minute, the scale reading to fifths of a second ; while the 
smaller hand indicates complete minutes up to 30. The large 
hand of the speed counter numbers individual revolutions up 
to 100, while the two smaller hands register hundreds ang 
thousands of revolutions respectively. It is customary jn 
instruments of this kind to engrave two sets of figures round 
the dial, so as to enable revolutions in either direction to be 
read directly. Some confusion is liable to arise in this way 
even when the tachometer is in the hands of an experienced 
observer, but in using the instrument under description there 
can be no excuse for errors of this nature. The scale for 
clockwise rotation is printed in red for all three circles, that 
for the other direction being in black. Immediatel) below 
the centre of the dial is a small hole in the face, and when 
commencing to read, a disc seen through this hole shows half 
black and half red. This disc moves when the instrument jg 
in use until all red or all black is shown, thereby indicating 
the scale on the dial which is to be read. The spindle carry- 
ing the rubber bit is, when not in use, pushed out by a spring, 
When pressure is applied at its extremity it is pressed in, 
thereby engaging the recording mechanism and simul. 
taneously starting the chronograph. For the two smaller 

















REVOLUTION COUNTER 


hands of the counter and for the watch, fly-back mechanism 
is provided, the larger hand of the counter being set bya 
small thumb-screw at the back. Provisicn is made for oiling 
through the small cups shown on the face. The small size 
and light weight—1040z.—of this counter are noticeable 
features, while the makers claim that it may be used for 
recording all speeds from the lowest up to 20,000 revolutions 
per minute. Three differently shaped bits are supplied with 
each instrument, which is sent out in a neat case of 2 size 
quite suitable for the pocket. 








ENGINEERING GOLFING SocteTy.—The autumn meeting of the 
Society will be held on the Woking Golf Club’s Course on Thurs- 
day, 7th inst. In the morning there will be an 18 hole medal 
round, to be played in two divisions, the first division including 
members with handicaps of 10 and under and the second division 
those with handicaps of 11 and over. There will be first and 
second prize in each division, In the afternoon there will be an 
18 hole foursome competition, match play against bogey under 
three-eighths of the aggregate handicap, for the Hadfield Chal- 
lenge Cups. Mementoes and second prizes will also be given. 
There will also be a prize for the best scratch score in the morning 
round. Further particulars of the meeting and of the Society 
itself may be obtained from the hon. secretary, Mr. Seymour 
Price Williams, of 5, Victoria-street, Westminster, S W. 

APPRENTICESHIP SCHEME FOR ENGINEERS.—Arrangements have 
been made with several of the leading eugineering firms in Glasgow 
and elsewhere by which students of the South- Western Polytechnic 
Institute are allowed to enter their apprenticeship. Students who 
satisfactorily perform the work in the mechanical engineering 
department in the first year may proceed at once and continue 
their work at one of the firms arranged for, and students who have 
satisfactorily finished the second year course are allowed to pro- 
ceed with their apprenticeship and return to the college and 
continue their third session. Furthermore, students who obtain 
the diploma of their college will have their apprenticeship reduced. 
Under these conditions a student can obtain a first-class training 
as an engineer, and apprentices who perform satisfactorily in the 
workshop are allowed to enter the drawing-office. Only students 
who show an aptitude for engineering will be recommended. 
No premiums are charged, and apprentices are to be allowed the 
standard rate of wages. 
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RAILWAY MATTERS. 


AccorDING to an article in the Bollettino Finanze 
(Rome) of 9th September, the Turkish Legislature have officially 
agreed to the construction of a railway from the Servian frontier, 
through Turkish territory, to the Montenegrin port of Antivari, 
thus linking up the Danube with the Adriatic. 


THE Sole (Milan) of 18th September contains an article 
to the effect that the General Directorate of the Swiss Federal 
Railways have definitely approved the plans for the construction 
of the Hauenstein Railway—Busse Tunnel—which is designed to 
shorten the route between St. Gothard and Basilea by about 
{0 miles, 


Ir is estimated that in the proposed new subway 
system for New York City a total of more than 100,000 tons of 
structural steel and steel rails will be required. ‘This will involve 
an expenditure of upward of £409,000 for the steel alone. The 
new subway will probably require 1200 cars, which will take 18,000 
tons of steel of various shapes, estimated to cost at the mills 
£110,000. 

Two schemes for the electrification of tramways by 
means of the overhead trolley system are at present stopped owing 
to the objection of the Astronomer Royal, who alleges that the 
overhead wires are likely to interfere with the working of the 
instruments at the Greenwich Observatory. These are the lines 
from Eltham to Woolwich and from Beresford-square, Woolwich, 
to the Free Ferry. 


TE following information is from the report by H.M. 
Consul at Malaga on the trade of that district in 1908, which will 
shortly be issued :—Preparations for the laying of a new railway 
to Coin are in active progress, and it is hoped that it will be 
finished within two years. The line already built by the same 
company—Ferrocarriles Suburbanos de Malaga—which has been 
working since January, 1908, is apparently giving good results. 
Further preparations for the new coast line from Malaga to Cadiz, 
passing near “‘ibraltar, are also in progress ; but, judging from 
appearances, .. will take several years to complete. 


From the Administration Report on the Railways in 
India for 1908. it appears that during the year 616 miles of line were 
opened to traffic, bringing the total mileage open up to 30,576 
miles. There were 643 miles of line sanctioned during the year. 
Up te the end of March, 1909, the mileages were: Lines open, 
30,809 ; lines under construction or sanctioned, 2992. The actual 
outlay—excluding premia for the purchase of companies’ lines— 
from the commencement on all lines, open and under construction, 
amounted at the close of 1908 to Rs. 42,067 lakhs (£280,000,000). 
The sum of £10,000,000 has been provided for expenditure for 
1909-10. 


A BALLAST wagon of peculiar design, which is intended to 
prevent the sticking of the load. has been tried on the Duluth, 
Missabe and Northern Railway for handling ore. The body or 
box is supported by trusses on either side, and consists of two 
parts, hinged together at the top at the mid-length of the wagon. 
Under each end of the body is an air cylinder for elevating the 
end, so that the two portions separate at the middle and the con- 
tents are discharged between the rails. The maximum width of 
opening is 5ft., with the two parts inclined at an angle of 50 deg. 
The wagon is 22ft. long, weighs 17 tons, and has a carrying capacity 
of 50 tons. 


We hear that Norderney, the island health resort off 
the East Friesland coast, is to be connected by an electric railway 
with the main line terminus at Norddeich on the mainland. The 
passage, although short, is usually very bad, and the building of 
the viaduct presents some difficulties. The platform for the 
permanent way will be supported on twenty-five great reinforced 
concrete piers, with pile foundations sunk in the sandy bottom. 
The total distance of the line will be about six miles, and the cost 
will be over £100,000. The overhead trolley system is, we under- 
stand, to be adopted. The line is to be reserved for passenger 
traffic during the daytime and for goods transport during the 
night 


In the first seven months of 1909 the railways of the 
United States ordered 53,900 freight cars, compared with 8040 and 
105,620 during the same period in 19C8 and 1907 respectively. The 
locomotive orders at the same time amounted to 1009 in 1909, 386 
in 1908, and 2685 in 1907. These figures show that while the 
railway equipment business is far ahead of last year it is still 
nearly 50 per cent. behind that of 1907 as regards freight cars, and 
60 per cent. behind as regards locomotives, The difference 
between 1909 and 1907 is due to the fact that while in 1907 orders 
were placed in good volume from the first of the year, in 1909 the 
roads only ordered equipment spasmodically until June, when the 
genuine rush to buy began, 28,985 freight cars out of a total 
of 53,990 having been purchased in June and July of the latter 
year. 


Except for a few short distances, totalling 127 miles, 
automatic block signals now extend from the Atlantic to the 
Pacific Ocean. According to the Railroad Age Gazette, of the 
distance unprotected by this system, 93.4 miles on the Southern 
Pacific in the Sierra Nevada Mountains uses the electric-train 
staff. The next longest gap, 20 miles in length, occurs where a 
change of line is about to be made. The remaining gaps are due 
to bridges and points where changes are in progress, The line 
thus operated by the block system extends from Jersey City on 
the Atlantic to Oakland on the Pacific, over a total distance of 
3245 miles, and it includes the Lehigh Valley Railway to Buffalo, 
the Lake Shore and Michigan Southern to Chicago, the Chicago 
and North-Western to Council Bluffs, the Union Pacific Railway 
to Ogden, and the Southern Pacific Railway to Oakland. 


AN official report, made at Welshpool on Monday last, 
shows that the magnetic storm was so severely felt on the 
Cambrian Railway system that the train service was dislocated, 
except on the coast section. The phenomenon was first felt at 
1l a m., when the needle circuits broke down. This was followed 
by a failure of the block system, by which the single line is 
worked, and considerable delay ensued owing to the trains having 
to be ‘‘ piloted,” The magnetic disturbance affeeted the wires 
most seriously where they ran in a south-westerly direction from 
Oswestry to Brecon and Aberystwyth, and more particularly 
between Welshpool and Moat Lane Junction. Curiously enough, 
on the section running almost direct north-south from Pwllheli to 
Glandyfi there was no disturbance. The magnetic storm lasted 
until 9 p.m., and towards its close a display was witnessed at 
Welshpool of the Aurora Borealis. 


A REMARKABLE tunnelling record has been made in one 
of the tunnels of the new aqueduct for the water supply of Los 
Angeles. The progress in the Red Rock Tunnel—75 square feet 
sectional area—was 10614ft. during the month of August, working 
three shifts of thirteen men in one heading in sandstone, This is 
a ** world’s record,” the previous record being the 1013ft. progress 
of the Loetschberg railway tunnel in Switzerland for the month of 
July. Up to this time American records have been far behind 
European records, the highest figure having been only 476ft. It 
is of interest to note in this connection that the Red Rock Tunnel 
is not being driven by a contractor’s force, but by a part of the 
force organised by the city’s engineers for the construction of the 
new aqueduct system which will give the city a new and abun- 
dant supply of water from mountain reservoirs 235 miles distant 
from the city. After due consideration, the city authorities 
decided that money could be saved if the city did its own work, 
under a special organisation, and this opinion appears to be sub- 
stantiated by the rapid tunnelling work noted above. 





NOTES AND MEMORANDA. 


BLAST-FURNACE slag waste, of which there are millions 
of tons at present disfiguring the face of the country, especially in 
the West of Scotland, is, we understand, being successfully treated, 
chemically and otherwise, for utilisation as cement, the product 
being claimed as superior even to Portland cement, and much 
cheaper. 


Titanium is being used extensively in the steel rail 
industry in the United States. Its effect on the steel is very 
similar to that of vanadium, increasing its ability to resist wear. 
It is introduced into the steel in the form of ferro-titanium, an 
alloy containing from 12 to 15 per cent. of metallic titanium, the 
balance being iron, 


Tae total value of the natural abrasive materials pro- 
duced in the United States in 1908, according to a report by Mr. 
W. C. Phalen, of the United States Gedingfeal Survey, was 
£212,000, a decline of £101,000 from the figures for 1907. The 
value of the artificial abrasives ‘produced was £125,000, a decline 
of £80,(00 from the 1907 value. The natural abrasives include 
oilstones and scythe stones, grindstones and pulp stones, burr 
stones and millstones, pumice, infusorial earth and tripoli, abrasive 
quartz and feldspar, garnet, corundum and emery. These were 
produced in twenty-three States. 


In a paper before the South Wales Institute of 
Engineers Mr, C. B. Chartres proposed that a turbo-compressors 
should deliver the air to existing reciprocating cempressors at 
about 15 lb. per square inch, and thus double the capacity of the 
compressor plant, This proposal is specially intended for collieries 
where low-pressure turbines can often be put down to work with 
the exhaust steam from the winding and auxiliary engines, It is 
well known that turbo-compressors are inefficient for high com- 
pressions, but this defect is not very marked at low pressures, and 
is offset by advantage in the form of small size and simplicity ; and 
also, in some instances, of first cost. 


In a paper read before the American Society for Test- 
ing Materials, Mr. Robert Job describes a simple test of the value 
of lubricating oils under service conditions. He found that when 
heated to a temperature of 450 deg. Fah. the oils which had given 
bad results showed a very marked darkening of colour, while 
those which had proved satisfactory showed very little change. 
Another experimenter, Mr. E. Camerman, of the Belgian State 
Railways, has devised a test of oils for lubricating engine 
cylinders. By treating the oil to 400 deg. Fah. for six hours it is 
possible to determine the percentage of oil available for lubrica- 
tion after allowing for that which escapes with the steam. This 
varies from a very low figure to as much as 60 per cent. 


AccorpbING to an American contemporary, prison cells 
have been built of reinforced concrete at the Allegheny County 
Workhouse, Clairmont, Pa., thus allowing the use of the unskilled 
convict labour, amounting to 90 per cent. of the total labour 
required. The building itself is also of reinforced concrete, faced 
on the outside with dressed cas#iStone slabs. The cell walls are 
3in. thick, reinforced with wire netting. The forms were of sheet 
iron, the full height of the walls 9ft., and were-kept apart by gas 
pipe separators which were allowed to remain in the walls as 
supports for the cots. Cork expansion joints gin. thick were 
placed at intervals of every twenty cells, or 100ft. apart. The 
concrete was in proportions of 1: 2: 4, made with gravel and 
Portland cement. 


One of the latest pieces of apparatus for testing 
hysteresis and eddy-current losses is that by Epstein. Twenty-two 
pounds of test strips are required to make a test, and there has to 
be some careful machining to get the joints to butt accurately. 
This has led Messrs. Lloyd and Fisher to devise a similar apparatus 
to that of Epstein, but which only requires about 44 lh. of testing 
iron, each strip measuring 10in. by 2in. No machining is required, 
because instead of butting the ends together they are interleaved 
at the edges by special corner pieces, and in this way leakage is 
reduced. An interesting point brought out by tests with it is that 
hysteresis of both ordinary and silicon stee's, magnetised normal 
to the direction of rolling, is 5 to 10 per cent. higher than that of 
those magnetised parallel to rolling, but the eddy-current loss is the 
same in each case. * Artificial ‘‘ ageing” by baking always increases 
the hysteresis loss, but may increase or may decrease the eddy- 
current loss. It may also alter the law of variation of hysteresis 
with flux density. 


In view of the unsatisfactory results obtained during 
the cholera epidemic, which has lasted more than a year, in con- 
nection with the purification of the water of the Neva by means of 
ordinary sand filters, the water-distribution system being exposed 
to constantly renewed cholera infection, the municipal Duma and 
city authorities have decided to adopt the ozone process for the 
sterilising of drinking water, and to erect a large ozone water- 
works. The sanitary authorities both of the City of St. Peters- 
burg and of the State are, in fact, of opinion that only by the 
ozone method will effective purification of the drinking water of 
St. Petersburg be obtained. as their own investigations, in 
agreement with those of the German Imperial Sanitary-office and 
the Pasteur and Koch Institutes, have shown ozone to be the 
safest means of ensuring the complete destruction of bacteria in 
water. The large ozone works which is to be installed in connec- 
tion with what is called a ‘rapid filtering plant” (Howatson 
system) is to be designed according to the combined Siemens- 
De Frise-Otto ozonising system, 


THE turbo-generator, if it is to oust the engine type of 
machine, states Mr. Mills Walker, must have carbon brushes, or, 
at least, brushes which hardly wear at all and do not wear the 
commutator. It is true that metal-brush machines are made to 
operate fairly satisfactorily in the hands of careful attendants. 
But if the brushes are left without attention, they soon wear so as 
to cover the wrong arc, and begin sparking and burning. Even in 
the best hands the wear of the brushes is considerable, the whole 
set having to be renewed every two or three months. The wear 
of the brushes fills the air with fine copper dust, which settles on 
insulating surfaces, and is often the cause of breakdowns. Carbon 
brushes can be made which will run for years without renewal, 
always occupying the same arc and giving to the commutator a 
bright gloss, so that after years of running only the slightest wear 
can be detected. Electrical engineers owe a great deal to the 
makers of carbon brushes for the way in which they have solved 
the problem of brush manufacture and given us such excellent 
brushes, It is a pity to throw away all the advantages of carbon 
brushes and go back to metal brushes. 


In the early days, when 110 volts only had to be dealt 
with, flexible: insulated with lapped rubber tape were successfully 
employed. When, however, 220 volts came into use, this class of 
insulation was found to be insufficient, the faults mostly occurring 
in the switch wires. This was largely due to considerations of 
price, which led to the employment of insulation material con- 
taining sometimes from 50 per cent. to 70 per cent. of rubber 
substitutes, and also to faulty manufacture in giving too small an 
overlap to the rubber tape spirals, so that in some cases the wire 
was uncovered. Under the new German regulations taped 
rubber flexibles may only be used in dry living rooms for pressures 
up to 125 volts. They may not be used under fabrics or for 
portable fittings, and may not be installed in cellars, under floors, 
in bedrooms, or halls. Vulcanised rubber in the form of a con- 
tinuous sheath may, however, be used up to 1000 volts for fixed 
apparatus and up to 500 volts for portable purposes. The trouble 
at 220 volts with taped rubber flexibles is due, not so much toa 
direct short-circuit, which would blow the fuses, as to the per- 
sistent arcs of low current value, which are carried by the fuses, 















































































































































MISCELLANEA, 


A contract has been signed at Washington for the 
construction of a dry dock at Pearl Harbour, Hawaii. As it is to 
be 1195ft. long it will be the largest ever built for the use of the 
United States navy. The contract marks another step in the 
policy which recognised the strategic importance of the Sandwich 
Islands, and aims at making them a naval and military stronghold 
—a really strong link between the Philippines and the Pacific 
Coast. 

Tue Italian Government appointed a Commission 
recently to consider the question of establishing a new strong 
naval base on the Adriatic coastline. This naval base is to be 
capable of accommodating the new large type of battleship of 
20,000 tons, or even of greater displacement. The Technical 
Commission has visited Venice, Ravenna, Brindisi, and Ancona, 
and Ancona has been selected as the site of the new naval base. 
The estimated cost of the work that will have to be carried out at 
Ancona is £4,000,000. 


Tue extent to which the industry of aérial navigation 
is becoming developed in France is hardly realised by any others 
than those living inside the radius of the aéro clubs and the 
national association of that country. Six months ago the builders 
of aéroplanes in Paris could be counted on the fingers of one hand. 
Now there are in full operation fifteen factories devoted to the 
manufacture of materials and the construction of aéroplanes of all 
sizes, forms, and designs, besides a dozen or more inventors who 
are making under cover and more or less secretly individual 
machines which embody their special and more or less original 
—. of what the atroplane or dirigible airship of the future ought 





A system of wireless signalling for airships has been 
invented by Dr. Friedrich Lux. The idea of the inventor, states 
the Electrical Engineer, is thatall airships should be equipped with 
a receiving apparatus which will weigh only 6 lb., and that wireless 
signalling stations should be equipped all over the country at about 
50 kiloms. apart. At intervals of five minutes these signal stations 
should send out wireless messages by which they could be identi- 
fied and aviators informed of their whereabouts. A combination 
of a few letters would, it is suggested, be sufficient to distinguish 
one station from another; and by the increasing or decreasing 
strength of the electric impulse the aviator could tell whether he 
was approaching or receding from a particular station. 


A summary of the reports received from mines inspectors 
in the United States shows that there were 2450 men killed and 
6772 injured in the coal mines during last year. These figures 
compare with 3125 killed and 5316 injured in 1907. Colossal as 
these figures are, they do not represent the actual total, as there 
are several States in which no mines inspection law is in operation. 
It is fair to say, however, that those States which report accidents 
contribute over 98 per cent. of the total coal output of the country. 
The year 1907 was the worst in the history of the United States as 
regards the number of lives sacrificed in the mines. This was due 
to the succession of serious disasters that occurred in December of 
that year in the Appalachian bituminous coalfield, each involving 
a heavy death roll 


Ir is reported that the airship Clement-Bayard, which 
is to fly across the Channel, will be ready in a fortnight, and will 
at once begin its trials with a view to the flight. A French 
journal, which is opening a national subscription for the support 
of the military aeronautic movement, prints, in addition to the 
first list of contributions amounting to close on £1000, an appeal 
to the public to make a great effort similar to that put forth by 
Germany when she replaced the wrecked Zeppelin. The fund 
will be divided into two portions, the first of which will be devoted 
to replacing the lost airshiv after providing adequately for the 
families of the victims, and the second to presenting the army 
with several aeroplanes. In the present position of aerial locomo- 
tion, it is stated, it is certain that aeroplanes can be employed 
concurrently with steerable balloons in military reconnaissances 
pending their utilisation as engines of war. On these grounds the 
journal appeals for a patriotic effort on the lines indicated. 


Ir is pointed out by the Frankfiirter Zeitung that the 
situation of the Roumanian petroleum industry at the present 
time is not very favourable. As a proof of this circumstance it is 
mentioned that the production of crude oil in the first half of 1909 
amounted to 611,386 tons, as compared with 570,729 tons in the 
corresponding period of 1908, 560,064 tons in that of 1907. and 
409,511 tons in that of 1906. The export figures show a similar 
increase up to last year, but in the first half of 1909 the quantity 
exported amounted to only 186,400 tons, as compared with 216,000 
tons in the equivalent period of 1908, 195,000 tons in that of 1907, 
and 151,000 tons in that of 1906. The decline in the exports this 
year is attributed largely to the influence of the competition and 
low prices of Galician petroleum. Naturally the diminution in the 
exports has not been without effect upon the crude oil producers, 
many of whom have to contend with difficulties. As a eonsequence 
the demand for the establishment of a petroleum bank has arisen 
from a certain pressure, and a memorial dealing with the question 
has been presented to the King. 


A consuLaR report dealing with the trade and 
commerce of the district of Gothenburg during the year 1908 
states that in the mechanical engineering industry a decline has to 
be recorded, which must be attributed, however, less to the pur- 
chasing power of customers than to uncertainty in the labour 
market. The difficulty that workshops find in pledging them- 
selves to execute orders within a certain time without reservations 
as to possible strikes has led to the postponement of planned 
work and the placing of orders with foreign contractors. The 
workshops have thus found themselves obliged to reduce the 
number of hands by about 10 per cent., while in many places the 
hours of work have also had to be curtailed. Seeing, however, 
that at the turn of the preceding year the number of hands at a 
great many factories had been increased beyond the ordinary 
number, the reduction may be said to bring things back to normal 
conditions. As to the workmen’s wages, a rise of, on an average , 
25 per cent. has taken place since 1904, according to an investiga- 
tion instituted by the Association of Mechanical Workshops of 
Sweden. From the beginning of the year the price of raw material 
continued to decline, though a change could be noticed during the 
last quarter, accompanied by some improvement in the demand. 


AccorpDING to a contemporary, Professor Fessenden has 
proposed to the United States Navy Department the building 
of a turbo-electric vessel, wherein a steam turbine alternator 
would drive the propellers through induction motwrs, but so far 
the proposition has not been accepted. The claim is that there 
would be a great saving in weight, as the turbine could be 
operated at an efficiently high speed and so be made much 
smaller than when designed to be directly connected to tae 

ropellers. The same object, states our contemporary, will pro- 

bly be more economically —— by the marine turbine 
reducing gear patented jointly by Rear-Admiral George W. 
Melville, U.S.N., retired, formerly chief engineer of the United 
States navy, and Mr. John H. McAlpine, who was also formerly in 
the navy. The first model of this gear was recently completed at 
East Pittsburg, Pa. It consists of a floating frame supporting two 
spiral gears. Each has a 22in. face; the smaller, of 14in. pitch 
di ter, is cc ted to the turbine shaft, while the larger, 
of 70in. pitch diameter, is cc ted to the propeller shaft. The 
tensile strength of the steel used is 90,0001b. per square inch, and 
it is expected that the gear will transmit 6000 horse-power. It is 
suggested that it will greatly reduce the weight and cost of, Trans- 











atlantic steamship and battleship power plants, 
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AERONAUTICAL MOTORS AT THE PARIS EXHIBITION 


( For description see page 342) 

















DE DION ENGINES AND AEROPLANE 170-H.P. BAYARD-CLEMENT MOTOR 


























35-H.P. DARRACQ MOTOR 100-H.P. 16-CYLINDER ANTOINETTE MOTOR 





























50-H.P. BUCHET MOTOR t PRINCE BERTHAND MOTOR 
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TO CORRESPONDENTS. 


De@- inorder to avoid trouble and confusion we find it necessary to inform 
corre. that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a lar 
envelope legibly directed by the writer to himself, and stamped, in wae 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 


pe We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request corresvondents to keep copies. 


REPLIES. 


A. L. (London).—None of the steamers you mention have independent 
— wheels. Independent wheels are very frequently fitted on tug- 

ats, 

E. M.—You will find it easier to get a berth if you have worked in a 
marine shop, and we should recommend that course. See Sothern’s 
‘* Verbal Notes and Sketches for Marine Eagineers ;” Munro and Co. 

W. T. E. (Trowbridge).—No list is published. The only thing would be to 
inquire at local land agents’ offices, and so on. The town clerks in some 
cases circu'ate books expatiating on the advantages of their districts, and 
in such cases might be disposed to help you. The list we published was 
the result of inquiries from various sources. 

T. H. B.—We regret we are unable to assist you, but suggest that you 
should inquire of the Secretary of the Chartered Institute of Patent 
Agents. Permit us to remind you that hundreds of engines of the kind 
have been invented, and thousands of pounds spent on them fruitlessly. 
We mention this so that you may advance with care. 








MEETINGS NEXT WEEK. 





Society or EneIngERs.—Monday, October 4th, at 7.30 p.m., in Room 18, 
Caxton Hall, Westminster. Ordinary meeting. Paper, ‘‘The Status of 
the Engineering Profession,” by G. Allan Thomas. 

CIVIL AND MECHANICAL ENGINEERS’ SocieTy.—Thursday, October 7th, at 
8 p.m., at the Caxton Hall, Westminster, 8.W. Mr. W. Noble Twelve- 
trees, M.I.M.E., A.M.I.E.E., will deliver his Presidential Address. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS.—Saturday, 
October 2nd, at 7 p.m., at the Grand Hotel, Colmore-row. Opening 
meeting. Monday, October 4th, at 27.30 p.m. Visit the Works of the 
District lron and Steel Company, Limited, Smethwick. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND CouNnTY ENGINEERS.— 
Saturday, October 9th, at 11.30a.m., at the Guildhall, Winchester. Home 
District meeting. Discussion on papers: *‘Some Notes on the Separation 
of Solids from Sewage and Waste Liquors.” by J. P. Norrington, A.M.I.C.E. 
“‘The Maintenance of Rural Roads in Hampshire,” by G. E. Carter, Sur- 
veyor to the Rural District Council of Winchester. Visits have been 
arranged to inspect the Destructors and Sewage Pumping Station, the 
TO Works at Cathedral, the Ancient Westgate, and the Gas- 
works, 


THE ENGINEER. 














OCTOBER 1, 1909. 





The Hudson Fulton Centenary. 


IT is to be feared that the history of early engi- 
neering is likely to fall into as great a complexity as, 
shall we say, the political history of England under 
the Tudors. Many of the records have been badly 
kept, and many are incomplete or biassed. More- 
over, the lapse of time, instead of obliterating the 
errors of the moment, tends, if anything, to accentuate 
them. Look, for example, at the Fulton centenary, 
which is at this moment being celebrated in America. 
The result of the celebration must inevitably be to 
convince many young Americans that Fulton was the 
true and first inventor of the steamboat. Of course 
he was nothing of the kind; the steamboat was 
invented long before the Clermont was built, and the 
possibility of propelling vessels by steam power was 
proved in Europe before it was demonstrated on the 
Hudson. Fulton was certainly the first to make 
steam navigation a success, and on that score all 
honour must be allowed to him. 

As to what Fulton really did, there is in existence 
an abundance of information. We have in the first 
place,a rather rare book, “ Mémoire sur les Bateaux & 
Vapeur des Etats-Unis d’Amerique,” written by Mon- 
sieur M. Marestier, Ingénieur de la Marine Royale, 
published in 1824. The author had been sent by 
the French Government to learn all that he could 
about steam navigation, and the result is a bulky 
volume accompanied by an atlas of plates. He gives 
a very full illustrated description of the Clermont. 
Again, we have Morrison’s fairly complete history of 
American steam navigation, published in New York 
by Messrs. Sametz and Co., 1903; and amongst 
smaller books Thurston’s “ Life of Fulton.” Far 
from originating with Fulton, the idea of propelling 
ships by steam was nearly a century old when he 
took the subject up. It is a matter of considerable 
interest that Papin in 1707—precisely one hundred 
years before Fulton’s Clermont was _built—con- 
structed a steamboat which actually ran success- 
fully, but was destroyed by the mob who, as usual in 
those days, looked upon mechanical forces as manifes- 
tations of witcher.ft. Then Jonathan Hulls obtained 
a patent for a stern-wheel steamboat as far back as 
1736, the year in which James Watt was born. 
His engine was to work on the principle of New- 
comen’s, ropes and ratchet wheels being used to 
turn the paddle-wheel. Indeed, it is not too much 
to say that Fulton was anticipated a dozen times 
over. Many Americans even were before him. 
Henry built a successful boat in 1763; Rumsey 
another in 1786, which worked on the hydraulic 
principle and ran on the Potomac. In 1790 Fitch 





actually opened a service between Philadelphia, 
Burlington, Bristol, Bordentown, and Trenton with 
a boat of his own design. He diedin 1798, and was 
buried with a model of his boat beside him. In 
1793 Morey ran a boat on the Connecticut, and in 
1807 came Stevens, one of America’s most brilliant 
inventors, who possibly did even more than Fulton 
to develop steam navigation. In Europe Jouffroy 
ran a boat at Lyons in 1783, and the Charlotte 
Dundas, Symington’s boat, ran on the Forth and _ 
Clyde Canal in 1801. The reason why Fulton 
looms so large is to be found, then, in some other 
cause than original invention ; it is very instructive, 
and deserves attention. 


The men who do the world’s work are not the 
inventors either of machines or ideas, but the men 
who carry inventions or ideas into successful prac- 
tice. Tbe point deserves to be insisted upon ; it is 
continually overlooked. It is a comparatively easy 
thing to make even clever inventions. There must 
be thousands, if not hundreds of thousands, of 
worthy people who can do this much. If there 
were not, whence would come the 30,000 claims for 
a patent made every year in Great Britain alone. 
The combination of abilities which enables men to 
achieve commercial success is, on the other hand, 
difficult to find. It demands above all things 
great power of clear perception, and a very keen 
and far-reaching sense of proportion—that sense 
which enables its possessor to appraise at its 
precise value each part of a machine, each step in a 
process, each trait of the men who work under him 
or with him. This quality Fulton seems to have 
possessed in an eminent degree. Knowing what 
had been done before, he recognised the importance 
of trying to establish steam navigation on a suffi- 
ciently Jarge scale. Those who had preceded him 
never appreciated this truth; above all, they 
failed to give the steam a chance by providing 
power enough. Fulton succeeded in persuad- 
ing capitalists to come forward with money. 
That was a very clever thing to do. We may 
concentrate all our attention for the moment 
on the Clermont. It is the custom to speak of 
this craft as a kind of big open boat. In point of 
fact, she was a beautifully-designed and carefully- 
constructed vessel. She was the first boat without 
a flat bottom used on the Hudson, and had well- 
shaped bow and stern lines. She was 133ft. long 
between perpendiculars, 29ft. beam, and drew 
6ft. 3in. She cost 465,000f., or £18,600—a very 
large sum to spend on a river boat in those days. 
Her boiler was of copper, and cost about 160,000f., 
or £6400. She was very handsomely fitted up, 
with twenty-two berths and a good dining saloon. 
Her engine was of the steeple type, with timber 
frames. The cylinder was 36in. diameter, the 
stroke 4ft. There was on the crank shaft a 
toothed wheel which drove another toothed 
wheel of less diameter on the paddle shaft. A 
fly-wheel took the crank over the dead point. 
The paddle-wheels were 15ft. 5in. in diameter, and 
each carried eight floats 5ft. long and 2ft. 4in. deep. 
It will be seen that we have herenotoy. Nothing, 
indeed, was wanted but a pressure greater than that 
of about 1 1b. above the atmosphere to make her a 
conspicuous success. As it was she made about 
64 knots—quite a respectable speed as compared 
with that of the sailing boats which were in use 
previously. The wheels made 15 to 20 revolutions 
per minute; the normal rate seems to have been 
18%. She burned 20 to 25 “ steres” of pine wood 
on her trips between New York and Albany, a 
distance of 150 miles. Fulton leff no stone 
unturned to make the boat acceptable to the public. 
He took precautions to avoid breakdowns, and 
acted in a way quite unlike that of the enthusiastic 
inventor, who, having accomplished something, 
leaves it to its fate and proceeds with the production 
of something else. The result was that he “ caught 
on,” in American phrase, and the Fulton was quickly 
followed by the Chancellor Livingstone—a boat 
with improved passenger accommodation—the 
Paragon, and the Richmond. The crews generally 
numbered about forty all told. 


We have no intention of re-writing a history of the 
progress of steam navigation in early days. We dealt 
with it very fully in our 84th, 85th, and 86th volumes. 
We have said enough, we think, to enforce the lesson 
that it is to Robert Fulton as a business man, and 
not as an inventor, that honour should be done. 
We have never been able to side with those who 
hold that the inventor’s intellect must be of a 
higher order than that of the man who makes 
things succeed. We may place them on the same 
plane, and honour them accordingly. But their 
equality ought to be recognised. As we have said, 
dozens of individuals invented schemes for propel- 
ling vessels by steam power; but Fulton was the 
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first man to convert these dry bones into a living 
structure. He was himself far too poor to do much ; 
but he so favourably impressed Robert H. Living- 
stone, a man of considerable wealth, that he was 
enabled to build the Clermont. The name of 
Livingstone should not be forgotten, he was himself 
an inventor, and one who saw far ahead. That the 
United States does well to celebrate the centenary 
of the Clermont, which really fell two years 
ago—for that is one real object of the fétes 
now being held in New York—is certain. But 
it is worth while to remind those who rejoice and 
who are proud, of the true nature and result of the 
work done by the man whose name they celebrate ; 
and inventors at home and abroad will do well to 
bear in mind that ability to invent will not alone 
secure wealth, or indeed a living. 


Heating by Friction. 


EVERY engineer is but too familiar with hot 
bearings. No one, be he engineer or scientist, 
knows why they get hot. Benjamin Thompson, 
Count Rumford, was the first to prove that friction 
produced heat. His experiments are detailed in a 
paper read before the Royal Society in 1798. It 
was entitled “An Inquiry Concerning the Source 
of Heat which is Excited by Friction.” Before 
that date ‘Caloric ” was regarded as a kind of fluid 
which, already in the metals, was rubbed out or 
squeezed out by friction. That friction will pro- 
duce heat seems to have been known even by pre- 
historic man, certainly by savages even of a low 
type. The fact remains that the way in which 
work is transformed into heat is as little understood 
as the converse operation. If we examine what 
has been written on the subject, we shall find that 
for the most part authors deal with lubrication and 
lubricants. Others advance theories concerning the 
assumed interlacing of the surfaces in contact. 
But no one has done more than attempt to arrive 
at some explicit statement of the actual modus 
operandi by which a badly-lubricated bearing 
becomes hot. 

There are some special cases of heating which 
are very difficult to explain. That is to say, the 
performance of the materials concerned is apparently 
entirely abnormal. It may be taken for granted 
that heat is conducted at some fixed rate through a 
metal. Indeed, tables of these rates can be found in 
numerous text-books. Again, it is always assumed 
that for some reason the amount of pressure 
forcing two rubbing surfaces against each other is 
a powerful factor. Its influence is usually explained 
by saying that there is a certain pressure beyond 
which the oil is squeezed out and metallic contact 
obtains. An old theory was that the molecules of 
the lubricant acted as miniature roller bearings. 
It is now held that the lubricant only acts by pre- 
venting metallic contact. Be this as it may, heating 
by friction not infrequently manifests phenomena 
which, as we have just said, it is difficult to explain. 
Such cases come repeatedly under the notice of 
marine engineers. A piston-rod is running, so far 
as is known, quite cool. Suddenly, without warning, 
it becomes bright red-hotat one side, and at one side 
only. No attempt can be made to cool the rod 
quickly. It has been bent by the local heat, and 
will remain bent if water is put on it. The engine 
must be slowed down. Then the heat will, so to 
speak, run round the rod, which cools down behind 
the passing heat wave. The rod is never red-hot 
all round at once. Why does such a bar of polished 
steel, six or eight inches in diameter, running in a 
hemp packing—heating will take place even more 
readily with hemp than it will with soft metal, or 
gauze rings—become red-hot in a few seconds 
under the eye of the greaser? We once saw 
a compound locomotive run into a station with the 
oilon the guide bars flaming. No heating had taken 
place during a run of some 40 miles at a very high 
speed. When the steam was shut off the oil fired— 
that is to say, in about one-fourth of a minute the 
piston-rod became bright red-hot. It then bent and 
seized the brass gland of the stuffing-box, breaking 
it in two. We have seen a heavy wall bearing in a 
mill at one moment quite cool, the next molten 
brass was running down the wall. This instan- 
taneous heating is, indeed, well within the experi- 
ence of most engineers. It by no means represents 
all that might be said concerning the abnormal 
heating of bearings. The chief engineer of a very 
large mail steamer told us recently that he had at 
one time a remarkable experience. He was serving 
as second in a somewhat similar ship. She 
had new triple-expansion engines fitted with 
steam jackets. The chief wished to test the value 
of the jackets, and to that end ran sometimes with 
steam in the jackets, and sometimes shut out of 


rods always ran cool when the jackets were in use, 
and always heated, no matter what was done 
when the jackets were out of use. The heating in 
this case was not sudden, but gradual and steady, 
It is so difficult to trace any connection here, that 
were it not that the evidence is irrefragable, we 
would not have credited the story. But it is well 
to remember that apparently minute conditions 
suffice to bring about excessive frictional heating. 
Thus in cold drawing tubes a very minute speck of 
hard material in the die will very greatly 
augment the resistance, and set up heating. 
The only evidence left on the tube is probably 
a scratch which can hardly be seen without a 
magnifying glass. The opening or shutting of an 
engine-house door has been known to settle whether 
the crank shaft will run cool or hot. It is quite 
possible that locomotive crank pins would not run 
cool if they were boxed up so that a current of cold 
air could not get at them. 

It may with some truth be observed that cases 
such as those of which we have written are very 
unusual, and that the conditions which give us cool 
bearings of all kinds are well understood, and need 
no further investigation. But the sudden heating 
of piston-rods and bearings is, after all, not very 
exceptional. They are events, at any rate, which 
the marine engineer on watch is always anticipat- 
ing; and even if this were not so, this fact that 
an enormous conversion of work into heat can 
be brought about by apparently entirely inade- 
quate means is an extremely interesting physical 
truth. We have got into the habit of regarding 
much that is really complex and puzzling as a 
matter of course. No one attends to what is going 
on day after day. Abundance of such every-day 
physical facts remain not only unexplained, but 
without any attempt being made to explain them ; 
and yet it is certain that in the past some of our 
greatest advances have resulted from the careful 
investigation of common and well-known things. 
The sudden heating of a big steel bar by rubbing 
against wet hemp rings is, we think, a thing for 
which it would be worth while to find an explana- 
tion. The end is the conversion of work into heat ; 
the means by which the conversion is effected seems 
to be wholly inadequate to that end. 


Railway Passenger Classes. 


THE engineers and directors associated with the 
construction or initiation of the deep level under- 
ground electric railways in London introduced an 
innovation in railway working in Great Britain by 
establishing the system of a single class for the 
accommodation of passengers, upon whose custom 
it was expected that the proprietary companies 
would have solely to depend for patronage owing 
to the comparative short length of the lines and the 
absence of physical junctions with other railways, 
and the consequent lack of any possible goods or 
mineral traffic. The City and South London Rail- 
way, which was the initial undertaking of the kind, 
first started this practice, and the example has been 
followed in the caseof all the similar lines which have 
been built subsequently. No doubt the institution 
of a one-class train service was decided upon for a 
variety of reasons. One of these was represented 
by the desire to obviate the additional outlay which 
would have been necessitated by the provision and 
working of different types of coaches for first or 
second-class passengers on lines which were already 
heavily burdened by the enormous capital expendi- 
ture per mile of track. At the same time the 
questionalso received consideration, particularly with 
regard to the later lines, that the single class coach 
equipment would meet all possible requirements of 
the public for short-distance traffic, and that the 
construction of carriages superior to those contem- 
plated would consequently be entirely unnecessary. 
It is quite reasonable to conclude that this assump- 
tion has been proved by experience to be correct, 
the expansion in the passenger traffic on the tube 
lines in 1908 being represented by an increase of 
many millions as compared with the preceding year, 
although additional facilities were placed at the 
disposal of the public. The circumstances there- 
fore suggest that passengers have accepted the one- 
class system with thankfulness for the accommoda- 
tion provided, and without making any complaints 
for the short journeys which the trains on these 
railways are able to make; but the satisfaction 
expressed with present conditions would be mingled 
with discontent on the part of a large number of 
passengers if the distances to, be travelled were con- 
siderably longer and approximated to those of a 
main line railway. 

Certain observations made by chairmen at the 


———— 


seemed to foreshadow further developments in the 
restriction of the number of classes. In the firgt 
place, the Great Western Railway, although having 
experienced a growth in the number and receipts 
from the first-class traffic as compared with the 
corresponding half in 1908, found that the second 
class underwent a very considerable diminution 
represented by nearly £60,000 as contrasted with 
the equivalent six months in 1908. These figures, 
Lord Churchill remarked, showed the wisdom of 
the board in deciding to abolish the second clagg 
throughout the system as soon as the company could 
conveniently do so. On the other hand, the direc. 
tors and officials of the London and North-Western 
Railway have perfectly open minds on the question 
of the number of classes forming the trains. Thus 
whilst some small branch lines are served by single- 
class trains, only first and third-class trains are run 
on certain other lines. But Lord Stalbridge, it will be 
recalled, informed the shareholders that the abandon- 
ment of thesecond classat the present moment would 
result in a loss, after taking into consideration every 
saving which might thereby be effected. The quali- 
fication implied by the words “ present moment” 
inferentially suggested that the matter would not be 
overlooked in the future, when abolition might be 
proceeded with without the prospect of aloss. At the 
meeting of the Great Northern Railway, Lord 
Allerton gave utterance to a fresh complaint regard- 
ing the unprofitable character of the first-class 
traffic, and he observed that the cheaper fares and 
increasing luxury provided for third-class passengers 
were the causes of persons travelling more and more 
in the latter class. The chairman added that he 
did not know whether the time would ever come to 
have only one class, but “he hankered very much 
after trying” some all third-class trains for the 
suburban traffic, and he intimated that something 
would have to be done, and that the question was 
under consideration. 

It is exceedingly doubtful whether the steam 
railway companies will ever proceed to such a 
drastic course as to adopt the single-class system in 
use on the London deep level electric railways, as 
there is, and in all probability always will be, large 
numbers of people prepared to pay higher fares for 
superior accommodation and convenience, together 
with freedom from the disadvantages or annoy- 
ances sometimes encountered in third-class coaches. 
But if the railway companies continue to improve 
the facilities placed at the disposal of third-class 
passengers in recent years, they must expect further 
diversions to take place from the higher classes, and 
it will ultimately be found that the intermediate 
class will have to be abandoned, and only two 
classes, whatever they may be called, will remain in 
existence. Several of the railways discontinued 
second-class traffic on their main lines many years 
ago, and although they may or may not have expe- 
rienced a temporary monetary loss from theabolition, 
those railway do not lose anything to-day from the 
working of only two classes. No doubt the progress 
in this respect will be very gradual in its character 
unless the second class passengers transfer their 
patronage to the third class more rapidly than has 
hitherto been the case. The difference between 
first and second-class fares has for a long time been 
little more than nominal on the London and North- 
Western and Great Western. On the former, at all 
events, the second class retains its popularity because 
the company carries large numbers of emigrants, cat- 
tle men, firemen, &c., whose company is not welcome 
to the ordinary travellers, who is therefore prepared 
to pay 2 little more than third-class fare to avoid it. 
It is well to bear in mind that ih the democratic 
United States, although there is in theory only one 
class, ‘ Palace cars’’ are eminently popular and 
remunerative. But after all, it has to be remembered 
that the financial backbone of the passenger traffic 
is represented by the third-class travellers, and 
although the second class may be retained where 
the demand for such accommodation continues, the 
general adoption of only two classes is not very 
remote. 
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had, since the introduction of notched bar tests, been the 
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developments since 1906, and they had now been intro- 
duced into some official specifications. The development 
had certainly been hampered by the failure of the 
Brussels Congress to define the experimental conditions 
to be adopted, but the German Association for dealing 
with methods of testing materials had appointed a com- 
mission which recommended the use of notched bar 
impact tests. The mechanical tests of metals un- 
doubtedly presented for solution a great number of 
scientific and technical problems. To utilise the tests in 
industrial practice, ii was sufficient to regard them as 
means for the identification and classification of metals, 
but as they could not all be applied in every-day work, 
an endeavour must be made to classify.them in grou 
which would yield analogous results, so that it would be 
possible to carry out one of the tests of each group to obtain 
the desired result. The tensile strength test and the im- 
pact test of notched bars clearly belonged to different groups. 
The latter would, with reference to the former, always fur- 
nish supplementary information which would be very useful, 
and in some cases absolutely necessary. It was import- 
ant to apply these tests, to compare them with other tests 
and with experience gained in the practical utilisation of 
the metal, but it was necessary to arrive at a fixed 
method which would in all cases give results safely com- 
parable with one another. He therefore proposed that 
the Congress should define a typical method to be recom- 
mended as a comparative test. It was highly importent 
that the Congress should decide the circumstances under 
which notched bar impact bending tests should be 
applied. Experimental data suggested that such tests 
furnished information which other tests did not give. 
The question had been raised whether there was any co- 
relation between the results of notched bar tests and the 
behaviour of metals in use. That opened up a very 
important problem. Experience could be quoted that 
investigation of cases of fracture of marine engine shafts 
had shown that such fractures were less frequent when 
use was made only of materials which had stood notched 
bar bending tests well, and in recent contracts for marine 
engine shafts, notched bar impact tests had been stipu- 
lated. Satisfactory results had also been obtained in 
connection with the rods of steam hammers at the 
Forges de St. Jacques at Montlucon by the adoption of 
notched bar impact tests. Armour plates appeared 
likely to lend themselves to instructive comparison, and 
the French navy had for several years been making use 
of such tests. It had been stated that these tests con- 
stituted a good guide in the manufacture of armour 
plates, but it should be pointed out that Messrs. Snyders 
and Hackstroh, of the general staff of the Dutch army, 
had described experiments which pointed to a different 
conclusion, armour plates which had given poor results 
in notched bar tests giving a satisfactory performance in 
the firing tests. He proposed that the Congress should 
address an appeal to all engineers and constructors who 
could give direct information to send to duly equipped 
laboratories specimens in which interesting features had 
been observed, and that a commission be appointed for 
the purpose of centralising the results obtained and to 
draw up propositions to be submitted to the next 
Congress. 

In addition to the report itself, no less than eight 
papers were presented dealing with various branches of 
impact testing. 

Professor Schiile, in conjunction with Mr. Ed. Brunner, 
dealt with notched bar impact bending tests, describing 
the direct-fall machine and giving his interpretation of 
the experimental data. He contended that it was shown 
that by determining the volume strained beyond the yield 
point in a test bar polished on both sides, and by calcu- 
lating the work done in fracture per unit of this volume, 
the influence of the depth of the notch could be eliminated 
and the influence of the shape of the notch on the strength 
of the materia] determined. 

The definition of resilience in impact tests was under- 
taken by M. Louis Révillon. His experiments, it was 
stated, tended to prove that in impact tests the quantities 
resulting from experiments made on specimens of differ- 
ent dimensions might be rendered comparable by referring 
the quantities to the cross sections of the plain—not 
notched—bar, provided the test bars were of the same 
type, enlarged or diminished in dimension in a certain 
ratio, and that the distance between the points of support 
be varied in the same ratio. 

Impact tests at variable temperatures was the subject 
of a short paper of which the joint authors were Professor 
Guillet and M. Révillon. The experiments were not yet 
completed, said Professor Guillet,but the investigation made 
showed that in the case of steels, the resistance to shock 
having increased up to a temperature of about 200 deg. 
Cent., began to fall and passed through a minimum before 
again increasing. The temperature of maximum fragility 
was always the same, and equal to 475 deg. Cent., the 
temperature of incipient red glow, and not the so-called 
blue heat. It was the commonly accepted theory of fra- 
gility at blue heat which it was particularly desired to 
investigate. There was a maximum of resilience less fixed 
at from 150 deg. Cent. to 200 deg. Cent., depending upon 
the nature of the steel. No relation appeared to exist 
between the variation of the resilience and the trans- 
formation points of the steel. 

The same authors also brought up the first results of 
an investigation into the application of modern testing 
methods to copper alloys, but the work is still far from 
being completed, and no rules of practical value can yet 
be drawn up. 

M. Pierre Breuil contributed to the subject the con- 
clusions drawn from tests whereby he had endeavoured 
to show the relations which exist between the results 
obtained by static and dynamic tensile tests. The special 
object was to ascertain whether tensile tests were, as 
had been asserted, really powerless to reveal brittleness 
in metals. In the opinion of the author it would be 
better to ascertain the brittleness of a metal by testing 
it in small bars—sectional area 50 mm.°* and a prismatic 
length of 60 mm.—by an impact tensile test. In that 





way it was possible for purposes of comparison to measure 
the elongation and contraction of the metal. 

Comparative static and dynamic notched-bar bending 
tests were dealt with in a report by Messrs. A. Leon an 
P. Ludwik. It was stated that the results suggested that 
no uniform relation existed between static tensile tests 
and notched-bar impact tests. 

Mr. P. Wélikhow, of Moscow, presented a paper on the 
rupture of normal cylindrical test samples by longitudinal 
impact. The author put in a plea that the impact tensile 
test should come into use side by side with the impact 
bending test. 

As an outcome of the discussion on the general subject, 
and of the many points raised, it was decided that a 
typical method of testing by impact be established, which 
should be recommended by the Congress to be employed 
for purposes of comparison. The preparatory work of 
settling the various details of the method has already been 
done by the German Association, as indicated in Mr. 
Charpey’s report, and the resolution moved suggested that 
this would serve as a basis for settling the standard 
method of testing. Stress was laid on the necessity of 
leaving a certain amount of latitude with regard to details, 
which there was no absolute necessity to fix rigidly. This 
typical method of testing having been determined, it was 
proposed that a Commission should be appointed to 
collate results for the purposes of comparison with the 
behaviour of metals in service. 

The Cement Section of the Congress had before it a 
long series of reports on progress in methods of testing. 

The Association had not, prior to the present Congress, 
adopted any of the testing methods of which the special 
committee have been making a study, but now that the 
committee have commenced to make recommendations 
definite steps are to be taken. 

An excellent report was brought up by Professor F. 
Schiile on uniform tests of hydraulic cements by means of 
prisms and on standard sands. Special attention was directed 
in the report to the fact that the smaller strength figures 
given by the prism method corresponded better with the 
strengths which had to be dealt with in practice than the 
high degrees of strength of mortar of earth-moist con- 
sistency subjected to hard ramming. Further, the testing 
method with prisms gave the compression tests the im- 
portance which they deserved, which far exceeded that of 
the tensile and bending strength, whether by reason of 
their regard to regularity or of their practical importance. 

The report presented by Mr. Bertram Blount on 
accelerated tests and the constancy of volume of cements 
was followed by a very controversial discussion, of which 
the echoes have not yet died away. Briefly, the com- 
mittee which has had this investigation in hand asked the 


Congress to recommend the method of Le Chatelier as | p 


the standard accelerated test for the constancy of volume 
of cements. It had been shown, said the author in 
presenting the report, that no difficulty occurred with the 
Chatelier apparatus in comparatively rough use, and it 
was established in England as the standard method with 
which makers, users, and engineers were satisfied. 
Although at first strenuously resisted by manufacturers, 
it had now been unreservedly accepted in England. In 
his own practice, which included cements of every origin, 
this test had proved absolutely satisfactory to both buyer 
and consumer, and it presented no difficulty to the British 
maker, although it was true that German and American 
cement manufacturers had found it rather troublesome. 
The recommendation to adopt the Le Chatelier test was 


only carried after a long discussion, and when at the final | pa 


meeting of the whole Congress this sectional resolution 
came up for confirmation, although it was again carried, 
a formal protest was handed in on behalf of German 
manufacturers and consumers. 

This was the notable feature of the discussion on the 
cement reports, but reference should be made to a 
contribution by Professor Constant Zichenski on the 
development of the setting of Roman and Portland 
cements in paste, in mortars, and in concrete, which 
contained much valuable information. 

The question of standard sand for testing came up for 
discussion, and it was decided to establish a Commission 
to investigate the subject with a view to specifying a uni- 
form standard sand for different countries, or if that were 
not found possible, to define the difference between the 
various standard sands in the countries interested. 

An interesting group of papers was that which related 
to the weathering resistance of building stones. The 
subjects dealt with were influence of frost on natural 
stones, schemes for testing natural building stones, and 
the determination of the longevity of stones. A number of 
reports also came before this section, these including a 
report on the new German standards for the uniform 
testing of Portland cement. 

In the section to which under the general description 
of “ Sundries” all other questions were relegated, there 
were four reports and papers dealing with metallic struc- 
tures. Profs. Heyn and Bauer were jointly responsible 
for a paper on the corrosion of iron in water and aqueous 
solutions. The paper cited the two essential factors 
which determined corrosion as the presence of the water 
in its liquid state and of oxygen. The presence of carbon 
dioxide was not essential. It was necessary, therefore, 
to exclude oxygen. The paper discussed the whole sub- 
ject at considerable length, and the results were given of 
comparative experiments on the action of various liquids 
in furthering the corrosion of iron at ordinary tempera- 
tures. Certain generally accepted theories, notably with 
regard to the alleged protective effect of sodium carbonate, 
were challenged, and chromic acid and its salts were 
stated to be the most efficient protection against the 
rusting of iron. Finally, the author discussed the electro- 
lytic potential differences between iron and various solu- 
tions. Following this came an excellent little paper on 
“ Rust-preventing Paints,” by Mr. E. Camerman, of the 
Belgian State Railways. 

The other papers included a résumé, presented by Mr. 
8. 8. Voorhees, of work done by the American Society for 
Testing Materials on preservative coatings of iron and 





steel. The experiments were referred to as not being 
sufficiently advanced for positive recommendations to be 
issued, but the belief was expressed that they would give 


d| valuable information at an early date. The tests being 


made under normal conditions include the painting by 
nineteen manufacturers of the Pennsylvania Railroad 
Bridge over the Susquehanna River at Havre de Grace, 
and panel tests at Pittsburg and Atiantic City. 

Mr. G. Cruickshank Smith, who read a paper on “ Pro- 
tective Coatings” before the last spring meeting of the 
Iron and Steel Institute, asked the Congress to investigate 
the subject on international lines, the results to be sub- 
mitted to the next triennial Congress. He admitted the 
expense of the work, but hoped that, in view of its 
importance, grants would be furnished from scientific, 
industria], and public bodies. Mr. Cruickshank Smith 
was not present in person to advocate his views, and the 
section of the Congress to which the proposition was sub- 
mitted declined to entertain it, being generally indisposed 
to extend its sphere of operations. It was decided, how- 
ever, that the fouling of the hulls of ships should be 
investigated at Gross Lichterfelde. 

Other topics before this section were the present status 
of timber tests in the United States, introduced by Pro- 
fessor W. H. Hatt. The paper was limited to a presen- 
tation of the conclusions derived from the various studies 
in which the strength of the wood is determined, and it 
found a vigorous critic in a Japanese delegate, who made 
a statement as to what was being done in this connection 
at Tokio. : 

The report of Dr. Max Albrecht on the supply of oils 
for technical applications opened up a short discussion. 
Mr. Camerman brought before the Congress a description 
of a method of testing the percentage of a given specimen 
of oil which would be available for use in lubricating the 
walls of a cylinder into which it was introduced—that is 
to say, the amount remaining after the evaporation of the 
quantity carried away by the steam. The test could, Mr. 
Camerman stated, be quite easily conducted in any 
laboratory, and would give results closely approximating 
to actual practice. Some oils used commercially for 
steam cylinders were found to contain no less than 60 per 
cent. of actually available lubricant at the temperature of 
the cylinder. The tests brought out an enormous 
difference in the percentage of lubricant available, thus 
ranging from a very low figure indeed up to 60 per cent. 
in the case referred to. In the tests the oil was heated 
to a temperature of 400 deg. Fah. for six hours. 

A subject which created considerable interest was 
raised by Dr. W. Exner, of Vienna, in a short statement 
on the international regulation of technical testing. The 
heads of the address were a review of the laws relating to 
articular branches of testing, and the legal definition of the 
nature of the certificates to be issued as public documents 
by the testing establishments and State regulation. Dr. 
Exner, in this latter connection, proposed an extension of 
the Austrian law by international agreement. He urged 
in brief the suppression of the private testing establish- 
ment, basing his views on the undesirability of testing 
on which the lives of workers and the public depended 
being entrusted to establishments working for profit. Dr. 
Exner, in particular, strongly urged the creation of State 
testing establishments for power vehicles. No definite 
action was, however, taken in the matter, although the 
importance of the subject was generally admitted. 

The other matters discussed in this section were the 
mechanical testing of caoutchouc, of soft rubber, and of 
per. Some surprise was expressed in certain quarters 
that no action has yet been taken by the Association 
with regard to the testing of yarns, threads, and textile 
ante generally. The matter is stated to be one of 
considerable interest to the British industry, and more 
will probably be heard of it in the near future. 

At the final meeting of the Conference on Saturday, 
September 11th, Mr. J. E. Stead gave a lecture, an abstract 
of which will be found in later issue, on the applica- 
tion of the microscope to the workshop and the foundry. 
A number of formal resolutions, of which the more 
important have been referred to in the report of the Con- 
gress, were confirm«d. 

Mr. Alex. Foss, the President, in referring to the losses 
by death sustained by the Association since the last Con- 
gress, made a sympathetic reference to the death of Mr. 
Bennett H. Brough, and lauded his efforts to create interest 
in the work of the Association in Great Britain. 

It was announced that the Triennial Congress in 1912 
would be held in the United States, and Dr. C. B. Dudley, 
the President of the American Society, was elected Presi- 
dent of the Association in succession to Mr. Foss, who, 
in consideration of his services during the past three 
years, was made a life member of the Association. 

VISITS TO WORKS. 

The programme for the concluding days of the Congress 
included an inspection of the machine shop and'ship- 
building yard of Messrs. Burmeister and Wain. These 
comprise a dockyard with a dry dock 146.5 m. long, 
a floating dock of 11,000 tons capacity, and three building 
slips, on which, among other boats, the large train ferry 
steamers of the Danish State Railways have been built. 
The machine and engine departments are well equipped 
with modern plant, and the output includes steam turbines 
of the Parsons type, Diesel engines, and dairy machinery. 
A good deal of work was in hand when the visit was 
made, and much interest was shown in a marine engine 
being built for use with highly superheated steam, to 
which drop valves were being fitted. The other shops 
include a foundry, steel works, and smith’s forge, with 
hydraulic presses up to 2000 tons capacity. The works 
have to import coal and pig iron, but export bar iron to 
England, Germany, Russia, and other countries. ; 

The State Testing Laboratory, also visited, has been in 
existence since 1896, but until the present year, when it 
was taken over by the State, was maintained by the Danish 
Association of Civil Engineers. Previous to 1896 there 
had only been a laboratory for testing cement. The 
State laboratory is under the direction of Professor H. 1. 
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Fig. i—GENERAL ARRANGEMENT OF CONDENSER 


Hanhover, and has carried out some important work on | Why there should have been the sudden suspension of oil| THE CONSUMMATE EVAPORATIVE CON- 
rust prevention and on the application of infusorial earth | fuel and then a return to it after a brief interval is not very 
in b Fok fact The | a tory is a fairly extensive | obvious, but it is probably not unconnected with the oil DENSER. 
vt ~ “pyr a nd f rae both oe ae "she, es apes market, which is subject to more or less violent fluctuations. AN example of what is called by its makers, Edward Deane 
~ * wa Seal Gd "te ane ae ae ae oe ve Presumably satisfactory contracts have been entered into for and Beal, Limited, of 676, Old Kent-road, 8.E., the Con- 
e mechanical side. The cement testing plant is very | some years ahead, and the stores in the large Admiralty | S¥™Mmate evaporative condenser has for some time now 
complete, but the equipment otherwise may be described pee cama ee accumulating, as a good number of the | been working at the Bermondsey electric lighting station. 
as of the generally useful type. The Polytechnic Academy | tanks are already complete. In view of the fact that results We were recently invited to inspect this plant, and were 
dates back to 1629. Here there is an excellent equip- | have been obtained with oil fuel which could not be | enabled to do so by the courtesy of Mr. W. E. J. Heenan, 
ment, and the physical collection is well known. It | approached with coal, it is a matter for congratulation that the electrical engineer to the Borough of Bermondsey, to 
includes the Orsted magnetic needle. Among the instru- | 44, Admiralty have Rees es way to return to its use. whom we are also indebted for certain figures of tests and 
ments inspected was an ingenious arrangement for | costs which we give later on in this article. 


calibrating indicator springs by an absolute dead-weight 7 ’ . 
method. | Untversity or LonDON.—The following courses for engineers gilled tubes placed with their axes horizontally and arranged © 
A large party numbering several hundreds participated HPS Sinem "Tarbes ty Ww "i aaa 9 Ragen ge, gg ha vertically in tiers one above the other. : Alternate ends of 
in the visit to the Harbour of Copenhagen. The narrow | (9) « Railway Mistaunding.” by H. Deans, M. Inst. C E, of the | each tier of pipes are connected together with headers, so that 
waterway between Sealand and the Island of Amaget, | Great Western Railway. (3) ‘‘ Waterways, Harbours and Docks,” — is practically a continuous coil of tubes from top to 
and the channels separating the various islands constitute | by A. T. Walmisley, M. Inst. C.E., Engineer of Dover Harbour. ottom is formed. Each horizontal tube is divided into two 
parts in the middle, and the ends at this point are brought 


hich h i ded | (4) ‘‘Roads, Street Paving, and Tramways,” by W. N. Blair, ‘ 
tear the ada we enema ion. carly. whneeaRPaOR M. Inst. C.E., Borough Engineer, St. Pancras. (5) ‘‘Recent | iato contact with one another, being so made that where 


from time to time. During recent years large new areas | Methods and Instruments in Surveying,” by M. T. Ormsby, | they butt together a sort of intercepting chamber is formed 
have been absorbed into the harbour both north and | , 7 iohtine.” . : : : 

: M. Inst. C.E.I. (6) Water Supply, Sewerage, and Lighting,” by | —see Fig. 4. The pipes are also slotted on their lower sides 
south, and extensive works were undertaken last year. | Reginald E. Middleton, M. Inst. C.E, M. Inst. Mech. E. (7) | where they butt together, so that a small drainage aperture 
The dam constructed at the southern entrance has largely | ‘‘ Municipal Hygiene,” by Professor Henry Kenwood, Medical | ig formed for the aannh Gi tin ane athe Wn taber- 
increased the area of the harbo to the south. The | Officer of Health, Stoke Newington. (8) ‘‘The Ideal Arch, Metal | ‘ pe ot ° 

ec the v4 Nowcag 0e8 -- eagy: “ iM Th d Desen.” by Prof Karl P. cepting chambers of each tier of tubes are all connected by a 
regulation of the current, there being no tides, is through | 299 Masonry, “heory ane este SOF a carson | vertical pi Migtl iia waskinal niin s th ‘eae: 
lui The denth of in th Rep a he ulen F.R.S. (9) ‘‘ Electrical Design,” by H. M. Hobart, M. Inst. C.E., | pipe, and all the vertical pipes from the various tiers 
SiUsO6s. e depth of water in the main channel 18 & ut | M. Inst. E.E. In connection with the opening of the session a | Of tubes are in their turn connected to a common discharge 
28ft. A feature of the harbour is to be noted is its | public introductory lecture will be given on Wednesday, the 6th | pipe which leads to a wet air pump. Consequently, the 
bridges. The Langebro is a swing bridge which was | inst., at 5 p.m., by Professor J. A. Fleming on “Electrical Inven- | condensed water as it is formed is withdrawn from the system 
opened in 1903. The swinging span, of 67 m., weighs eae na ing i a f hd — Engineers.” The chair will | and is delivered to the hotwell at a temperature of about 
850 tons, and is lifted 85 cm. by hydraulic pressure. en by Mr. W. M. Mordey. | 128 deg. Fah. All the horizontal tubes are laid with a slight 
Double tracks for tramways and railway wagons have | MANCHESTER ASSOCIATION OF ENGINEERS.—We bave received | fall towards their respective intercepting chambers, so that 
been laid. Knippelsbro, opened in 1908, is a bascule | 9,°oPy of the syllabus of the po Spee nelcecmmapey wy vs oe | the condensed water may drain to the latter. 

drawbridge, the channel being too narrow for a swing ge Society. On October 5th by invitation of the President, | The tubes themselves are heavily giiled, these gills being 
< df | Mr. J. H. Stubbs, a conversazione is to be held in the Whitworth | liar in th h ‘call h age | 
bridge. The Strauss method of construction has been | Insti sg will deliver his presidential | P°CUular in that they are placed excentrically to the axis o 
5 — Institute, and on October 9th Mr. Stubbs will deli p | ie te a , f h. Th 
emp'oyed. The visit to the harbour was followed by a | address. “The Mechanism of Cotton Spinning, &., Machinery ” | *2¢ bore, and so that the invert of the tubes is smooth. e 
very largely attended dinner at Skodsborg, whither guests | is the title cf a paper to be read on October 23d by Mr. W. H. | shape of the corrugations may be seen in Fig. 4. The manu- 
were conveyed by steamer | Cook; Mr. J. N_ Bailey will read a paper on November 13.h on | facturers make a point of this, claiming that all the water will 
The final visit te s to a hare the shicbuilim ‘“‘The Exhaust Steam Turbine ;” Mr. G. J. Wells is down on the drain away as it is condensed, and that none will remain 
ee Roe ee P 8 list for a paper on November 27th on “The Design of a Winding | stagnant in the pipes, as is the case in those pipes in which 

yards were visited. The yard has built ferry steamers for Engine ;” on December 11th Mr. J. 8. Peck will read a paper on | th, ti saint ie ante of tae th 
the Danish services. the ‘Control and Application of Electric Power ;” another textile align Opuagae4 soncentete one eaten apaatinene 1 
Following the visit to Elsinore a farewell dinner was | engineering paper jwi.l be read January 8th, 1910, by Mr. Frank The cooling water is circulated by means of a centrifuga 
held at Marienlyst. | Nasmithon the ‘‘Mechanism of Weaving Machinery;” andon January | pump capable of delivering 25,000 gallons of water per hour, 
a | 22nd there will be a paper by Mr. G. B. Storie on the “ Applica- | This draws its supply from a reservoir arranged under the 
| tion of the — an . ¥ ~~ of org pon The | condenser, the latter being, in fact, carried by ¥ former. 
| anniversary dinner will be held on Hebruary 1ith ; on sebruary | This tank or reservoir is made of cast iron and measures 
ee reed neg oy 4 ae gone Robinso oo es | 52it. Gin. in length, 25ft. in width, and 2ft. Gin. deep. It is 
IT is now known that the Admiralty have decided to | wer an “Calico Printing ;” ste oottation meeting of an | kept filled with water to a depth of about 20in., so that it con- 
return to the use of liquid fuel for destroyers, and the | interesting session will be held on March 26th, when Mr, A, | tains some 13,650 gallons of water. The circulating water is 
vessels recently ordered will probably all be fitted for its use. ' Etchells will read a paper on “ Hydraulic Machinery.” ' distributed over the condenser tubes by means of a system 
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CONDENSING PLANT AT THE BERMONDSEY SUPPLY STATION 











Fig. 2—THE CONDENSER 


which differs little, if at all, from that in common use. | 

The condenser consists of 812 of the excentrically corru- 
gated tubes, arranged in thirty-four coils, forming two groups 
or batteries running the full length of the tank, with an 
intervening space for the exhaust main and connections. 
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Fig. 4—CONDENSER TUBES 
Each battery is carried by four lines of rolled steel joists | 
resting upon supports within the tank. It will be observed | 
from the drawing—Fig. 1—that the steam enters the con- | 


denser tubes at the bottom. At this point the condensing | 
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Fig. 3—THE PUMP-ROOM 


It might have been thought that, as each horizontal con- | built, or to be built, is already twenty, aggregating 70,000 


denser tube has an opening leading into the central vertical 
drainage pipe, there would be short-circuiting, and that un- 
condensed steam would find its way into this pipe, and away 
direct to the dry air pump. This, however, does not happen, 
or not to a great extent at any rate, for the steam certainly 
traverses succeeding rows of horizontal tubes, as can be readily 
told by the feel. 

The exhaust steam is taken away from the en; ines ina 
20in. main, which, first of all, is led to an oi] separator of the 
baffle type. To the outlet from the separator is coupled a 
stop valve, and from this a main is taken up from the engine- 
house floor to the roof, on which is fitted the condenser—see 
Figs. land2. Here it terminates in an automatic relief valve 
of the direct lift balanced water-sealed type. A branch pipe is 
led from it to a riveted steel receiver, which is fixed between 
the two batteries of coils. Each opposite pair of coils is 
connected by its lowest tube with the underside of this 
receiver by means of a breeches pipe. At the top of the con- 
denser, and also between the two batteries of coils, an Sin. 
diameter cast iron vapour main is fixed, and to this the 
uppermost tube of each coil is connected. This vapour main 


|} is run down to the pump-room beside the exhaust rising 


main, and is coupled by means of a three branch pipe to the 
suction side of the dry air pumps. 

The pump-room equipment comprises a set of motor- 
driven three-throw dry air pumps of the Edwards type—see 
Fig. 3—with a single wet air pump attached to the same 
bed-plate ; a motor driven centrifugal pump for the circula- 
ting water, and a small motor-driven vacuum pump for 
exhausting the oil and grease from the separator. The dry 
air pumps are 12in. in diameter, and have a 10in. stroke, and 
run at about 378 revolutions per minute, being coupled by 
gearing to a 12 horse-power electric motor running at 800 
revolutions per minute. The wet air pump dealing with 


| the condensed water has a cylinder diameter of 10in. and a 


6in. stroke. It is driven by a disc crank keyed to the outer 
end of the main pump crank shaft. The circulating pump 
is directly coupled to a 5 horse-power motor running at 800 
revolutions per minute. 

We are enabled to reproduce in Fig. 5 a curve compiled 
from figures obtained ,by Mr. Heenan during a forty-eight 
hours’ test of this condensing plant. The vacuum at its 
highest point was just over 29in., and at its lowest about 
254in. At this point the condenser was overloaded to the 
extent of some 10 per cent. The actual rated capacity of the 
plant is 25,0001b. of steam dealt with per hour. With this 
load the makers guaranteed a vacuum of 25in., and a hot 


| well temperature of 128 deg. Fah., the cooling surface pro- 
| vided being at the rate of 1 square foot per pound of steam 
condensed. 








SHIPBUILDING NOTES. 





THE statement that several vessels are to be built on the | 


Isherwood system of construction has directed attention 
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Fig. 5—CURVES SHOWING THE WORKING OF THE CONSUMMATE CONDENSER 


water is hottest. 








| differ very much in its structure from steel. 


| standard by which the practical 


| great, due to the extent of side out of the water. 
| in this condition, with a large reserve of stability, may be 
| represented popularly by a pendulum having a long length 


tons. 





THESE are remarkable figures when we consider the 
immenee difficulty of effecting even moderate changes in the 
present methods of using material in the hull. The per- 
manence of these methods is, indeed, astonishing. In the 
past, when such changes have been effected, there have 
usually been contributory causes which have served to explain, 
to a certain extent, the success which has attended them. 
Thus, when turret and trunk vessels were first built, their 
claims were supported by powerful firms, who made a 
speciality of their particular design. These vessels, moreover, 
do not represent any departure in principle from the usual 
methods of transverse shipbuilding. No practical attempt 
has been made to effect a decisive departure from the trans- 
verse disposition of the supports to the shell plating until the 
present, and when one finds so substantial a tonnage being 
built in such a comparatively short time, one is forced to the 
conclusion that, whatever structural merits the new system 
possesses over the old one, a substantial saving in weight 
must be effected. On no other ground can its preference by 
owners be explained, the cost of construction being practi- 
cally the same as in the case of its transverse rival. 





THE statement that Messrs. Lamport and Holt, of 
Liverpool, have purchased the iron sailing vessel Kentmere, 
built in 1883 by Potter and Son, Liverpool, and intend 
to use her as a coal depét in the Straits of Magellan, 
reminds us of the wonderful resistance to decay offered by 
the iron manufactured thirty years or so ago. We know of 
many cases where the excellent condition of old iron ships 
undergoing survey has excited general remark. It is now 
an exceedingly common practice to specify those parts of a 
vessel especially liable to corrosion to be of iron—for example, 
the parts of the inner bottom under the boilers, bunker 
plating, and, in some cases, deck and stringer plates. It 
must not be forgotten, however, that the commodity now 
sold under the name of ‘‘iron’’ differs very considerably 
from the material used in the construction of iron vessels 
before the introduction of steel. The results of tests, more 
particularly the elongation now to be obtained in the case of 
“‘iron ’’ specimens, provoke the suspicion that it may not 
It is, perhaps, 
dangerous to run counter to the very generally accepted view 
that modern iron resists corrosion better than mild steel, and 
yet it may be well to bear in mind that when iron is used, 
say, in a stringer plate, it is considerably thicker than the 
steel plate whose place it takes. At the same rate of 
corrosion the plate can thus remain longer in the vessel 
without requiring to be renewed, and frequency of renewal— 
without reference to initial thickness—is very often the 
man judges of the 
capabilities of the material to withstand decay. 





ONE of the notable launches of the month took place from 
Messrs. Palmer’s yard at Jarrow, when the British torpedo- 
boat destroyer Viking was placed in the water. The dimen- 
sions of the vessel are 280ft. by 27ft. 3in. by 17ft., and she 
is propelled by Parsons turbines at a maximum speed of 
33 knots—four knots more than the speed required for the 
destroyers recently placed. The boilers are of the Yarrow 
type, and, like many of the later destroyers, are adapted for 
oil fuel. The number of merchant vessels burning oil fuels 
in their boilers is, it may be remarked, steadily on the 
increase. Nearly all oil ships now use it, and the practice is 
very common in American vessels. In some cases the fuel 
oil is carried in deep tanks at the sides of the boilers, and in 
others in the double-bottom compartments. 





THERE has been some considerable discussion lately, pro- 
duced no doubt by a recent case of ship disappearance, on 
the stability of merchant steamers. A point that seems to 
escape the attention of some writers on the subject is that 
excessive rolling is not necessarily indicative of deficient 
stability but rather of a superfluity of it. When an 
ordinary cargo vessel is in the light condition she usually 
rolls very heavily, yet in that condition her initial stability 
is great, since the displacement is small, and the range is also 
The ship 


and a correspondingly great amplitude of vibration. It is 


As the steam gradually finds its way up | again to the progress which this particular system is making 
| in the favourable estimation of owners. It is now about two 
| years since Mr. Isherwood introduced the design associated 
' with his name, and in that time the total number of vessels 


rather unsatisfactory to reach conclusions on this subject from 
an observance of external conditions. The indispensable 
factors are a knowledge of the vessel’s form and displace- 


through the coils, it traverses tubes over which is flowing 
water which is less and less warm, until, in the top pipe, the 
coldest available water is flowing over it. 
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ment, of the disposition and magnitude of the loads carried 
—and of the principles upon which the theory of stability is 
based. 





A CORRESPONDENT raises the question of the effect of the 
recent revision of the Load Line Tables upon merchant ships. 
In the course cf his letter he writes :—‘‘ In these conditions, 
in order that our ships may be better able to meet the com- 
petition of foreign shipping, a little more than a year ago we 
wiped out by a stroke of the pen the legislation for which 
Plimsoll fought, and in the place of it set up the law of Mr. 
Lloyd George. It will interest some of your readers 
to know how the ‘ Lloyd George load line’ was determined, 
and how it affects the safety of the ships and their crews.”’ 
It may be pointed out as a mere matter of fact that the 
revision of freeboards actually took place in the early part of 
the year 1906, that the proposals had engaged the attention 
of the Board of Trade for a considerable time prior to 
that, and that, although they were legally authorised in the 
lifetime of the present Administration, it is probable that 
Mr. Lloyd George’s predecessor had as much to do with them 
as he had. Apart from that, however, it is not correct to 
say that by a stroke of the pen the legislation for which 
Plimsoll fought was wiped out, for in many cases no reduc- 
tion was made, and the alterations themselves were effected 
in consonance with the spirit and principles of the old Free- 
board Tables. But, it may be asked, why were these altera- 
tions made? In the first place, the tables for assigning 
freeboard were framed in the -year 1885, and provided for 
flush deck vessels of a certain standard of strength. When 
erections were fitted on these flush deck vessels, certain 
allowances were made in respect of these erections. Now, in 
1885 the erections fitted were, for the most part, of small 
lengths and of light scantlings. Since then, however, much 
has happened. The vessels of the present day have embodied 
in them methods of construction which were not known in 
those early days. Ships are now more scientifically built, 
and, therefore, are stronger than they were. Deck erections, 
too, have been increased in length, and made strong and 
integral parts of the hull. Sometimes these strong erections 
extend over the whole length of the ship, and we have the 
strong shelter or awning deck vessel. It is surely obvious that 
conditions so changed were a sufficient warrant for the recon- 
sideration that took place. Accordingly we find that the 
alterations actually made took effect on those cases to which 
we have referred—vessels with long erections, substantially 
constructed, the product of modern conditions of trade. The 
fiush deck standard was still kept as the standard, but con- 
cessions were made to vessels having these strong super- 
structures ; but, as before mentioned, there were many vessels 
which had their draught of water quite unchanged. As 
regards the effect of the alterations upon the safety of the 
ships and their crews, it may be said at once that up to the 
present no injurious effect is visible. Loss of life and 
property at sea has not been any more pronounced during the 
past three years than formerly, and the satisfactory experi- 
ence of the Germans in respect to their reduced freeboards 
has thus been confirmed. 








THE GASSING OF YARNS. 





MOstT large industries involve the use of some process 
which is open to objection from a hygienic point of view. In 
the textile industry the process known as “‘ gassing ’’ may 
be taken as an example, although in recent years remarkable 
improvements have been effected in the conditions under 
which the operatives have to work, as well as in the speed 
and quality of the material turned out. The term ‘“‘ gass- 
ing’’ is applied to the process of burning off the ends of 
fibres or ‘* ooze’’ on the different kinds of yarns. Although 
the operation is not necessary with the yarns used for the 
production of the commoner classes of cotton fabrics, it is 
usual in the case of yarns intended for the manufacturing of 
lace goods, in order to give the yarns a firmer, smoother, and 
more lustrous finish. The operation has to be carried out 
without materially reducing the strength of the yarn, and 
necessarily involves a certain amount of discoloration of 
the latter, which, though unavoidable, has to be limited 
in extent and uniform. Coal gas, being generally available, 
is chiefly used for the operation, but other fuel, such as 
Mond gas, oil gas, acetylene gas, can be utilised. More 
recently a frame has been devised in which electricity 
furnishes the necessary heat for treating the yarns. Which- 
ever process is used, a certain amount of dust is given off with 
the products of combustion, while the employment of gas, 
even under the best possible conditions, is generally attended 
by more or less leakage. In treating cotton the yarn is 
caused to pass rapidly one or more times over or near to a 
flame produced by burning a mixture of gas and air ir 
various kinds of burners. In running the yarn from bobbins 
the speed of unwinding is limited by the tension which the 
material will stand in pulling round both bobbin and spindle. 
Formerly a yarn speed of from 180ft. to 230ft. per minute wa: 
usual, but speeds much higher are now possible with the 
improvements recently made in gassing frames, while th: 
developments that have taken place in the design and con 
struction of burners enable a considerable economy to br 
effected in the consumption of gas. 

Exhaust ventilation for the removal of injurious fumes 
and dust is required under the Factory and Workshop Act 
wherever any process is carried on by which dust, gas, 
vapour or other impurity is generated and inhaled by the 
workers to an injurious extent. For this purpose it is neces- 
sary to apply the exhaust so that the dust or fumes shall 
be carried away at or near to the point of origin, and 
so prevent them from diffusing into the atmosphere breathed 
by the workers. In a method adopted in some factories with 
satisfaction, the air is drawn directly from the outside and 
conveyed to the gassing frames in channels underneath the 
floor. Branching out of the main channel there is a separate 
channel to the end of each gassing frame, and from this 
point the fresh air supply is taken forward by a sheet iron 
trunk. This trunk diminishes in size until it reaches the far 
end of the gassing frame. Air outlets are arranged alternately 
on each side of the trunk, and each has a controlling grid, 
This arrangement helps to secure an equal distribution of the 
entering air and avoids draughts. For cold weather steam 
radiators are provided to warm the entering air. The 
removal of the vitiated air is effected by means of fans in the 


are formed. 


the floor. Under each gassing frame there is an air trunk 


fumes and particles of dust from the breathing level. 


previously mentioned system. 




















Fig, i—ARUNDEL GAS REGULATOR 


Mr. Verney, a Home-office inspector, recommends a system 
in which the exhaust is quite local, the dust and fumes being 
drawn off immediately on formation. Over each of the two 
rows of gas jets he providesa duct with adjustable slits on the 
under side. These ducts deliver into a reducing box and a 
down pipe at the end of each frame, and thence into a trunk, 
from which the air can be exhausted by means of a centrifugal 
fan. If special inlets for the pure air are required, similar 
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ducts can be provided under the jets with slits on the upper 
sides. A current of fresh air would be induced through these 
inlet ducts by the action of the exhaust fan. If necessary, 
however, an impelling fan can be applied to the fresh air 
ducts. In all cases it is advisable that the air inlets should be 
under the frame and as large as possible, so that the incoming 
air will have a low velocity. Coal gas from the local supply 
mains is generally used for the burning off of the loose ends 





roof. The chief objection to this arrangement is that the 





of the yarn. A difficulty encountered in the employment of 


with openings of sufficient number, through which, by the aid 
of a mechanically-driven fan, a current is caused to draw the | 
This 
method has the same defect as that referred to in the 
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fumes and dust are not taken off near the point where they | the gas direct from the supply mains is introduced by the 
In another arrangement, which has been 
adopted in a mill, the air currents travel from the ceiling to 


| variations of pressure in the mains causing a non-uniform 
flame, and making it difficult to keep the work of equal quality, 
To obviate this makers of gassing frames have had to resort to 
means for delivering the gas, or a mixture of gas and air, at a 
constant pressure to the burners. One firm of gassing frame 
makers, Messrs. Arundel and Co., Stockport, makes an 
apparatus for supplying gas and air in definite proportions to 
the burners. We give an illustration of this plant in Fig. 1, 
It has separate positive blowers for the air and the gas. These 
are connected by a train of spur gear wheels, which can be 
changed to vary the relative speeds of the blowers, and hence 
the proportions of the air and gas. Above the blowers is a 
| tank with separate water-sealed compartments for air and 
| gas. The usual working position of this tank is at half 
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Fig. 3—ARUNDEL GASSING FRAME 








lift, free to take in more air and gas or to give some 
out, while the supply is automatically regulated according 
to the number of lights burning without affecting the 
pressure; the tank being connected so as to operate the 
friction gearing in such a manner as to drive the blowers 
faster or slower as required. The tank is loaded to give the 
required pressure—7in. to Sin. water—so that at the frame 
the pressure necessary to get the amount of air and gas 
through the small measuring nozzle in each burner top is 
enough to be read on a gauge. So long as the mixture is 
reliable this gives a good indication of the heat, and it allows 
the flames to be regulated. This appliance is also applicable 
to oil gas or Mond gas, and permits of the pressure of the gas 
and air being regulated according to the ‘‘count’’ of the 
yarn under treatment. The makers claim for its use not 
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Fig. 2—ARUNDEL GASSING FRAME 


only an economy in gas but also a higher speed of operation. 

In Figs, 2 and 3 we give illustrations of the most improved 
form of gassing frame made by Arundel and Co. In this 
machine yarn speeds of 700ft. and over are possible, and 
vertical burners are used. These consist of a vertical 
tube having a number of small holes or a long slit through 
which the gas and air mixture is forced and ignited. The 
burners are surrounded by a vertical split tube or combustion 
chamber, which is connected with a ventilating arrangement 
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above. The mixture of air and gas is led along the frame on 
each side by pipes, from which connection to the burners is 
made by taps fitted with measuring nozzles. The yarn is 
guided upwards vertically through the flame, and its direc- 
tion is then completely reversed, and it is claimed that 
this arrangement causes the burnt fibres to assist in singeing 
off those on the upper part of the yarn, with a more complete 
combustion of the dust produced during the process. It will 
be observed that the system of extraction of the products of 
combustion and burnt fibres is good, as the burners are sur- 
rounded by a current of air flowing upwards through the 
combustion chamber into the extraction shaft, which is, of 
course, provided with a fan. In the transverse sectional 
view will be seen the motion for moving the burner from the 
yarn, which acts simultaneously with the drawing of the 
] from the drum. 

The frame illustrated in Fig. 4 is arranged for the use of 
intensified gas, and represents the latest practice of Mr. Joseph 
Stubbs, Ancoats, Manchester. In this appliance the gas 
from the town’s mains is intensified by means of a rotary 








5 ey /rom the 







Air Duct for Ventilation 





Air Pipe lo leke 
ts supply [rom 
outside of Milt 











>. through AB 


“THe Encineer 


blower to a pressure equal to a column of water 32in. high. | 
The gas is conducted by the pipe shown through a regulating 
cock into the underside of an injector which is fixed in the | 
air-box, and the proportions of air and gas are regulated by | 
means of adjustable nozzles. The air is introduced at 
atmospheric pressure preferably from the outside of the 
building, and is drawn through the pipe which is connected 
to the filter-box. The latter is of triangular section, and is 
fitted with perforated metal plates to prevent the admission 
of dust or dirt into the burners. From the injector the | 
mixture of air and gas in the correct proportions to ensure 
perfect combustion passes into the longitudinal main gas 
pipe to which the series of burners is attached. The burners 
are of the box pattern, with a series of narrow slits arranged 
transversely to the run of the yarn, and are each carried at 
the end of a piece of tubing, the other end of which fits into 
a gas cock. These cocks are mounted on swivel joints to 
enable the burners to be moved out of the way of the yarn to 
facilitate piecing in cases of breakage. The yarn passes back- 
wards and forwards through the flame a number of times, | 
sometimes as many as nine, depending upon the quality of 
the finish required, Ventilation is effected by means of the | 
wrought iron canopy shown. This extends the whole length | 
of the frame, and contains an inner sheet iron duct, which is 
connected at suitable distances by outlet branches to a flue 
from which the air is exhausted by a fan. Extending along 
the lower surface of the ventilating tube are numerous small 
flaps, shown in the illustration. These are stamped out co 
as to be easily regulated according to the distance they are 
situated from the exhaust branches. Extending along the | 
floor underneath the frame throughout its whole length is a 
perforated duct, by which fresh air is admitted from the 
outer atmosphere to replace that exhausted by the fans. 
This air carries with it along the flue the particles of dust 
and fluff given off at the burners, the strength of the draught 
being jus: sufficient to prevent the objectionable matter from 
falling and becoming mixed with the air breathed by the 
operatives, 

The ingenious attempt to apply heat generated by elec- 
tricity to this class of work is due to a French inventor, the 
yarns being drawn through fine platinum tubes which are 
heated by the passage of a current of electricity through 
them, The dust and fluff produced in the process are drawn 
off in a downward direction. Although from a hygienic point 
of view this system approaches very closely to the ideal, the 
French machine has not yet found much favour in this 
country. 








_ SCIENTIFIC EXHIBITION AT WESTMINSTER.—The model engineer- 
ing exhibition which opens at the Royal Horticultural Hall, West- 
minster, §.W., on Friday, October 15th, will contain a number of 
model aeroplanes on view, including the machine designed by 
Mr. G, P. Smith which won the gold medal in the recent contest 
at Wembley Park. Working model steam and electric railways, 
electric clocks, light machine tools, model motor boats, a model 
engineers’ workshop in operation, and a working demonstration of 
Wireless telegraphy by the latest Marconi apparatus, will form 
some of the other exhibits, while we understand that in the com- 
petitions for engineering and electrical model making over a 
hundred entries have been received. The exhibition will remain 
open for eight days, from 12 noon till 10 p.m., closing on Saturday, 
October 23rd, 





LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the onions of our 
correspondents.) 





DRAWING AN ELLIPSE. 


Sik,—In your issue of 10th September, 1909, page 278, Mr. 
Merry del Val gives a description of the drawing an ellipse 
whose axes are as 16 : 24, and he claims that “‘ the operation is 
short and very accurate.” 

I cannot agree with this statement, as will be seen from Fig. 1, 
which is a repetition of part of Mr. Merry del Val’s figure with 
the same letters written on corresponding points. 7 is the centre 
of the arc of a circle described with the radius N y = 16. 

Your correspondent says that this are will accurately join the 
point N. This, however, is not true, because in order to make 
the two circles join accurately without a kink it is necessary that 
the point where the two circles meet must lie on one straight line 
with the two centres of the circles—that means, the three points 
N F y should lie in one line, which, however, is not the case with 





Mr, Merry del Val’s construction. The result is that the large arc 
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Fig. 4-THE STUBBS GASSING FRAME 


cuts the small circle actually in two points Nand N’. The further 
result of this construction is that the small axis of the ellipse 
actually becomes smaller than 16. This is proved by Mr. 
Merry del Val’s figure. 

The inaccuracies mentioned are, however, very small indeed, 
and they would not in themselves offer sufficient ground for 


Fig. 1 


criticism if they were outbalanced by the simplicity of the 
construction. 

My point, however, is that there is no reason for sacrificing 
accuracy if an actually accurate solution can be found which at 
the same time is even much simpler than the complicated in- 
accurate one. 


Fig. 2 shows this correct construction. I have taken the two | 
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Fig. 2 
axes as 12” and 8” respectively, that is the same ratio as is assumed 
by your correspondent. 
Now, the construction is as follows :— 
(1) Draw the two axes A B = 12” and C D = 8” intersected at E. 
(2) Divide A E and EB into two equal parts at F and G, and 
with these two points as centres describe two circles with A F = 


G B as radius. 


(3) With C and D as centres describe two arcs of circles which 


will accurately join the two smaller circles, thus finishing the 
—- ellipse. 

n order to prove that this construction is correct, I have drawn 
the line D F until it cuts the small circle round F at the point H. 
Thus we have HF = FE = 3”. ED = 4”, and since FEDisa 
rectangular triangle, the distance F D will be 

FD = f ®#® + #= VH=5". 
Therefore HD = HF + FD = 3” + 5” = 8 = CD. 

That means the point H must lie on the circle described, with D 
as centre and C D as radius. At the same time H lies in one 
straight line with F and D, the centres of the two respective 
circles, and is, therefore, the point at which they touch each 
other. . 

I should like to mention that this construction, of course, only 
holds good when the ratio of the two axes is 2:3. Moreover, the 
combination of the two arcs of two circles is only an approxima- 
tion of the ellipse in the true mathematical sense. 

Stafford, September 24th. M. Koss, Dr.-Ing., M.1.E.E. 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 
Srr,—Mr. Dauncey will excuse me, but Mr. Webb’s experiment 
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of 1897 was not so absurd as it appeared to be. Inferentially, 
your correspondent himself admits that the boiler, which was too 
small for the simple, was*large enough for the compound. That 
admission implies that the compound saved steam. Therefore, it 
seems to me that the whole question of compounding resolves 
itself into this: should the economy in steam be direct or should 
it be merely relative? In other words, should the aim’ he to save 
coal direct, or should it be to increase the tractive force? It may 
be said that there would be a saving in coal in either case, but in 
the one case it might mean that, for a given load, an engine would 
require a pilot, and in the other no assistance. This is a matter 
which can only—and rightly—be settled by locomotive engineers 
themselves. At the same time, Mr. Riekie’s plea for augmented 
cylinder capacity suggests what to my way of thinking is the 
better alternative. I believe, however, that superheating will be 
found to be preferable to en’ 

The performance by the altered Webb compound, Alfred the 
Great, quoted in my previous letter, has never, so far as I am 
aware, been surpassed by that of y 4-4-0 simple engine of © 
like weight. We now often hear of -ton trains, but this one 
weighed 464 tons empty. Some details of the uphili running 
with this huge load my be of interest. The engine ascended 
the bank out of Rugby at a steadily increasing speed. The first 
mile was covered in a little over 3 min., the next two in 
3 min. 39 sec. Before Hilsby tunnel was entered, a speed of 
40 miles per hour had been attained, and the rate was still 
tending to rise. The on emerging from the tunnel rapidly 
increased until it reached 70 miles an hour, which was steadily 
maintained to the beginning of the 7-mile rise to Roade, the 
last three miles of which are at 1 in 326, and on which bit the speed 
dropped to 52.8. A rapid descent was made on the succeeding 
downhill stretch. At Bletchley the speed was 52.8, which had 
increased to 54.2 at Leighton, and to 56.3 on the easier grade 
beyond the last-named station. On the last stretch at 1 in 330, 
the speed fell successively to 53, 50, and finally to 47.4, at which 
| it steadily kept mile after mile to the summit. Said Mr. Rous- 
| Marten: ‘Such a performance with one engine and so huge a 
load I have never before recorded in all my experience.” The 
| 154 miles of upgrade, Bletchley to Tring, were coveréd in 


17 min. 58 sec. 
London, September 23th. F, W. Brewer, 








DEFLECTION DUE TO SHEAR. 


S1r,—In your current issue Mr. W. C. Popplewell gives a method 
of calculating the deflection of a beam due to shear, which is an 
extension of Professor Perry’s method for simple sections. May I 
point out that this extension, by grayhical means, to sections other 
than of simple geometrical form, may be found in Professor 
Morley’s ‘‘ Strength of Materials,” pp. 229-231. 

Professor Morley recommends ML ot the ordinates which are 
proportional to the moments of the various areas by a modulus 
figure ; this is, of course, much better than by cutting out a number 
of strips of cardboard. It would, for example, be rather difficult 
to find the c.g. of strips 5 and 6—Fig. 6 in Mr. Popplewell’s 
article—by balancing. DoveGLas GILLESPIE. 

Wes! minster, September 27th. 








Ir appears from a report by H.M. Consul-General at 
Zanzibar that it has been decided to improve the water supply 
of the town of Zanzibar. The existing aqueduct is to be 
replaced by iron pipes, and a tower is to be erected at a short dis- 
tance from the town into which the water can be pumped, and 
from which it can be carried by gravitation into all parts of the 
town. It is proposed to carry this scheme, which is estimated to 





cost £16,000, into effect when opportunity occurs. 
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THE BRITISH SUBMARINE Dl 
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THE SUBMARINE D1. 





THE first of a new type of submarines—No. D 1—has 
recently arrived at Portsmouth. We are enabled to give two 
engravings of her herewith, though but little definite informa- 
tion regarding the vessel is available. It is understood, 
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| ‘‘ pioneer ’’ line should be built, and he estimated that, by 
the exercise of rigid economies, and the free use of all the 
assistance which could be given in the Protectorate, this 
could be done at the rate of £3000 per mile on the route sur- 
| veyed in 1903-4. This proposition was carefully examined by 
| Sir Percy Girouard, who had been appointed the Governor of 


however, that she is largely an experimental craft, and that | Northern Nigeria, and he, in company with Mr. Shelford, went 


Damage to the outer sleeve also caused leakage, which 
rendered the couplings unsuitable for tse on suction pipes, 
since air was drawn in between the fixed and moving sleeves, 

The new type of coupling will readily be understood from 
an inspection of the accompanying illustration. It will be 
gathered that the loose sleeves have been dispensed with, 
each portion of the coupling having one s]- .e only, which is 











in her construction many new departures have been intro- 
duced. 
of engines. 


She has two propellers driven by two separate sets 
Her surface speed is reported to be about 16 





| to the Protectorate in 1907, with the result that in August 
| of that year the construction of the line wascauthorised. The 
| actual supervision of the work has been carried‘outin’thecolony, 


free to revolve. The construction is almost self-explanatory. 
In the illustration A is a ring of ordinary packing, which 
makes a water-tight joint between the stationary collars and 
revolving sleeves. B and B' are rubber rings which are clamped 
together by means of the lugs E, which fit on to projections 
round the circumference of the collars, as in the original 































THE CONNING TOWER OF THE SUBMARINE Di 


knots, and her submerged speed nearly 10. It is anticipated 
that her radius of action will be considerably in excess of 
that of the ‘‘C’’ class of submarine. She is provided with 
four torpedo tubes—two forward and two aft. She was built 
by Vickers, Sons and Maxim, Limited, at Barrow. 








THE BARO KANO RAILWAY. 


IN our issue of September 17th we published an account of 
the constitution of the Baro Kano Railway in Nigeria, and 
we are now indebted to Mr. Frederic Shelford for a few 
historical notes about the line which make the account 
complete. 

The proposals for the construction of a line joining Baro 
and Kano, vid Bida, Zungeru and Zaria, are now several 
years old, and in 1903 and 1904, at the request of the Govern- 
ment, a survey was made, and a very long report was drawn 
up by the late Sir Benjamin Baker and Mr. Shelford, dealing 
particularly with the comparative advantages and disadvan- 
tages of a 3ft. Gin. gauge line, and a 2ft. 6in. gauge line. The 
cost of either was, however, considered too great, and nothing 
was done. In 1906 the project came again before the Govern- 
ment, and Mr. Frederic Shelford then suggested that a 3ft. Gin. 





| outer sleeves becoming bent, owing, say, to the coupling 
| receiving a blow, these loose sleeves would not revolve, with 
the result that the pipe would no longer untwist itself. 


design. A feature about these couplings worthy of mention 
is that when joining the two halves together no spanners are 
required, the clamping being carried out by hand. By 
removing the rings C C the couplings can be taken to pieces 
and new packing can be put in, or any damaged portion can 
be replaced without removing the hose pipes from the revolv- 

















HOSE COUPLING 





ing sleeves. Both ends of the coupling are identical, so that 
it is unnecessary to pay attention to which ends of the pipes 
are brought together. 

We have seen these couplings tested under a water pressure 
of 100 lb. and the joints were quite tight. The pipes were 
intentionally twisted, but as soon as the water was turned on 
the sleeves revolved and the pipes became perfectly straight. 
When the pipes were under pressure the collars of the 
couplings could be turned quite easily by hand. We are in- 
formed that this new type of coupling is equally satisfactory 
when used on suction pipes. 











whilst Mr. Shelford and Mr. Elliott-Cooper act as joint con- 
sulting engineers for the work. 


Meteorological Committee, which was published at the beginning 
. the = month, eae ——— we age of — 8 ~ 
of usefulness to which wireless telegra ma applied. 
A NEW HOSE COUPLING. _ ae —— = rd a system are ‘proving. of _ 
value to our weather prophets, an ere is little dou at when 
A FEW days ago we were afforded an opportunity of | practically every ship ye a wireless installation, and more 
inspecting a new type of hose coupling which has been put | shore stations have been erected, the daily weather charts will be 
upon the market by Nunan’s Hose Couplings, Limited, of much more complete and accurate. Since the beginning of the 
10, Norfolk-street, Strand, W.C. It has been introduced — year many wireless messages relating to the weather have 
with the object of overcoming a disadvantage attending the | in by ea a _ — _ a.” 
original design of Nunan and Stoves coupling, hitherto Ampere unfortunate, however, that a great number of these messages 
factured by this firm. In order to enable the hose pipe to | are not transmitted direct to land stations, but are collected by 
free itself from twists when the water is turned on, the old | the fast liners and then re-transmitted. This system obviously 
type of coupling had two concentric sleeves, the outer sleeve, causes delay, so that valuable data that would prove useful ‘to our 
to which the hose pipe was fastened, being free to revolve. | weather prophets is often wasted through not being sent direct. 
Thus as soon as the water was turned on, the pressure, acting So far as the wireless communication is concerned accuracy 
on the twisted portions of the pipe, caused the loose sleeves | age Bg } wl — ¥ sc Sgro i tee 
— and in this way the pipe automatically straightened | (yr tions which are carried so ces. A large number of 
es . ships carry aneroid barometers only, with the result that it is 
Experience has shown, however, that in the event of these frequently. difficult to bring their pressure observations into 
correspondence with those of other ships and on shore stations. 
This report brings clearly forward another ument in favour of 





METEOROLOGICAL CoMMITTEE.—The fourth annual report of the 

















increasing wireless equipments on land as well as at sea, 
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CATALOGUES, 





CarpuRaTION, LIMITED, Bryon House, 25, Mount Pleasant, 
Rosebery-avenue.—This is a neat little booklet which contains a 
simple and concise explanation of the carburetter. 

Crosby STEAM GAGE AND VALVE CoMPANY, 147, Queen Victoria- 
street, .C.—This is a pamphlet giving a concise comparison of 
the optical and pencil lever indicators as used on gas engines. 


AmeRICAN LocoMOTIVE CoMPANy, 26, Victoria-street, London, 
s,W.—This is an interesting publication on articulated compound 
jocomotives, being a paper read by Mr. C. J. Mellin before the 
American Society of Mechanical Engineers, New York. 

Joun C. FULLER AND SON, Woodland Works, Bow, London.— 
From this firm we have received a pamphlet dealing with the 
Fuller electric geyser for giving an instantaneous supply of hot 
water for baths, lavatories, and all domestic, trade, and professional 
purposes. 

SpacNoLeTti, Limited, 102, Charing-cross-road, London.—A 
well got up pamphlet to hand from this firm has reference to the 
“Therol’’ patented electric water heater. This apparatus is quite 
new, and opens up @ fresh field for the consumption of electric 
current. The pamphlet describes the apparatus in a clear and 
concise manner, 

Tue lluDSON ECONOMISER Company, Limited, Gloucester House, 
2, Bishopsgate-street Without, London, E.C.—This company’s 
new sectional catalogue ‘‘C” has reached us. It deals with heating 
and drying with exhaust steam, and the production of vacuum 
without the expense of water. It is an interesting and well illus- 
trated publication. 

THE GENERAL ELEcTRIC ComMPANY, Limited, 71, Queen Victoria- 
street, London, E.C.—Some literature has reached us having 
reference to Osram lamps. A tasteful little pamphlet contains 
illustrations of some large buildings which are lighted with Osram 
lamps. !’rices and other particulars of interest to buyers are also 
given. Another little booklet sets forth the advantages of Osram 
lamps, and gives testimonials from users. 

LAURENCE, ScoTT AND Co., Limited, Gothic Works, Norwich. 
—List No. M40, which has been sent to us by this firm, has refer- 
ence to adjustable speed motors, The motors dealt with are 
generally called variable speed machines, but the firm prefers to 
use the word adjustable, as the word variable also applies to series 
wound motors, in which the speed varies automatically with the 

wer. The list has been compiled particularly for the use of 
machine tool makers, the firm having specialised tor some years in 
adjustable speed motors for direct-driven tools, 

WILLIAM GEIPEL AND Co., Vulean Works, 72a, St. Thomas- 
street, London, 5.E.—From this firm we have received a price list 
of Okonite and Manson insulating tapes, also sample packets of 
these tapes. The Okonite tape is intended to take the 
place of the ordinary Para rubber strip, one of its princi- 
pal features being its low cost. The Manson tape is for protecting 
joints, and is used over the Okonite or rubber tapes. From the 
same firm we have also received a pamphlet dealing with Herion 
carbons for are lamps and welding carbons for direct and alter- 
nating current. 

THE ELECTRICAL AND ENGINEERING SUPPLIES Company, Limited, 
36 and 37, Upper Thames-street, E.C.—This is a well got up cata- 
logue dealing with ‘‘ Lloyd” dynamos and motors, and gives prices 
and other particulars concerning the efficiency, weight, and so 
forth. Prices and other particulars relating to starters and shunt 
regulators are also given. The catalogue contains illustrations of 
complete machines of various types, connection and dimension 
diagrams, and all possible particulars. The special features 
claimed for these machines are high efficiency, light weight, small 
floor space, and good appearance, 








LAUNCHES AND TRIAL TRIPS. 


FLOATING dock ; built by Swan, Hunter and Wigham Richard- 
son, Limited; to the order of the Penarth Shipbuilding and 
Repairing Company; dimensions, 382ft. by 72ft.; the pumping 
machinery, consisting of four centrifugal pumps and engines, was 
constructed by Gwynnes, Limited ; launch, September 2nd. 

_ LANCER, steel screw steamer ; built ‘y the Tyne Iron Shipbuild- 
ing Company ; to the order of Fisher Renwick and Co.; dimen- 
sions, 2i0ft, by 34ft. by 24ft.; engines, triple-expansion, 1Sin., 
30in., 49in. by 33in. stroke ; pressure 1801b.; constructed by the 
North-Eastern Marine Engineering Company ; trial trip, recently. 

BELGIQUE, steel screw steamer; built by Wood, Skinner and 
Co., Limited ; to the order of Société Aaonyme Baltique ; engines, 
triple-expansion, 20in,, 33in., 54in. by 36in. stroke; pressure 
180lb.; constructed by the North-Eastern Marine Engineering 
Company, Limited ; trial trip, recently. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Pig Iron and Prices, 


_ THERE is some recovery of the iron market this week, due 
to outside influences. Ironmasters welcome the improvement in 
the German pig iron trade, accompanied by an advance of ls. per 
ton in German prices. American buying of British pig iron, 
judging by reports from the Northern iron markets, has also to 
some extent already begun, and increasing purchases are looked 
for as demand in America overtakes the supply and prices on that 
side rise to a point at which it will bring importers to order 
material from our furnaces, ll this is very important, and excites 
Birmingham ironmasters this week to believe that there will soon 
be again an active pig iron buying movement on the part of local 
consumers on the Birmingham Exchange, and that prices will again 
advance, A rather better tone may therefore be reported. Some 
sellers of pig iron will not accept fresh contracts except subject to 
higher rates. Deliveries, however, under contracts already on the 
books are not as good as furnace owners could wish—a circum- 
stance which argues unmistakably the continued lack of vigour in 
the manufactured iron trade and in the other consuming industries 
of the district, such as engineering, ironfounding, &c. Some 
furnace owners are, however, more fortunately situated in respect 
to deliveries than others. Prices are quoted: Staffordshire 
common, 47s, to 48s,; part-mine, 60s. 6d. to 51s. 6d.; best all-mine 
forge, 85s.; foundry, 90s.; cold-blast, 115s.; Northamptonshire, 
49s, to 50s,; Derbyshire, 50s. to 51s,; North Staffordshire forge, 
dls, 6d. to 52s, 6d.; best, 58s, to 59s. 


Finished Iron. 


: There is not much new business available for finished 
lronmasters, and this department of the market has still not 
responded to the rise in raw materials. In this respect the 
market must be reported as unimproved, and so far there 
appears little prospect of betterment. Makers of the best quali- 
ties of bars register a regular demand, but orders in the second 
and third-class bar trade are of anything but a pleasing character, 
whether size or price is considered. A good turnover of marked 
— is being made at the £8 standard, with £8 12s, 6d. as the 
‘atl of Dudley’s price, and £7 as the figure for second grade iron. 








North Staffordshire ‘‘ crown” bars remain at £6 10s. at the ports. 
The usual figure for merchant bars is now £6 2s. 6d., and in some 
cases £6 5s, is asked, but this latter figure is an outside price. 
Common bars are £5 17s, 6d. to £6 per ton. The hoop depart- 
ment is rather quiet, and there are general complaints of a want 
of specifications. Values stand at £6 15s. Gas tube strips are 
still £6 5s, to £6 7s. 6d. nominal. 


Black and White Sheets. 

The black and white (galvanised) sheet iron industry is so 
very important to this district that it is a matter for great 
satisfaction that the revival which the white branch has recently 
shown, following upon the late suicidal outbreak of unrestricted 
internal competition, continues. Excellent accounts are brought 
to Change now week by week of this branch, and to-day 
(Thursday) in Birmingham was no exception. Leading makers 
reported themselves full of orders, mainly for shipment, and with 
every prospect of maintained complete activity up to the end of 
the year. Prices have recovered from the late excessive minimum 
in sympathy with the big demand. Some firms are asking 
£11 103. for 24 gauge corrugated sheets fo.b., but the general 
quotation is £11 5s. for the commonest qualities ; £11 is said by 
buyers to be ruling, but the figure is by no means general. Black 
sheets are £7 2s. 6d. to £7 hs. for doubles, £7 to £7 23. 6d. for 
singles, and £7 15s. to £7 17s. 6d. for lattens, 


Steel Trade. 

Engineering angles are quoted £5 17s. 6d.to £6; girder 
plates, £6 to £6 5s.; joists, £5 10s. to £5 15s.; and mild bars 
£6 7s. 6d. to £6 17s. 6d. Raw steelis relatively in a better position 
than manufactured steel, and demand is quite brisk, with satis- 
factory prices, Bessemer bars and billets are £4 15s. delivered in 
the Birmingham district, and Siemens sorts £4 17s. 6d. per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
An Interesting Month. 

THE course of pig iron during the past month has been 
interesting, the close showing all round higher prices, though much 
of this is attributable to speculation and shipments, which have 
been fairly good from all ports. Speaking generally, however, 
there bas been a fair demand, though locally it has been scarcely 
so good as in the preceding month of August. In the early part 
of September there were few changes to record, though there was 
a firmness which presaged the advances which have subsequently 
taker place. Lincolnshire No. 3 foundry for prompt delivery is 
ls, to 1s, 6d. per ton higher, while for the next year’s delivery 
ls. 6d. per ton more is being asked. Staffordshire has enjoyed fair 
vogue and is about 6d. per ton higher on the month. Middles- 
brough brands under speculative influences and heavy shipments 
have advanced about ls. per ton ; Scotch has also gone up in the 
same ratio, while so far as Dalmellington is concerned in this 
centre, it is ‘‘off the map.” Forward prospects in this depart- 
ment tend to higher prices. Hematite in sympathy with other 
classes of iron has also participated in the upward movement to 
even a greater extent. West Coast is 1s. to 2s. more, with little 
offering for forward delivery. Scotch is ls. 6d. to 2s higher ; while 
East Coast, in conjunction with foundry iron, is about 2s. more 
money. ‘Tuesday’s Iron Exchange was fairly well attended, and 
current prices will be found in the quotations given below. 


Finished Iron and Steel. 
Have been fairly steady throughout the month, and there 
has been a scarcity of foreign billets, 


Copper, Lead, and Tin. 

In manufactured there has been a drooping tendency on 
the whole, but in common with the raw metal there is an upward 
movement at the close. There was a reduction in sheets, but this 
has been recovered. ‘Tubes also have been variable and have been 
advanced during the week 4d. per pound. Lead: Sheet closes a 
shade dearer. Tin: English ingots have advanced about £4 per 
ton on the month. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. ; 
Derbyshire, 55s.; Middlesbrough, open brands, 61s. 4d. Scotch: 
Gartsherrie, 62s, to 62s. 6d.; Glengarnock, 61s. 6d.; Eglinton, 
60s, to 60s. 6d., delivered Manchester. West Coast hematite, 
63s, 6d.; East Coast ditto, 60s. to 60s. 6d., both f.o.t. Delivered 
Heysham: Gartsherrie, 60s. to 60s. 6d.; Glengarnock, 59s. 6d.; 
Eglinton, 58s. to 58s. 6d. Delivered Preston: Gartsherrie, 61s, to 
6ls. 6d.; Glengarnock, 60s. 6d.; Eglinton, 59s. to 59s. 6d. 
Finished iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s, 
to £8. Steel: Bars, £6 2s. 6d. to £6 5s.; Lancashire hoops, 
£7 5s.; Staffordshire ditto, £6 17s, 6d. to £7 ; sheets, £7 17s. 6d. 
to £8; boiler plates, £7 5s. to £7 7s. 6d.; plates for tank, girder, 
and bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d. 
to £4 15s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold-drawn steel, 
£9 10s. to £9 15s. Copper: Sheets, £72; tough ingot, £62 103.; 
best selected, £62 10s. Copper tubes, 84d.; brass tubes, 6d.; 
condenser, 7#d.; rolled brass, 6jd.; brass wire, 64d.; brass turning 
rods, 64d.;. yellow metal, 6d. per lb. Sheet lead, £17 per ton. 
English tin ingots, £138 to £138 10s, per ton, 


The Lancashire Coal Trade. 

There has been no new feature to note. Trading has 
been on a rather quiet scale, though there has been a hardening 
tendency in slack and steam coal generally. Best sorts of 
domestic fuel continue scarce, but Pcie the course of 
advancing on the Ist of October to winter prices is not to be 
observed this year, but probably November will see some move in 
this direction. Coke has been advanced 1s, per ton in Lancashire, 
Yorkshire, and Durham. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

The market for hematite iron is, generally speaking, 
steady, but while there is a falling off in some of the branches of 
trade there are increases in cthers, and particularly so in the con- 
sumption of local makes of steel. There is, however, a reduction 
in the make of iron brought about by the stoppage of the Disting- 
ton Ironworks through an explosion a few days ago. This 
means that at the moment 3000 tons less of iron is being put on 
the market, and as a consequence prices have been advanced. 
There is, however, some compensation in the fact that an 
additional furnace has been put in blast at the Maryport Works of 
the West Cumberland Combine; but before the explosion at 
Distington it had been arranged to increase the production of the 
Combine plant. It is now probable that, at any rate, three 
furnaces belonging to other companies will be started at an early 
date. If not there will be a scarcity of iron in the district, and as 
a consequence prices will show a further advance. Mixed Besse- 
mer numbers are at 62s, 6d. per ton net f.o.b. Special hematites, 
in which a good business is being done, are at 65s. to 66s. 6d., and 
warrant iron is at 61s. 6d. net cash sellers, and business has been 
done during the week in warrants, three months delivery, at 63s. 
The general belief is that prices will advance in the near future. 
Sales of ferro-manganese, charcoal, and scrap iron are fairly well 
maintained. Iron ore is in moderate request at 12s., 14s, 6d., and 
18s, per ton net at mines, Foreign ores also remain at the higher 
prices ruling of late. 





Steel. 

The steel trade is only employed in the Bessemer depart- 
ment, and the main feature of the output is steel rails, orders for 
which are sufficiently large to ensure practically full employment ; 
but the demand in the open market is not large, and there is no 
guarantee of a continuance of orders. Heayy sections are at 
£5 5s. per ton net f.o.b. Merchant steel is in poor demand. 
There is nothing being done in shipbuilding material. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 8024 tons—iron 3445 tons and steel 4579 
tons—as against 9395 tons in the corresponding week of last year, a 
decrease of 1371 tons. For the year to date the shipments aggre- 
gate at 447,127 tons, against 363,568 tons for the corresponding 
period of last year, an increase of 83,559 tons. Coal and coke 
quiet at steady prices. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Steam Coal Trade. 

THE demand for steam coal for export still keeps active, 
but there are signs of the approaching end, and the demand is 
such that the time yet to elapse before the close of the season will 
see the fulfilment of all the pressing orders. This is rather a 
disappointment to some colliery owners who have not been able to 
take advantage of this season owing to irregularity of work, and 
rather indicates that the call at the present season has not been so 
large in volume as previously. The prices now ruling are a little 
easier for forward delivery, ranging from 9s. to 9s. 3d. per ton. 
The supplies forwarded to continental ports in toto are not con- 
sidered to have been as much as normal, probably owing some- 
what to the unsettlement in Sweden, though this synchronised 
with the disturbance in the English coalfield through the operation 
of the Eight Hours Act, demand and supply being thus pretty 
evenly balanced. 


House Coal Steady—Gas Coal Brisk. 
The advance in house coal referred to last week has not, 
at the time of writing, actually been notified, but it is taken for 
ranted it will be made to-day. The rates which have 
n current for a considerable time are 11s, 6d. to 13s. per ton 
for best Barnsley, and 10s. to 11s. per ton for secondary grades. 
The activity already noted in the call for gas coal by gas 
companies and Corporation gas departments is more marked this 
week. All the gas coal contracts may now be considered 
completed, and the reduction on last year’s prices is from 6d. to 
1s, per ton. Latterly, coalowners have been disposed to stand out 

for less reduction. 


Small Coal in Brisk Request--Coke again Advanced. 

Activity pervades the market for small coal, a large ton- 
nage leaving the district under contract. Best slack is in most 
request, quotations for the sorts sent to Lancashire and Yorkshire 
textile localities continuing firm at from 4s. 6d. to 5s. 61. per ton. 
Coke is still advancing in value, best washed now making lls. 6d. 
to 12s. per ton, and unwashed from 11s, to lls. 6d. per ton. The 
rise in prices is owing to shortage in the supply of coking fuel, as 
well as to the advance in iron prices, 


The Iron Market—Small Business, but Values Maintained. 


The pig iron market remains pretty much as reported 
last week. Makers are not pressing sales, being well furnished with 
contracts, and therefore able to stand out for the advances recently 
established. In hematites, though official quotations remain 
unaltered, the firm tendency noted last week is maintained. 
Quotations: —West Coast hematites, 68s. to 70s. per ton; Hast 
Coast, 65s. to 67s. per ton net, delivered in Sheffield and Rother- 
ham. Lincolnshire, No. 3 foundry, 52s. 6d. per ton; No. 4 
foundry, 5ls. 6d. per ton; No. 4 forge, 51s. 6d. per ton; No. 5 
forge, mottled and white, 51s. 6d. per ton ; basic, 52s. 6d. per ton, 
all net, delivered in Sheffield and Rotherham. Derbyshire, No. 3 
foundry, 52s. per ton; No. 4 forge, 50s. 6d. per ton, both net, 
delivered in Sheffield and Rotherham. 


Finished Iron, &c. 

No change to report. Makers of bar iron are very slack, 
with no immediate prospect of any revival in business. Bars con- 
tinue at £6 10s. per ton; hoops, £7 10s. per ton; sheets, £8 10s, 
per ton. Other departments of the finished iron trade are also 
indifferently employed. 


The Heavy Industries. 

Since last week an order of considerable magnitude has 
been received for shells from a foreign Government. Further 
orders for projectiles are not coming forward as freely as could be 
desired.’ Some firms are fairly busy in heavy forgings for the new 
orders in torpedo boats, and inquiries are also being received 
rather more frequently from shipbuilders on the East Coast. 
Whether these, however, are for speculative building or actual 
requirements is at present unknown. The demand for railway 
material still keeps flat, both on home and foreign account. 








NORTH OF ENGLAND. 
(From our own Oorrespondent.) 


Cleveland Pig Iron. 

THE chief influences affecting our Cleveland pig iron 
market at present come from the United States, where the revival 
of business is very pronounced, and prospects of better things are 
excellent. The speculators in Cleveland warrants are operating 
mainly on the strength of there being a large business done again 
by American consumers in Cleveland iron, and certainly the 
tendency seems to lie that way, for already the demand for 
American pig iron is almost equal to the production, which is on a 
larger scale than was ever before known. It would seem as if 
consumers on the other side of the Atlantic were getting short of 
pig iron and other raw materials, for they have lately been in- 
quiring rather freely, not only for Cleveland and hematite iron, 
but also for scrap steel and spiegel, though so far only one order 
for Cleveland iron has been secured, and that, it is believed, was 
taken by a London house, for neither the Cleveland nor Scotch 
traders seem to know anything of it. The 3000 tons of scrap 
steel has been shipped from the Tees to the States, and another 
similar order has been placed. Further business in spiegel has 
been done on American account. The latest advices from the 
States are that an unprecedented buying movement both 
for prompt and next year is in progress, Scrap metal 
especially is in demand, and more of this than of pig 
iron is likely to be taken on account of the duty being lower. 
Basic pig iron is being largely bought for delivery over the whole 
of next year. Such intelligence as this has considerably strength- 
ened the warrant market here, and speculators are in a hurry to 
operate, as in all probability prices will rise so as to leave them 
with a good margin of profit. It is due to these good reports that 
the unsatisfactory local statistics fail to have a detrimental influence 
upon the market ; in fact, traders seem to ignore them completely, 
and the price of Cleveland warrants is higher than has been 
reported at any time since September of last year, having risen 
more than ls, within the last week, and the 52s, 8d. paid on Tues- 
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day was no less than 6s. 84d. per ton above the minimum of the 
current year, which was 45s. 114d. in March last. A fair business 
has beendone in warrants at 52s. 5d. cash buyers. Makers’ iron 
has not advanced to the same extent as warrants, most of the 
business being done this week at 52s. for No. 3 for prompt f.o.b. 
delivery, but when named brands were required 52s. 6d. had to be 
paid. No. 1 has beenat 54s. 3d.; No. 4 foundry at 50s, 6d.; No. 4 
forge at 50s.; mottled at 49s. 6d.; and white at 49s., all for prompt 
delivery. For forward delivery, say up to the end of March, 9d. 
to 1s. more per ton was quoted, but makers have not seemed in 
any great hurry to sell ahead, seeing that the tendency in pricesis 
generally upward and the outlook mostly favourable. 


Hematite Pig Iron. 

During the present week few orders have been placed for 
East Coast hematite pig iron, but that is of small moment, a3 
most of the producers have satisfactory order-books, and have no 
need to press iron on the market for sale. The outlook is favour- 
able, and one cannot expect anything but improving trade, seeing 
how much better the shipbuilding industry has become. The 
plate makers have already bought heavily from hematite pro- 
ducers, and must continue to purchase more freely than has been 
the case for the past two years. More orders for new vessels will 
be forthcoming, because there is brisker employment for steamers, 
the ranks of “laid up” vessels is steadily being depleted, and 
rates of freight are increasing in several trades. Some business 
men predict that before long we shall ‘find the shipping available 
too small to satisfy requirements. The hematite market is also 
being favourably influenced by the inquiries that are being 
received from American buyers. The quotation for mixed num- 
bers, early delivery, is maintained at 59s. per ton, with 60s. for 
delivery over the last quarter of the year and 62s. 6d. for the first 
quarter of 1910. No. 1, for prompt delivery, is at 59s. 6d., and 
hematite forge at 58s.6d. Ironmasters are not buying ore freely, 
but then there is no necessity, for they have already covered their 
requirements for a considerable time ahead. Prices are practically 
nominal, the prompt c.i.f. delivery price being 17s. per ton, and 
merchants are not inclined to quote for next year’s deliveries 
Coke is not cheaper, nor is it likely to be, notwithstanding that 
German manufacturers are competing keenly in neutra! markets. 
They have large stocks of coke which they are anxious to get 
rid of, even at prices which involve a loss. Thus, they are said 
to have secured an order for 150,000 tons of coke for blast furnaces 
at Tampico, in Mexico, at a price which will leave no more than 9s. 
per ton f.o.b., that being little more than half the figures that 
Durham coke manufacturers are quoting and adhering to. The 
general quotation for average Durham furnace coke is 17s. per ton 
delivered at Middlesbrough. 


Pig Iron Stocks and Shipments. 

Notwithstanding that trade is better the stock of Cleve- 
land pig iron in Connal’s public stores continues to increase 
rapidly, but this has no detrimental influence upon the market. 
The total quantity held yesterday was 312,050 tons, an increase 
for the month of 23,748 tons. Exports of pig iron from the Cleve- 
land district are anything but satisfactory this month, especially 
on oversea account. Up to Wednesday night the shipments were 
85,257 tons, as compared with 103,145 tons in August, 1909; 
98,252 tons in September, 1908 ; and 118,181 tons in September, 
1907, all to 29th. 


Realised Prices of Manufactured Iron. 

It has been officially reported to the Board of Conciliation 
and Arbitration for the Manufactured Iron Trade of the North of 
England that the average price realised by the producers for the 
finished iron delivered during July-August was £6 6s. 8.16d. per 
ton, or 1d. more than was reported for the previous two months. 
Wages for October and November, in accordance with the sliding 
scale, will remain the same as in August-September. The rate for 
puddling is now 8s. 3d. per ton, or ls. per ton less than in the 
latter half of 1907, which was the highest in the last revival. The 
average price of the two months under notice is about 10s. 1d. per 
ton less than in the last period of good trade, and the price has 
dropped 6s. 94d. this year. The average realised for iron rails 
was £5 ls. 3.23d.; for iron plates, £5 16s. 8 82d.: for iron bars, 
£6 9s. 1.35d.; and for angles, £617s. 2.6ld. Compared with the 
previous two months, rails have fallen 10s. 11d. and plates 1s. 94d. ; 
but iron bars are up ls. 54d. and iron angles 2s. 6d. per ton. The 
best feature of the return is the considerable increase in the 
deliveries of shipbuilding material, which bears out the reports of 
the improvement in the shipbuilding industry. In the May-June 
two months plates formed 13.62 of the production, but in the last 
two months they had increased to nearly 22 per cent., while 
angles had risen from 5.61 to 6.82, The deliveries showed an 
increase of about 20 per cent., which must be accounted satis- 
factory. 


Manufactured Iron and Steel. 

The various branches of steel making are showing con- 
siderable improvement, and work is more plentiful generally, but 
no changes in prices have been made this week. Heavy steel rails 
are at £5 5s. per ton net f.o.b.; steel ship plates at £6 ; iron ship 
plates, £6; steel ship angles, £6 7s. 6d.; steel bars, £6 5s.; steel 
hoops, £6 5s,; steel strip, £6 2s, 6d., all less 24 per cent. f.o.t. 


Coal and Coke. 

The coal trade is rather dull this week, and few con- 
sumers are disposed to buy for delivery much ahead, there being 
some idea that prices will shortly be more favourable to consumers, 
with the exception of those for gas coals. This is the best season 
for the last named, and sellers are realising fully 11s. per ton for 
early f.o.b. deliveries, with 10s. to 10s. 3d. for seconds. Most 
producers ask more for forward delivery, but it is reported that a 
contract for 200,000 tons has been arranged for shipment over 
next year at a price which is calculated to leave no more than Ils. 
per ton f,o.b. Bunker coals are somewhat easier in price, being 
obtainable at 9s. per ton fo.b. Tyne Dock. Coking coals are 
strong at 9s. 6d. to 10s. per ton, and foundry coke is generally 
quoted 17s. 6d. to 18s. per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The General Trade Outlook. 

THE improvement in home business is almost everywhere 
s'ow. Apart from the placing of some additional shipbuilding 
contracts, mainly on the lower reaches of the Clyde, there does 
not appear to have been any great accession of orders since last 
report. It is notable that the upward movement in the market 
for raw iron proceeds almost exclusively on the strength of 
American prospects. Inland business is disappointing, except in 
hematite, sales of which have been good, and the foreign ship- 
ments of Scotch pig iron are so far much short of what might have 
been expected, looking to the statements that are in circulation as to 
the large business done in pig iron. 


The Iron Market. 

A further advance has taken place in the prices of pig iron 
warrants, the stimulus being speculative, and arising out of the 
reports in circulation that America is likely to require considerable 
supplies from this side, mainly of hematite iron. A large business 
was done in hematite warrants at the end of last week, when the 
prices made a fresh upward movement. The iron market was 
closed on Monday, which was observed as the Glasgow autumn 
holiday, but the pig iron market was strong at the opening on 
Tuzsday, when some further rise took place in prices. Business 





has been done in Cleveland warrants from 51s. 9d. to 52s. 6d. cash, 
523. to 52s, 9d. one month, and 52s. 6d. to 53s. 3d. three months. 
Transactions are also recorded at 52s, 04d. to 52s. 44d. for delivery 
in five days, 52s. 44d. and 523 54d. for 9th November, 52s. 6d. ten 
days, and 52s, 8d. twenty days. 


Scotch Makers’ Iron. 

There have been some changes in the blast furnaces. One 
furnace has been taken off ordinary Monkland iron and two off 
Clyde, while an additional furnace has been placed on hematite at 
the Wishaw Works of the Glasgow Iron Company, and another on 
hematite at the Clyde Ironworks. There are now 40 furnaces 
making hematite, 36 ordinary and 5 basic iron, the total of 81 fur- 
naces now in operation in Scotland comparing with 82 last week 
and 75 at this time last year. It is reported that there has been 
a good demand for the special brands of Scotch makers’ iron for 
export, and the sales effected have been on a considerable scale. 
Makers’ prices are again higher. At Glasgow, f.a.s., Monkland 
No. 1 is quoted 58s. 6d.; No. 3, 56s. 6d.; Carnbroe, No. 1, 
60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 63s.; No. 8, 58s.; Gart- 
sherrie and Calder, Nos. 1, 63s. 6d.; Nos. 3, 58s. 6d.; Langloan, 
No. 1, 64s.; No. 3, 59s.; Summerlee, No. 1, 65s.; No. 3, 
59s. 6d.; Coltness, No. 1, 90s.; No. 3, 59s. 6d.; Eglinton, at 
Ardrossan or Troon, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Glengar- 
nock, at Ardrossan, No. 1, 65s.; No. 3, 593. 6d.; Shotts, at 
Leith, No. 1, 63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 
65s.; No. 3, 59s, 


Hematite Ore and Pig Iron. 

The imports of hematite ore into the Clyde continue on 
an extensive scale, and now amount since the beginning of the 
year to upwards of 800,000 tons, being about 100,000 tons more 
than in the correspunding nine months of 1908. The hematite 
market has had a stronger tendency. Business has been done in 
our market in Cumberland hematite warrants at 61s. 9d. for 
delivery in twelve days, and at 633. three months. The Scotch 
makers have been reported as quoting 65s., and it was stated that 
in some cases they were practically out of the market, but 
merchants are quoting 62s. for delivery at the West of Scotland 
steel works. The output of hematite in Scotland has been 
increased since last report to the extent of about 700 tons extra 
per week, and now amounts to 14,000 tons weekly, being at the 
rate of 720,000 tons per annum. 


Finished Iron. 

An official examination of the books of the makers of 
finished iron in Scotland during July and August show that the 
average net price realised at the works was £5 l6s. 4.64d. per ton. 
This price does not admit of any change in the wages of workmen 
during the next two months—October and November. There is 
still much room for improvement in this department of the iron 
trade, the work coming to hand being insufficient to keep machinery 
in anything like full and steady employment. The work obtained 
is, with regard to a great portion of it, subject to keen com- 
petition. 

The Steel Trade. 

Some steelmakers report that specifications for heavy 
work are coming to hand a little more freely, and the fresh inquiries 
= more encouraging and suggestive of fuller employment ere 
ong. 


Clyde Shipbuilding. 

Theoutput of new shipping on the Clyde during December, 
which includes H.M.S. Glasgow, launched from the Fairfield yard 
on Thursday, is the largest that has taken place in any month this 
year. The figures are 47,570 tons, and compare with 22,000 tons 
in September, 1908. The output for the nine months is 257,609 
tons, compared with 245,102 in the same period of 1908, and with 
458,351 in 1907. The largest nine months’ output on record was 
that of 1906, which reached 462,277 tons. Some good orders have 
been received within the last few days, and a large share of these 
have gone to Port-Glasgow. 


The Coal Trade. 

The coal shipments at Scottish ports have shown a con- 
siderable improvement, and the inquiry is fair both for home use 
and export, but heavy outputs are not easily cleared away. There 
is practically no change in prices, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade at Cardiff. 

Last week was a disappointing one. Sellers were prepared 
to see higher prices, and coal—the best steam—had remained so 
long ranging from 17s. 6d. to 17s. 9d. as to become monotonous 
and wearisome. One could not hear even of a stray cargo at 18s., 
and the hope of some authorities that quotations would ascend 
into the eighteenth scale was not realised ; 17s. 6d. to 17s. 9d. for 
best ; seconds, from 16s. to 17s.; drys not very firm ; slight abate- 
ments 14d. or 3d.; such were the salient features, and a drooping 
tendency with smalls ; and throughout the week tonnage came in 
very fairly and permitted easy despatch. 





Latest Quotations. 

A steady tone observable, market showing improvement. 
Best large steam, 17s. 6d. to 17s. 9d.; t seconds, 1 to 
17s.; ordinary seconds, 15s. to 15s, 6d.; best drys, 16s. 3d. to 
17s.; ordinary drys, 14s. to 14s. 3d.; best washed nuts, 14s. to 
15s.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. to 13s.; 
seconds, lls. to 12s.; very best smalls, 8s. 6d. to 9s. 3d.; best 
ordinaries, 6s. 9d. to 7s. 3d.; inferior sorts, 6s. to 6s. 6d.; best 
Monmouthshire black vein, 15s. 3d. to 15s. 9d.; ordinary Western 
Valleys, 14s, 6d. to 15s.; best Eastern Valleys, 13s. to 13s. 6d.; 
seconds, 12s, 6d. to 13s, Bituminous coal: Very best house- 
holds, 17s. to 18s.; best ordinaries, 15s. to 163.; No. 3 Rhondda, 
large, 17s. 3d. to 17s. 6d.; brush, 13s, 6d. to 13s, 9d.; smalls, 
10s. to 10s. 6d.; No. 2 Rhondda, large, 12s. 3d. to 12s. 6d.; 
through, 9s. 6d. to 103. 3d.; smalls, 7s. to 7s. 6d. Patent fuel, 
15s. to 15s. 6d. Pitwood, 19s. 3d. to 19s. 9d. Coke: 24s, 6d. to 
28s, for special foundry, and other sorts 19s, to 22s,; furnace, 
17s, 3d. to 18s, 


Newport Coal. 

A better tonnage noted, and steadier tone, but no improve- 
ment in prices. Stocks are in some quarters in excess of needs. 
Latest prices :—Best Newport black vein, large, 15s. to 15s. 6u.; 
Western Valleys, 14s. 3d. to 14s. 9d.; other sorts, 12s, 3d. to 
12s. 6d. ; best smalls, 6s. 9d. to 7s. ; seconds, 6s. 3d. to 6s, 6d.; 
inferiors, 5s, 9d. to 6s. Bituminous coal:—Best house coal, 15s, 
to 15s. 6d.; seconds, 14s. to 14s. 6d. Patent fuel, 15s. to 15s. 6d. 
Coke: Foundry, 18s. 6d. to 19s.; furnace, 17s. to 17s. 6d. Pit- 
wood, 19s, 3d. to 19s, 9d., less 24, in 30 days on all coal. 


Swansea. 

Anthracite is in fair demand, but the market showed no 
alteration, and, the tonnage coming in freely, easiness was the 
characteristic. Prices maintained, best very firm; beans slight 
reduction. Latest:—Best malting hand-picked, 24s. to 24s. 6d. 
net ; seconds, 21s. 6d. to 22s. 6d. ; big vein, 18s. to 20s., less 2} ; 
red vein, 12s. 6d. to 12s. 9d., less 24 ; machine-made cobbles, 
23s. 6d. to 24s. net; Paris nuts, 25s. to 26s. net; French nuts, 
25s. to 26s. net ; German nuts, 25s. to 26s. net; beans, 17s. 6d. 
to 18s. 6d. net; machine-made large peas, lls. 6d. to 12s, 6d. 
net; fine peas, 10s, 6d. to lls, 6d. net; rubbly culm, 5s, 6d. 
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to 5s, 9d., less 24; duff, 3s. to 3s. 3d. net. Other coals: 





large steam, 17s. to 18s., less 24; seconds, 14s. 6d. to ibe, 


2); bunkers, 9s. 9d. to 10s. 6d., less 24 ; smalls, 7s. 6d. to 9s, 6d 
less 24. Bituminous coal: No. 8 Rhondda, 18s. to 18s. 6d., les, 
2}; through, 14s. 9d. to 15s, 6d., less 24 ; small, 10s. 6d. to'1]e 
less 2}. Pateat fuel, 13s, 6d. to 14s., less 24. Swansea has been 
busy in shipping pig iron to Rio Grande, and 300 tons tin-plate to 
Norway. 


New Company in Swansea District. 
_ New works are projected in the Swansea district by the 
Columbian Fireproofing Syndicate, which are expected to emplo 
about 300 men. y 


The Belgian Coal Contracts. 

The fact that most of these have gone elsewhere has 
caused little surprise. The uneasiness in the labour market the 
eight hours difficulty, the late circular by coalowners—now with. 
drawn—and other vexed questions left little encouragement to 
quote forward prices when the North of England and Gornany 
were prepared to give inducements, and there was no strike fear 
ahead, so for this season Wales has not obtained these coal cop. 
tracts, which have gone to coalowners in Belgium and Germany, 


Anthracite Developments. | 
It has been officially stated that Sir Griffith Thomas has 
sold his Oullwyn and Malsmarthog collieries to Mr. Evans-Hevan 
of Neath. This firm will now have practically the government of 
the whole of the Dulas anthracite collieries in the upper district of 
the Dulas Valley, with an output of 2000 tons per day. They 
cover an extent of 54 miles by 1} miles. 


Advance of Wages to Ironworkers. 

At the meeting last week of the sliding scale, held at 
Abergavenny, it was decided that the examination of books justi. 
tied an advance of § per cent., which would accordingly be carried 
out on and from the Ist of October. 


Is Blasting in Collieries Safe ? 

At a meeting of the South Wales and Monmouthshire 
branch of the Colliery Managers’ Association held at Port Talbot 
the notification of the resignation of the secretary, Mr. (riffiths, 
was received with regret. The chairman, Mr. Richards, added 
that the names of four applicants had been received, and it was 
agreed that balloting should take place by the next meeting, 
The candidates are:—Mr. Keen, Staples, Llanelly ; Mr. Rogers, 
Blaengarw; Mr. Phillips, Swansea, At the meeting Mr. Keen 
read a paper on the subject of colliery working without blasting, 
At Wattstown and Risca collieries they had an output of one 
million tons, and they had not fired a shot for five years at Risca, 
nor for over three years at Wattstown. This was not stated to 
condemn blasting, but to show how they managed at some 
collieries, 


Iron and Steel. 
There is still an absence of any hopeful news regarding 
these trades, but the slight advance in wages notified is considered 
promising. 


Tin-plate, 

The shipments of tin-plate last week again reached a high 
total—93,437 boxes. Receipts from the works were 91,98:} boxes, 
and stocks now consist of 118,683 boxes. Latest quotations :— 
C. A. roofing sheets, £8 103. to £3 15s. per ton ; big sheets for 
galvanising, £8 10s. per ton ; finished black plates, £8 10s.; gal- 
vanised sheets, 24 g., £11 to £11 5s. per ton ; block tin, £140 Lis, 
cash, and £141 17s. 6d. three months, Other quotations: 
Copper, £59 5s. cash, £60 1s. 3d. three months. Lead: English, 
£13 12s. 6d. Spanish spelter, £23 53, Silve~, 23d. per oz. 
Rubio ore. 16s. 3d. to 16s. $d. The latest quotations of iron and 
steel are as follows :—Swansea: Hematite, mixed numbers, 62s, 
cash and month ; Middlesbrough, 52s, 4d. cash, 53s. 7d. month. 
Scotch, 58s. 44d. cash and month. Welsh hematite, 663. to 67s. d.d, 
East Coast hematite, 65s. to 66s. c.i.f. Steel bars, £4 12s. 6d. to 
£4 15s. per ton, Siemens ; £4 10s. to £4 12s, 6d., Bessemer. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. W. H. Boorun, artesian and steam engineer, has moved to 
Caxton House (West Block), Westminster, S.W. 

WALLACH BROTHERS, Limited, have removed their works and 
warehouse from 50, Tenter-street South, Goodman’s Fields, White- 
chapel, E., to 20, Holywell-row, Finsbury, E.C. 

Tue Adnil Electric Company, Limited (late Marples, Leach and 
Co., Limited), have appoin Mr. J. B. Chambers engineer and 
representative for the Yorkshire district. Mr. Chambers’ address 
is 76, Hill Top Mount, Roundhay-road, Leeds. 

A SPECIAL general meeting of the trustees of the Harbour of 
Dundee was held on the 21st September, 1909, at which the 
trustees appointed Mr. John Hannay Thompson, M. Inst. U.E., 
the engineer, as general manager of the Harbour of undee, with 
control over all affairs of the harbour and the Tay ferries, and all 
other undertakings of the Trust. 

Messrs. TYLER AND FREEMAN, of 20, New Bridge-street, 
London, E.C., ask us to state that while re-arranging and extend- 
ing their offices they are making mf a fresh file of catalogues, and 
that they would b2 much obliged if all manufacturers of electrical 
and mechanical apparatus and machinery of all kinds would send 
them complete copies of their catalogues, with prices and 
discounts, 











THE Home-office has issued the report of Major A. Cooper 
Key, Chief Inspector of Explosives, on the explosion at the 
Blackbeck Gunpowder Factory, near Ulverston, by which two 
workmen lost their lives. The two men were engaged in corning 
or granulating gunpowder, and the inspector explains that in this 
work cakes are passed by means of a wooden hopper between a 
pair of gun-metal toothed rollers known as crackers. When passing 
the cake through the crackers a piece will sometimes ‘‘ flirt” or 
‘play ” on to the rolls, and the workmen are accustomed in such 
cases to turn the piece with a strip of copper. When clearing the 
debris a piece of copper was found showing distinct marks of the 
teeth of the cracker rolls, ‘The inspector has little doubt that with 
this strip the true explanation of the accident has been found. In 
future strips of ash or sycamore will be used for this purpose instead 


of copper. 

Conrracts.—The Mirrlees Watson Company, Limited, has 
recently secured contracts for low-level counter-current jet-con- 
densing plants for the Niddrie and Bonhar Coal Company, 
Limited ; the Fife Coal Company, Limited, Mary pit, and the 
Fife Coal Company, Limited, Kinglassie pit, as well as for a surface- 
condensing plant for the Aktiebolaget de Lavals Angturbin, 
Stockholm ; for a barometric condensing plant from Okura and 
Co., for Formosa ; and for two sets of large three-throw air pumps 
from Henry Tate and Sons, Limited, Silvertown, E.—Schmidt’s 
Superheating Company, Limited, has during the last six months 
received orders for fitting its patented superheater to forty-three 
separate vessels, having a combined indicated horse-power of 
22,650.—Reavell and Co., Limited, have received orders for an 
electrically driven compressor for the borough of Rotherham for 
supplying air to the various pneumatic sewage ejectors in the 
borough, and for a large machine of the quadruplex double-ended 
type, to the order of the General Post-office, for pneumatic 
despatch at the Central Post-office, 
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NOTES F' ROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


More Firmness in Rheinland-Westphalia. 

In most departments of the iron and steel industry stiff- 
ness has increased since last week, and more life is shown, dealers 
and consumers purchasing rather largely at the present low prices. 
For sales to Holland, Denmark, and Sweden higher rates are 
already quoted, and they are generally paid, though somewhat 
reluctantly. Inland quotations are the same as before, but the 
increasing number of orders has caused prices to become very stiff. 
‘After the hand-to-mouth business that has been done for so long, 
it is quite a relief to hear of sales having been effected up to the 
end of March, 1910. Owing to renewed ditficulties the negotia- 
tions concerning the forming of a German Plate Syndicate have 
now been finally broken off. All the works belonging to the Steel 
Convention, also the Silesian works, have resolved to hold back 
with sales of bars for 1910 till after the 30th inst., so as to be able 
to carry higher prices, 


Iron and Steel in Silesia. 

The fair amount of orders and the improving inquiry of 
Jate experienced have caused the minimum quotations for pig 
jron to be raised M, 1 p.t. All concerns are reported to be well 
occupied. 

German Steel Convention. 

At the recent general meeting it was stated that orders 
booked on September 10th exceeded those of the same time last 
year by 550,000 t. In semi-finished steel and in sectional iron a 
good demand is experienced ; deliveries in the last-named article 
from January to August of present year were 193,000 t. higher 
than in the same period in 1908. In heavy rails a moderate 
business is being done. 


Coal in Germany. 

In Rbeinland-Westphalia ergine fuel is complained of as 
being still but moderately called for. Shipments to the Upper 
Rhine have been comparatively heavy. Deliveries, generally, 
have veen about the same as in last month; small nuts remain 
in weal: request. There has been rather less done in gas coal this 
month than last; briquettes continue in fair demand. A steady 
business was experienced on the Silesian coal market. The 
cokeries are also reported to be in active work. 


No Change in Austria-Hungary. 
A moderately firm tone prevails in the iron and stcel 
industry. Sales of the United Austrian Ironworks in August of 
present year were as under :— 


1809. 1903, 
q- 4q q. 
Bars, sectional iron .. 293,037 .. 305,072 - 12,035 
Gude .. .. .«- »« OR :. Mig - if” 
Heavy plates .. .. .. 40,993 .. 40.895 + 100 
Mga nei ae. ob ak 55,433 .. 144,222 - 88,789 
Since January 1st. 
Bars, sectional iron 2,122,512 2,£22,420 - 399,908 
Girders .. .. .. .. 900,236 .. 904,599 - 4,363 
Heavy plates .. .. .. 368,171... 367,337 + 334 
Rails . ie tt as 697,342 .. 792,181 - 94,839 


A falling off is shown in the demand for nearly all articles as 
compared with the same month last year. Increasing inquiry was 
reported for gas coal on the Austro-Hungarian market. 


The Belgian Iron Market. 


The upward tendency continues. Pig iron shows more 
strength, and the number of orders increases. Luxemburg iron- 
works are stated to have secured contracts for basic at 60f. p.t., 
foundry pig at 64f. p.t. free place of consumption. Of forty-four 
existing blast furneces, thirty-seven only were in blow in the 
beginning of September, with a daily output of 4952t. In August 
of the present year the output was 147,060 t., as compared with 
101,430 t. in the same month the year before. Total output 
during the first eight months of present year was 1,034,650 t., as 
against 782,700 t. during the same period the year before. The 
manufactured iron market has stiffened a little, and better prices 
were realised in a few instances, but German competitors are met 
everywhere, at home as well as abroad. Since the beginning of 
August merchant bars have advanced 2.50f. p.t. Both rails and 
girders have shown increasing firmness. No change of importance 
has taken place on the Belgian coal market ; briquettes are tend- 
ing downwards, but coal is strong. At the tenderings for coal for 
the State Railways, which took place on the 22nd inst., existing 
prices were generally maintained ; inland pits have been fortunate 
in obtaining the greater part of the contracts, 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 22nd. 

ONE of the most active branches of the steel industry at the 
present time is that of pipe-making. All pipe foundries have ex- 
panded their capacity, the United States Cast and Foundry 
Company having doubled their capacity in eight weeks. This 
company has just purchased 18,000 tons of pipe iron to cover con- 
tracts on hand. Another big pipe concern is in the market for 
20,000 tons for delivery during the first quarter of next year. There 
are about £0,000 tons of pig iron at the various Valley furnaces, and 
buyers are now endeavouring to purchase every ton of it. Stocks 
of basic pig have been cleared up and orders for Bessemer pig are 
now being placed for delivery next year. There are numerous in- 
quiries for foundry iron, and if they result in sales foundry capacity 
for this year will be pretty well sold up. Such extensive ordering 
is, however, improbable, because of the unwillingness of pig iron 
makers to contract for future delivery at any concessions from 
present prices. The sheet manufacturers are better sold up than 
they have been for two years. Much corrugated sheet is being 
used in construction, and the demands for sheet for various other 
purposes is constantly expanded. The tin plate mills will show 
for September an increase of 20 per cent. over August. The bar 
mills are similarly active, but their orders are very largely for 
immediate delivery, while the sheet mills are booking orders for 
next year’s delivery. The tube branch has become quite active 
because of the rush of orders for engines and boilers. The locomotive 
builders are at last on full time and they are piling up business at 
arapid rate, The National Tube Works report a heavy accumulation 
of orders during this month. The builders of pipe lines for oil gas 
and water are now contemplating the placing of orders for pipe 
for enterprises which cannot be undertaken before next spring, 
excepting in certain localities, as Oklahoma and Texas, Plans are 
now being laid by various large interests for the starting of 
large enterprises involving railroad building, warehouse building, 
pipe line construction, and other great works that will absorb a 
volume of supplies that can only be guessed at. For the first six- 
teen days of September the exports from Atlantic ports amounted 
an tons, The usual supplies of tin are arriving and spot price 

The development of copper mining is attracting more attention 
and more capital than at any time in the history of copper. Quite 
4n amount of productive capacity will be brought within reach of 
the markets and the world during the coming twelve months. The 
latest developments in Alaska are full of encouragement. The 
main condition confronting those who have the development of 
the copper fields in hand is the construction of railroads, and this 
vital problem is receiving the earnest consideration of some of the 
foremost capitalists of America, 








BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Cones of Specifications may be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date gwen is the date of application; the second date at the 
end of the abridgment is the date of the adverti. t of the pt of 
the complete specification. 

Any person may on any of the eins mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM GENERATORS. 


14,294. July 1st, 1908.—IMPROVEMENTS IN OR RELATING TO 
SURFACE CONDENSERS, Edward Shaw, of Clayton Croft, 
Dartford Heath, Kent. 

According to this invention, in order to avoid the possibility of 
the cooling surface becoming coated with a layer of water waose 
outer skin or surface, against which the steam to be condensed 
impinges, is considerably hotter than the surface which is in 
contact with the cooling surfaces, and with the object of obtaining 
sufficient movement of the water to ensure rapid transfer of heat 
from the steam to the cool surface, the water of condensation is 


N° 14,294 9°? 
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caused to flow, as by pumping, in sheets over the condensing 
surfaces. The accompanying engraving illustrates a surface- 
condenser casing A with steam inlet B, outlet C for water of con- 
densation, circulating water tubes D, and outlet E for air. 
Condensation water is drawn through a suction pipe F from the 
lower part of the casing by means of a centrifugal or other pump 
G, and delivered through a pipe H to perforated pipes K arranged 
at the upper part of the casing above the tubes over the condens- 
ing surfaces of which it flows.—September 8th, 1909, 


18,377. September Ist, 1908.—IMPROVEMENTS RELATING TO JET 
CONDENSERS, Otto Kolb, of 7, Sudenstrasse, Karlsruhe, Germany. 
The working of this condenser is as follows:—The cooling water 
introduced under pressure through the branch A into the conduit 
B of the inlet nozzle C, D, escapes from the nozzle through the slot 
E in the shape of hollow cylinders or hollow cones, also under 
pressure, and with a corresponding velocity. It then comes into 
contact with the steam supplied to the condenser at F. Owing to 
the construction and arrangement of the nozzle C, D, the steam 
can come into contact with the water escaping from it, both inside 
and outside, so that a large area of contact for the steam is 
obtained. Owing to the cooling water escaping from the slot E 
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and exercising a strong suction on the steam, the contact between 
steam and water will be a very thorough one, so that perfect con- 
densation will be obtained. At the same time, owing to the strong 
sucking action of the cooling water, a high vacuum is produced, 
the air present being entirely carried away. The mixture of air, 
condensed vapour, and cooling water, formed in the condenser, 
passes then into the outlet branch F through the annular nozzle or 
its slot G, formed by the condenser casing and the part H, and 
escapes from the outiet branch F in the shape of a continuous 
stream. By means of the part H, the mixture jet passing through 
the second nozzle is properly and correctly guided, so that any 
disturbance in the discharge of the mixture which might have the 
injurious effect on the vacuum in the condenser is avoided.— 
September 8th, 1909. 


21,501. October 10th, 1908.—IMPROVEMENTS IN GAUGE GLASS 
FITTINGS FOR STEAM BOILERS AND THE LIKE, Friedrich Vomhof, 
of 44, Untere Friedrichstrasse, and Robert Pries, of 34, Schul- 
strasse, both of Weidenau, Germany. 

For the purpose of controlling the water level and disconnecting 
the gauge from the boiler at any moment, a cock body B is 
mounted between the gauge head and the boiler and secured to 
the latter by means of a flange. Into the screw-threaded portion 
of the cock casing B a water gauge head N is screwed. The 
latter is provided, in line with the passage C, with a passage C!, 








in which an easily interchangeable steel valve seat K is mounted, 
which can be closed by a conical valve removably connected to a 
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spindle I’ provided with a hand wheel V._ The joint between the 
cock casing and the spindle T is rendered air-tight by means of a 
stuffing-box.—September 8th, 1909. 


INTERNAL-COMBUSTION ENGINES. 


17,935. August 26th, 1908.—IMPROVEMENTS IN CARBURETTERS, 
Joseph Gurdon Leycester Stephenson, Civil Engineer, of 33, 
The Broadway, Hammersmith. 

The carburetter shown on the right embodies the improvements 
according to this invention. The hydrocarbon and air are 
admitted in two streams opposite in direction. The hydro- 
carbon is spread by the cone C, falls on to the plates B B 
in succession, and flows off from the edges of such plates in a thin 
sheet which is met by the incoming stream of air so that the latter 
becomes thoroughly saturated. The height is so chosen as to 
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ensure complete impregnation of the air, and will vary according 
to the density of the hydrocarbon employed, the rapidity with 
which the gas has to be generated, and other circumstances, as is 
readily understood. The carburetter may be provided with the 
usual means for retaining any unvaporised liquid that might 
otherwise be carried away by the outflowing gas. In the con- 
struction shown on the left the air under certain circumstances is 
liable to collect in the angle formed by the underside of plates B 
and the walls of the cylinder A, and to create a certain amount of 
back pressure which somewhat impedes the operation of the 
apparatus. In order to obviate this disadvantage the stay-plates 
BB! shown on the right are provided, which make the channel 
between the several plates B B of uniform, or practically uniform, 
height throughout, so that a quiet, uniform current of air fiows 
upwards through the liquid.—September 8th, 1909. 


18,315. September Ist, 1908.--IMPRUVEMENTS IN AND RELATING 
TO VALVE GEARING FOR INTERNAL COMBUSTION ENGINES, 
Oscar Charles Selbach, of 28, Russell-square, London, W.C., 
and the Etablissements Selbach, Limited, of 28, Russell- 
square, London, W.C. ? 

A is the shaft on which the exhaust cam Bis mounted. The 
shaft is so arranged that it can slide in its bearings C, D, the 
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movement being conveniently controlled by a lever E connected 
to a double ball-thrust washer F on one end of the shaft A. 
Each cam B is of sufficient width to remain in contact with its 
valve tappet G whatever the position of the cam shaft A. The 
inlet cams H are cylindrical, that is to say, all cross sections at 
right angles to the axis aro similar and similarly placed ; but the 
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exhaust cams B are helical, that is to say, any two cross sections 
at right angles to the axis are similar, but are turned through an 
angle proportional to the distance between the sections. It will 
be seen that the setting of the inlet valves is not altered by 
sliding the cam shaft A longitudinally, but that the opening and 
closing of the exhaust valves is gradually advanced or retarded 
according to the direction in which the cam shaft is moved. By 
shaping the exhaust cams B as above set forth with a suitable 
pitch the extreme position of the cam shaft A in one direction 
can be made to correspond with the normal timing of the exhaust 
valves, and in the other direction to the opening of the exhaust 
valves according to this invention. In large engines it is necessary 
to relieve the compression when starting the engine by hand, and 
the sliding cam shaft can be employed to effect this. The method 
of doing this is also dealt with.—September 8th, 1909. 


STEAM TURBINES. 


March 11th, 1909.—IMPROVEMENTS IN STEAM TURBINES 
oR Gas TURBINES, James Howden, of 195, Scotland-street, 
Glasgow. 

This invention relates to improved arrangements which permit 
the blades and distance pieces to be uniformly secured accurately 
in the desired position or at the desired angle in relation to the 
fixed guide blades or nozzles. Fig. 1 is a longitudinal section on 
the line A!—B! of Fig. 3, in the line of the axis of the drum across 
one groove of a turbine having a rotating drum of moderate 
thickness. Fig. 2 is a plan of the same. Fig. 3 is a section of the 
same part of the drum on the line C!- D! of Fig. 2. Figs. 4 and 5 
are respectively sections on the lines E!\—F! and G'— H! of Fig. 1. 
In Fig. 1 the part of the drum A itself is not shown in sectional 
lines, in order to show more clearly the section of the stopper 
distance piece, with its bottom projecting part B and the inner 
filling piece C, which is a’so shown in Fig. 4. Fig. 5 shows the 
outside filling piece D, which completes the security of the 
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stopper distance piece and the blades E on each side of the 
stopper, the piece D being itself held by a screw-threaded pin F 
fixed to the drum so as to prevent it slacking while the turbine is 
at work. This outer piece D of the two filling pieces C, D, bears 
no strain from the centrifugal force on the blades E and distance 
pieces when the turbine is at work, as the inner piece C is secured 
by its own dovetail as shown in Fig. 4, and therefore the small 
projection shown in the outer filling piece D in Fig. 1 may be dis- 
pensed with. If retained, it serves as a double security. These 
illustrations suffice to indicate that when the filling pieces C, D, 
are removed the stopper distance piece can be put in by being 
first put down a little towards the vacant recess with its lower pro- 
jection in the slightly tapered slot, and then pushed against the 
opposite side of the groove. The piece is withdrawn by being 
brought back in the lower slot in the same manner. There are 
five other illustrations.—September 8th, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,988. October 5th, 1908 —IMPROVEMENTS IN ADJUSTABLE Non- 
PORTABLE ELECTRICALLY-DRIVEN MACHINES FOR GRINDING, 
SAWING, MILLING, BorING, DRILLING, AND THE LIKE, George 
Robson and Fred Marshall, trading as George Robson and 
Co., of the Eclipse Engineering Works, Napier-street, 
Sheffield. 

On the top of the circular base a circular grooved pathway Bis 
provided on which is mounted a revolving head C provided with a 
corresponding grooved pathway on its under side. Between these 
grooves the requisite number of balls D are placed. The upper 
part of this revolving head carries two V-shaped slides E E 
parallel to each other, and a sufficient distance apart to allow of 





their supporting two V-shaped wheels F F from the trunnions 
G G, of which are carried two side rods H H, their rear ends 
being fixed toa bracket which carries the motor, and their front 
ends carrying a crosshead K, which supports the front end of the 
driving spindle L. By this arrangement the driving mechanism 
can be moved backwards and forwards in a horizontal direction 
by means of the V-shaped wheels F F on the V slides E E, and by 
reason of the motor and the side rods H H which carry the 
driving spindle L being supported on the trunnions G G of the 
V-shaped wheels, the driving spindle can be elevated or depressed 
to any required angle within a range of 45 deg. above or below 
the horizontal, and by reason of the circular ball bearings D on 
which the revolving head Cis carried the whole of the driving 
apparatus can be turned so as to act radially through the whole 


provided for securing the revolving head C to the circular base.— 
September 8th, 1909. 


26,685. December 9th, 1908.—IMPROVEMENTS IN AND RELATING 
TO PORTABLE ELECTRICALLY DRIVEN DRILLING MACHINES, 
Siemens Brothers Dynamo Works, Limited, of York Mansions, 
York-street, Westminster. 

This invention relates to improvements in portable drilling 
machines of the kind which are driven by an incorporated electric 
motor situated alongside the drill driving spindle, and which are 
fitted either with screw arrangements for feeding the drills for- 
wards as the holes become deeper or with a breast plate for the 
same purpose. These improvements consist, first, in dividing the 
machine framework into two parts in a plane which cuts the axis 
lines of the shafts of both motor, drill driving spindle and counter- 
shaft, these shafts being arranged in the framework in such posi- 
tions as to make this possible. In this manner all the moving 
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parts are readily accessible for the purposes of repair or examina- 
tion, and when the two parts of the framework are bolted together 
all the shafts are held firmly in position in their bearings, so that 
they cannot move with respect to each other when the machine is 
roughly handled, and so that the teeth of the spur wheels are 
kept in proper register. The improvements further consist in 
combining with the above referred to construction arrangements 
which are in themselves known, wherein the drill driving spindle 
has a hollow portion which encloses the feed screw and is encircled 
on the outside by a bearing. In this manner a large area of 
bearing surface can be obtained for the driving spindle, and the 
bearings of the drill driving spindle can be placed at a consider- 
able distance apart, and thus a stronger and more reliable 
machine can be obtained.— September 8th, 1909. 


TESTING AND MEASURING INSTRUMENTS. 


20,010. September 23rd, 1908.—IMPROVEMENTS IN THE DETER- 
MINATION OF WIND VELOcITY, Sir Hiram Stevens Maxim, of 
Thurlow Park, Norwood-road, West Norwood, Surrey. 

This apparatus comprises a disc or plate A of suitable size con- 
nected on its axis toa rod B to which two bell-crank levers C and C! 
are attached, the bell-crank levers C and C! being pivoted to the 
frame G in such a manner that the cranks, not connected with 
the aforesaid rod, point one towards the other, as shown. These 





two cranks are joined by a spiral spring H, whilst one of the levers 
bas a pointer E connected thereto which moves over the face of a 
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suitably graduated dial connected to the casing G of the 
apparatus. It will be seen that by the before-mentioned arrange- 
ment of the bell-crank levers C and C! the movement of the 
cranks joined by the spring will be in opposite direction when 
motion is transmitted thereto by the rod B connecting the other 
ends of the levers, whereby the tension of the spring will be 
increased and so allow the spacings on the dial to be approxi- 
mately even. The casing of the apparatus is suitably pivoted on 
tbe rod F, for instance, to allow it to rotate under the influence of 
the dial which acts as a vane to bring the aforesaid plate 
immediately against the wind.—Scptember 8th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





932,945. ANNEALING FURNACE WITH INLET SEALED BY STEAM, 
C. C. Baldwin, Perth, Amboy. N.J., assignor to Standard 
Underground Cable Company, Pittsburg, Pa., a Corporation of 
Pennsylvania.—Filed July 3rd, 1909. 

An annealing furnace having a heated retort, an inlet mouth- 











piece extended downward from the inlet of the retort and open to 
the atmosphere, a conveyor arranged and operating through the 


a 
annealing through the same, means for wetting the said articles 


with water when placed upon the conveyor, a mouthpiecs 
extended downward from the outlet end of the retort, and tank 
with liquid covering such mouthpiece, the air being excluded 
from the retort and the inlet mouthpiece by steam generated 
from the moisture upon the articles, here are six claims, 


932,835. Exgorric Furnace, J. B. Trillon, St. Jeoire, France 
assignor to himself and La Société Klectrochimique du (ijire, s¢. 
Jeoire, Franc'.—Filed July 6th, 1907. white 

An electric furnace comprising at least two independently 
adjustable electrodes of opposite polarity, and in which the sola 
conducting bath forms a part of the generating circuit and at 
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least two hearths are formed, with a third conductor between the 
sole and a selected point of the generating circuit to allow of the 
return of the electric current wholly or partly through the third 
conductor.—There is only one claim. 


930,401. FEED-waATER FILTER.—R. C. 
Mass.—Filed November 2nd, 1908. 

The drawing makes this invention clear without much descrip. 

tion. Perforated pipes are arranged as shown. The pipes are 
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wrapped in filter towelling. One head can be taken off and the 
pipes withdrawn. While the change is being effected the feed 
can be sent direct into the boiler. There are nine claims. 


930,440. LaTHe Centre —C. S. Totten, Pittspield, Mass.—Filed 
May 13th, 1908. 





The centre is fitted with ball bearings, and rotates with the work 
instead of the work rotating on it. There are two claims, 


930,490. METHOD or Propucinc Rops, Tubes, Wires, &¢., 
DirECT FROM MOLTEN MeraL.—A. H. Pehrson, Central- 
palatset, Stockholm, Sweden.—Filed December 1st, 1908. 

There are three complicated claims, which simply mean that the 




















cooling water flowing down the annular space passes out through 
a reaction turbine nozzle, and so causes the rotation of the appa- 
— the molten metal, by centrifugal force, lining the internal 
tube, 








A consuLak report for the year 1908 on the trade and 
commerce of the consular district of Rosario states that the con- 
struction of. railway extensions and works is unprecedented, and 
promises to last for some time. The existing companies, in view 
of competition from new lines under construction, have been and 
are undertaking considerable expenditure, so as to be in a position 
to compete for the ever-increasing passenger traffic. Rosario will 
shortly be connected with the capital, Buenos Ayres, by five 
different lines of railways. There is little doubt that the present 
exceptionally flourishing condition of the country has been largely 
brought about by the railway companies’ large expenditure for 
expropriations of lands for new lines, extensions, works, and 








circumference of a circle, When not required to turn, means are 





inlet mouthpiece and the retort to carry the metallic articles for 





improvements, 
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SOME RECENT LOCOMOTIVE PERFORMANCES 
ON THE NORTHERN RAILWAY OF FRANCE. 
By J. T. BURTON-ALEXANDER., 

Tux locomotive work on the Northern Railway of 
France is always interesting, and this summer I had the 
occasion to enjoy some remarkable performances with the 
new 4-6-0 passenger engines illustrated and described in 
Ty ENGINEER of June 4th. I need hardly describe the 
gradients of the maiu lines. The articles of the late Mr. 
Rous-Marten have rendered them familiar to your 
readers. As with him, all my notes are the result of per- 
sonal observations, and the loading of the trains is official, 
and in every case exclusive of the engine and tender. I 
shall not try to make comparisons or draw conclusions, 
but with, I hope, equal impartiality record what I have 
observed. I can only take him as my model, and strive 
as best I can to continue on the same lines. 

The chief work that I had this summer in the way of 
locomotive novelty was with the 4-6-0 passenger engines. 
These engines were built for a specific purpose—heavy 
fast trains with frequent stops. They were not built for 
the fastest rapides, and they are exclusively in the 
roulement, or, a8 we should say, in the link of these 
slower trains. I may add that these engines so closely 
approach the classification of mixed traflic engines that, 
to prevent their being used for the fast, heavy coal trains 
now worked by the small 4-6-0 engines with a similar 
diameter of driving wheels, the Locomotive Depart- 
ment has purposely not fitted them with the vacuum 
brake—that in use for the goods trains. The axle loading 
weight was a great cause of difticulty, and is the real 
reason of the adoption of such small wheels as 69in. 
To reduce to a minimum the effects of back pressure, 
the steam ports and ways have been entirely re-designed, 
end draWings to be given later will show. ‘The tenders of 
these engines are of a novel design, and will also be 
illustrated. The advantages are considerable; the 
coal is always to hand for the fireman, who has never to 
climb over the tender to shovel it forward, while the 
footplate is rendered less dusty. This is a great point 
for the eyes of the men, especially with briquettes. 

Before turning to the actual performances I should like 
to explain that any slight deceleration, more apparent 
than real, is due to the new junction after St. Dennis for 
the four roads towards Chantilly, as all facing junctions 
must be crossed at a speed not exceeding the average 
running speed of the train. This is a considerable handi- 
cap to the ascent of the bank to Survilliers, as compared 
with former times. 

It was considered that the best tests of these 4-6-0 
engines would be on the very trdins they were not built 
for, so I shall choose two runs, one to Calais on the 9.50 
boat train, a very heavy, fast rapide, and the other at an 
over 60 miles an hour booked speed on a train that 
nominally has a moderate load, but on this occasion had 
it increased—the Nord express. 

On the 9.50 Calais boat express our load was eleven 
coaches, weighing 315 tons, which pulled very heavily 
owing to some foreign six-wheeled stock being in the 
train, and the weather was cold, misty, and a drizzling 
rain at times, with « side wind. This train is allowed 
113 min. to Abbeville, 109} miles, and 84 min. on to 
Calais for the 77 miles. We started sharp to time, and 
gained speed so rapidly that 24 miles from the start we 
were already doing 55 miles an hour, and St. Dennis, 
3} miles, was passed in 5 min. 45 sec., at the regulation 
speed of 58 miles an hour; on the long climb to Survilliers 
the speed varied between 55 and a minimum of 51} 
miles an hour, with the regulator wide open, and 
an admission of 55 to 58 and 68 per cent. in the 
high-pressure and low-pressure cylinders respectively. 
While climbing the bank steam was easily maintained, 
and the water level did not vary toany degree. Survilliers 

18} miles—was passed in 22 min. 25 sec., and our speed 
rose very rapidly to 70 miles an hour, when we shut off to 
pass Chantilly ; after this our speed again reached 70 miles 
an hour, when the Creil slack to 50 miles an hour for 
the junction to St. Quentin slowed us again. However, 
we passed this station, 313 miles, in 34 min. 18 sec., and 
on the easy gradients to Cleremont attained 63.7 miles 
an hour; up the hill to Gannes, 544 miles, which we 
passed in 58 min. 28sec., our speed never went below 
55.8 miles an hour, with an admission of 52 and 
65 per cent. respectively, the regulator being wide open. 
As we were slightly early, a very steady descent to 
Amiens followed, though at Ailly-Noye a special speed 
restriction of 50 miles an hour was in force for 1} miles ; 
at Longueau we observed a most cautious slack, and we 
passed Amiens, 81] miles, in 84 min. 13 sec., at exactly 
the regulation speed of 25 miles an hour. We gained 
speed rapidly once passed St. Rock, and maintained a 
steady rate of 63 to 66 miles an hour up to Abbeville, 
where we stopped in 112 min. 35sec., after having shut 
off steam some distance outside and running in exceed- 
ingly cautiously to the water crane. The start from 
Abbeville was very smart, though on a curve, and our 
speed had reached 14 miles from the start 40, 2} miles 
o1}, and at 6 miles, including a short rise of 1 in 200, 
58.7 miles an hour. Continuing on the level, at a speed of 
between 65.1 and 62 miles an hour, we passed Etaples, 
324 miles from Abbeville, in 82min. 15sec. The bank 
after Dannes-Camiers was smartly ascended at a 
minimum speed of 47.5 miles an hour, the admission 
being 55 and 68 per cent. respectively; a smart descent 
followed, but a signal “slow” before the Boulogne 
junction reduced our speed to 30 miles an hour, and 
we passed the Tintilleries station, 50 miles, in 
50 min. 10sec. Our speed in the tunnel up the 1 in 125 

never fell below 40 miles an hour, and as we were 
early, no special effort was made till the Caffiers bank 
was reached. We began this long bank at 57 miles an 
hour, instead of 70, as is usually the case, which had 
only decreased to 42.6 miles an hour at the top, the 
admission being 58 and 68 per cent. at the end, with, I 
need hardly say, the regulator full open, which is its 
normal position when climbing any bank. We dropped 


down the corresponding descent to Calais with steam 
shut off, never quite touching 60 miles an hour, and in 
spite of taking 6 min. from Fontinettes to Calais Pier— 
3 miles—we stopped in 82 min. 50sec., 1 min. early, 
with nothing deducted for the Boulogne slack. The 
object of the run was to see if these engines could keep 
the rapide booking, and this run shows how easily and 
with what a curiously even speed we made the run, and 
with what an entire absence of high downhill speeds. 

The other train I will give in detail is even harder, for 
here the booking is over 60 miles an hour—Paris-St. 
Quentin, 96 miles, in 95 min. As I have said, the normal 
load is 250 tons, but owing to heavy passenger traflic we 
had an extra coach, making eight coaches, or a load of 
287 tons. The weather again was unfavourable, heavy 
showers of rain and a strong side wind. 

Starting very smartly, we passed St. Dennis in 5 min. 
30 sec. at exactly 60 miles an hour, which had risen at the 
foot of the bank to 61.4; however, at kilometre post 12a 
distant signal at danger forced us to shut the regulator, 
and before we saw the home signal was clear our speed 
had fallen to 50 miles an hour. Starting away with the 
regul&tor wide open, and 58 and 68 per cent. admission 
respectively in the high-pressure and low-pressure cylin- 
ders, which gave a low-pressure receiver pressure of 
56 lb. per square inch, our speed rapidly increased, till 
at Louvres 1t had again touched 60, while the absolute 
minimum to the top of the bank was 57.7 miles an hour. 
Survilliers was passed in 20 min. 35 sec., at least 
30 sec. having been lost by the signal check, and 
we soon attained the legal maximum speed of 
74.4 miles an hour. We passed Chantilly, with the 
regulator shut, at 59.1 miles an hour, but before Creil 
our speed had again reached 74.4. This station was 
passed in 3lmin. 50sec. at 37.3 miles an hour, but 
recovering rapidly our speed, we maintained a speed of 
between 65 and 67.1 miles an hour up to Compiégne, 
524 miles, which we passed in 51min. 30sec. at 55 miles 
an hour, a speed required by the position of the station. 
In the first hour we covered exactly 61} miles, and were 
well on time; but before Noyon signals brought our speed 
down to 25 miles an hour, for a goods train that was 
being shunted there, and caused us at least two minutes’ 
delay; gaining speed rapid)y, we maintained a rate of 
68 to 70 miles an hour, and passed kilometre post 129 in 
78 min. 50sec. Owing to bridge renewals in Tergnier 
Station itself our speed was reduced to 12 miles an hour 
at the very beginning of the 9-mile bank of 1 in 333, and 
we only passed this station, 81? miles, in 80 min. 50 sec. ; 
so well, however, did we get away that our speed rose 
steadily up the bank till at the top we were doing 
62.1 miles an hour. We came into St. Quentin Station 
very steadily, where we stopped in 96 min. 30sec. gross, 
91 min. net, or a speed of 63.8 miles an hour. The sub- 
sequent ascent of 1 in 200 to Bussigny was climbed at a 
minimum of 57.7—curiously enough, the same speed as 
to Survilliers. These two runs show what these passenger 
engines can do, and I must say at no time did our steam 
pressure vary or the water level drop, even on this last run. 
On both occasions the engine was 3.524, and her driver 
and fireman, especially the latter, were noticeably efficient. 
On other occasions the work has been noteworthy with 
various engines of this class, and I will give shortly some 
of the most striking. With aload of 184 tons we attacked 
the Cattiers bank, from the Calais side, at a speed of 
53.4 miles an hour, which rose steadily to 56.2 at the 
top, while after Hesdigneul, with the same train, our speed 
rose on the bank of 1 in 140, and 1 in 133 to exactly 60 
miles an hour at the top. 

With another engine and a load of nine coaches weigh- 
ing 295 tons and steam-heated, we passed Gannes from 
Amiens in 30 min. 10 sec., the final 4.7 miles being 
covered in 4 min. 35sec. With the slightly lighter load 
of 283 tons, composed, however, of ten coaches, in spite 
of a slow in the middle of the climb up to Gannes, our 
speed at the top was 60.1 miles an hour. With the same 
train, though we were stopped after Chantilly on the 
1 in 200, our speed at the end of the gradient, 
6 kiloms. from the start, was 47.7 miles an hour. IL 
merely record such facts as I have observed. 

I think that the following run with a load of twelve 
coaches, weighing 293 tons, and one of the second class 
of compounds built in 1895, is worthy of attention. This 
engine, 2.151, weighs only 49 tons, and has atotal heating 
surface of 1620 square feet, with a grate area of 21.39 
square feet. The weather was nasty, mist and rain, 
while the booking of the train from Paris to Longueau in 
90 min. for the 78.3 miles, represents a speed of 52.2 
miles an hour. The start was sluggish, St. Dennis being 
passed in 7 min. 40sec.; hence, however, the work was 
very different ; up the long bank to Survilliers our speed, 
which was 52 miles an hour at the foot, varied between 
that and 50, the absolute minimum being 48 miles an 
hour, and Survilliers was passed in 25 min. 25 sec., Creil 
in 37 min. 10 sec., and Gannes in 63 min. 55 sec., our 
speed up the bank being maintained at a minimum of 
50.9 miles an hour. The descent was run easily, and 
we stopped in Longueau in 87 min. 30 sec., exactly to 
time, having made up a late start, which represents a 
speed of 54.3 miles an hour. Considering the weight of 
the engine, weight of the train, and the gradients, the 
performance is noteworthy. 

I had also some interesting work with the big 44-2 
express engines. After having done the 9.50 with the 
new 4-6-0, I wished to do it with a 4-4-2, with the same 
end in view—to run to time. We had No. 2.669, an engine 
that had done 250,000 miles before heavy boiler repairs, 
and the load was 11 coaches, weighing 323 tons. We 
passed St. Dennis in 6 min. 5 sec., Survilliers in 
22 min. 10 sec., at a minimum speed of 52 miles an hour; 
Creil in 83 min. 15 sec., Gannes in 58 min. 385 sec., the 
minimum speed being 55.5 miles an hour; Amiens in 
83 min., and stopped at Abbeville in 112 min. This is 
curiously similar to the work of 3.524, especially as up all 
the hills the engine was worked with the same admission 
as with the 4-6-0. Starting again, we passed Etaples in 








82 min. 25 sec., and Boulogne Tintilleries in 49 min. 10 sec., 





without any check, our speed up the bank beyond Dannes- 
Camiers being 48 miles per hour. A re-laying slow 
hindered the climb of the Caffiers bank, and we only 
commenced this climb at 58 miles an hour, finishing it at 


a minimum of 41. After descending without steam we 
stopped on Calais Pier 14 min. early, in 82 min. 20 sec. 

With another of this class, and the light load of 248 tons, 
we started so smartly from Boulogne Central that our 
speed to the top of the bank beyond Neufchiatel never fell 
below 49 miles an hour, and we passed Etaples, 16.8 
miles, in 18 min. 35 sec. after easing down. 

On the same occasion we experienced a long re-laying 
slow at La Faloise, but so smartly did we get away that 
we went over the top of the bank beyond Gannes at 63.7 
miles an hour. Further examples would be merely repe- 
tition of such and similar work; but on a surprise visit, 
with 2.670 and a load of 285 tons, we climbed the Survilliers 
bank at a minimum of 59.1 miles an hour, while the 
minimum speed to Gannes was 61.2. This run was not 
done recently, and no one knew I was going. 

I had also the opportunity of a run with a load of forty- 
six wagons, weighing 900 tons, with one of the tank goods 
engines 0-6-2-2-6-0. These engines are entirely dif- 
ferent from the Malet engines, and are provided with a 
central single girder,on which is fixed boiler, draught gear, 
and water tanks. This arrangement enables high speeds 
without oscillation, and renders the bogies perfectly free 
to follow the curvature of the line without any pull on 
them. On the long gradients of 1 in 100 from Valen- 
ciennes our speed varied between 11.8 and 12.6 miles 
an hour, while on a gradient of 1 in 83 our speed was 
9.3; this increased to 10.7 within half a mile on admit- 
ting live steam to the low-pressure cylinders, the low- 
pressure receiver pressure being 98 lb. per square inch, 
and the engine maintained her steam pressure and water 
level. On the official trials of these engines the trial 
engine ran from Paris on a passenger train, attaining a 
speed of 56 miles an hour, and returned with a coal 
train of 1000 tons over gradients of 1 in 100 and worse. 
These engines are so satisfactory that the Grande 
Ceinture Company is having some built for its heavy 
goods traffic. 

Speaking generally, the express passenger engines are 
worked, as far as possible, with the regulator wide open and 
an admission of 42 and 65 per cent. in the high-pressure 
and low-pressure cylinder as a minimum, increased to 58 
and 60 and 68 and 70 per cent. on the banks ; point to 
point time is kept exceedingly well, and in case of late- 
ness the time is made up as far as possible without 
exceeding the maximum speed of 74.4 miles an hour. 
The coal consumption, from figures I saw put up outside 
The Paris round-house for the men’s iniormation, would 
average between 30.6 lb. per mile and 36.28 for the 
engines in the heaviest passenger service. ‘I'he smoke- 
box vacua are fairly high, but the temperatures are not 
abnormal, and there is practically no spark-throwing. 

The Nord have now engines in every way suited for 
the heavy, fast, stopping trains. I do not think the 
express engines have been overlooked, and when the pre- 
sent 44-2 engines are mastered there will, no doubt, be 
ready engines which will be as successful as their fore- 
bears. 

I must thank M. du Bousquet and his coadjutors, 
including MM. Rodrigues and Koecklin for their kindness 
in affording facilities and giving blue-prints and informa- 
tion. I was accompanied by Mr. Rudloff, chef mécani- 
cien principale. in all my runs with the 4-6-0 engines. I 
take this opportunity of thanking him also. 








SWING BRIDGE ACROSS THE WEAVER 
NAVIGATION. 


A NEw swing bridge has recently been erected across 
the Weaver Navigation at Winnington, near Northwich, 
by the engineer to this waterway, Mr. J. A. Saner, 
M. Inst.C.E. The structure is chiefly noteworthy on 
account of the novel arrangement of the ball-bearing 
pivot on which it is caused to swing. It should be 
mentioned that at this place there are two portions of the 
river Weaver, namely, the flood watercourse and the 
navigable channel, the latter being an artificial cutting 
made as an improvement early in the last century. The 
flood watercourse is spanned by a permanent stone arch 
of considerable age which replaced a still more ancient 
structure, and in the neighbourhood of this bridge a 
skirmish known as the Battle of Winnington Bridge is 
reported to have been fought between the Royalists and 
Parliamentarians in 1659. 

The old swing bridge recently replaced by the 
new structure was of later construction, and was built 
to carry the road traflic across the navigable cutting, 
some 200 yards away fromthestone arch. It was worked 
by hand, and originally gave only about 25ft. of clear 
waterway, but about thirty years ago was lengthened to 
give a 40ft. clear waterway. It was sufficiently strong to 
allow a rolling load of 8 tons to pass over it, but by giving 
notice, in order to allow time for packings and supports 
to be put in the river, heavier loads could be carried. 
Owing to the increase in heavy motor traffic of all kinds, 
these temporary supports had to be resorted to with in- 
creasing frequency, and as a certain amount of straining 
of the bridge resulted, the structure deteriorated rapidly, 
until it became necessary to forbid loads of more than 
4 tons to passover. Considerableinconvenience was thus 
caused to the owners of heavy vehicles using the bridge, 
and owing to the fact that the Weaver Trustees were not 
liable to provide a bridge which was more than equal to 
the requirements of ordinary traflic, the county and rural 
councils were asked to contribute towards the expense of 
building an entirely new structure. This, after some 
negotiations, they agreed to do. 

The old bridge had a roadway about 12ft. 6in. in width 
only, and a waterway of 40ft. The roadway was of 








planking, supported on iron girders, and had been much 
damaged by passing craft, in addition to being distorted 
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SWING BRIDGE AT WINNINGTON 











Fig. 1—BRIDGE OPENING 


by heavy loads. 
last year to commence the construction of the new 
bridge, and although there was considerable delay with 
the foundations, not only on account of the structural 
difficulties, but also because of frost and bad weather, the 
work was so far complete as to enable the bridge to be 
used on July 18th last. 

The new bridge, illustrated in Figs. 1 to 8 on this and the 
opposite page, has a clear waterway of 55ft., and a clear 
roadway of 13ft. 6in., and is of sufficient strength to 
carry a rolling load of 20 tons on four wheels. The 
girders are 108ft. long, and consist of steel H and U 
sections, forming an N type of girder, with a horizontal 
upper boom and a joke curved lower boom. The 
flooring consists of creosoted wood blocks laid on asphalt, 
which in turn rests on trough flooring supplied by Dorman, 
Long and Co., Limited. In order to facilitate the 
balancing of the two halves of the bridge, the nose or long 
end has arched plates riveted between the troughs, as 
shown in Fig. 8, for lightness, while the tail or short end 
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It was therefore decided in September | 








metal, and the circular retaining wall of the bridge pit, 
as well as the new portions of the nose-end abutments, are 
cf Staffordshire blue brick. 

The bridge is swung by means of a 30 horse-power 
electric motor, actuating a vertical drum through a worm 
and worm wheel, as shown in Fig. 7, the wire rope con- 
nections being fastened to a circular girder fixed to the 
bottom of the main girders, which also carries an inverted 
rail over the fixed steadying rollers. The current for 
operating the motor is obtained from the mains of the 
Northwich Electric Supply Company. For one complete 
operation of opening and closing through 95 deg. the 
power absorbed amounts to no more than 0.14 B.T.U., 
and the time occupied is about 45 sec. The safety gates, 
Fig. 5, at each end of the bridge are opened and closed by 
hand, each pair being coupled together by means of an 
underground shaft, so that by taking hold of one gate the 
man closes the pair. There is only one pair of wedges, 
and these are placed at the tail end. As will be observed 
from Fig. 3, they are operated by means of an electric 
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Fig. 3—DETAILS OF THE WEDGE MECHANISM 


has the troughs filled with concrete, and towards the ex- 
treme end with specially made cast iron blocks. There is 
a stiff stringer plate running throughout, taking the weight of 
the floor and load between the main verticals. The whole 
weight of about 150 tons is carried on two transverse 
rolled joists of the largest obtainable section, viz., 
2ft. 54in. by 12in., and weighing 177 lb. per lineal foot. 
Midway between these girders is a cast steel saddle, 
clearly shown in Fig. 6, which in turn rests on a Hoffman 
ball-bearing placed on the top of a cast iron pillar. 
Interest attaches to the ball-bearing pivot on account of its 
proportions. There are 40 balls, each 2}in. in diameter, 
in two rings which run in independent ball races of 
circular section resting on a A shaped ring, which is 
intended to ensure an equal bearing throughout. The 
whole of the above rests on a cup-and-ball casting to 
allow for oscillation. The latter is limited in extent by 
means of six steadying rollers on the concrete, which 
only come into operation when the movement exceeds a 


certain amount. The cast iron pillar referred to above | out in the Weaver Navigation repair yard by the engineer’s | 


rests on a cube of concrete carried down in a timbered 
sump 17ft. below ordinary water-level. The floor of the 
turning pit is also of concrete stiffened with expanded 


motor supplied by Mather and Platt, Limited. This motor, 
| which is of 5 horse-power, acts through a right and left- 
| hand screw, which opens and closes two pairs of arms 
|arranged like toggles. When these are opened the 
| wedges are withdrawn, and when closed the wedges are 
| pushed home. This arrangement has the advantage 
| that as the toggles approach each other the ratio of the 
| leverage is increased aud the greatest force is exerted 
exactly when required, either when opening or closing. 
| The chief difficulties in connection with the design of the 
| bridge were to obtain a reasonably good foundation and 
| to cause as little diversion of the road as possible while 
| improving the approaches, especially on the Barnton side. 
| The work was carried out without necessitating the em- 
| ployment of a temporary bridge, the old stone abutment 
| being made use of. The cost complete has not exceeded 
| £4000. The drawings were made in the office of the 
| Weaver engineer, Mr. Saner, and the whole of the work, 
except the electric motor and ball bearings, was carried 


staff. 











Fig. 2—SRIOGE CLOSED 


IRON AND STEEL INSTITUTE. 
No. IL.* 


Str Hueu BE tt, the president, occupied the chair at 
the second day’s meeting of the Iron and Steel Institute, 
held in the hall of the Institution of Civil Engineers on 
September 29th. The first business before the conference 
was the presentation of the Carnegie gold medal, which 
had been awarded to M. A. M. Portevin. The President, 
in making the presentation, said that M. Portevin had 
been educated at the Central School of Arts and Manu- 
factures at Paris, and had made a special study of the 
properties and characteristics of alloy steels. In the 
Carnegie Research Memoir submitted by him to the 
Institute, he gave results of further investigation of the 
properties of numerous special alloys, with the object of 
ascertaining the influence of the various elements added 
to steel. 

M. Portevin, speaking in French, gracefully acknow- 
ledged the distinction which had been conferred upon him. 
adding that his work had been carried out in association 
with M. Le Chatelier and Professor Guillet. 


The papers first taken for discussion were those by Mr. 
Greville Jones on “Uniform Moisture in Blast,” and 
“The Fuel Economy of Dry Blast, as Indicated by 
Calculations from Empirical Data,” by Mr. R. 8. Moore. 
The first we give below in abstract, and the second in full. 


UniroRM MorsturRE IN Bwast. 


These experiments, which were intended to show the effect of 
uniform moisture in blast, were carried out at Clarence [ronworks 
during this year, were the outcome of several interviews which the 
auchor had with Mr. R. S. Moore on the question of the uni- 
formity of blast as supplied to blast furnaces, as it was considered, 
after careful study of the various discussions by several eminent 
persons on Mr. Guyley’s paper on ‘‘ Dry Air,” that there was still 
some element of doubt as to whether the principal saving in fuel 
was due to the uniformity of blast or to its dryness. As soon as 
the matter was placed by the author before Sir Hugh Bell, he 
readily consented for the experiment to be carried out on the 
lines proposed by Mr. Moore, the latter having asa matter of fact, 
provisionally protected the idea of extracting the peaks or high 
percentage of moisture from the air during the summer months, 
and keeping the moisture constant by the addition of steam, if 
found necessary, during the winter months. 

After due consideration, it was decided that it would be advis 
able to carry out the experiment at No. 9 furnace on the ‘‘ New 
Side,” for the following reasons:—(1) No. 10 furnace (working 
alongside No, 9 furnace) was of the same dimensions, and (2) both 
furnaces were worked by separate blowing engines, and supplied 
with the same quantity of air ; (3) each furnace had four stoves 
of the same size ; (4) both furnaces received their common supply 
of ironstone, limestone, and coke from the same source ; (5) they 
were both new furnaces, built in 1908, and blown as follows :— 
No. 9, September 17th; No. 10, June 9th ; (6) each furnace was 
burdened tor foundry iron, and carried the same total load. The 
silicon in the iron was required to be between 2.50 per cent. and 
3 per cent. 

The experiment was continued for four weeks, the first week 
being occupied in increasing the moisture up to the desired 
quantity. As careful observations had been made with wet and 
ary bulbs outside the engine-house prior to the commencement of 
the experiment, it was agreed that it would be better not to 
exceed four grains of moisture in the aggregate. 

The procedure was to connect up to the cold blast main and 
steam pipe from the main boiler plant, and fit it with a calibrated 
steam valve, so arranged that, for a minute movement of the 
valve, a certain quantity of steam would be admitted, represent- 
ing so many grains, A pipe was also connected from the cold 
blast main into a wooden case, where a wet and dry bulb was 
hung, with, in addition, an ordinary hair hygrometer, the instru- 
ment having previously been catibrated. There was also a 
connection trom the hot blast main to a wet and dry bulb, which 
gave an additional check. As a further check upon these 
instruments, the head chemist of the works (Mr. Weldon Hanson) 
very carefully took samples of both hot and cold blasts gravi- 
metrically for five hours each day. The gases were also taken 
daily over the same period. 

Diagrams, which we do not reproduce, are given showing the 
results obtained, which are indicated by the following curves :- 
No. 1. First line gives the records taken by the hair hygrometer 

hot blast; No. 2 shows to what extent the steam valve was 
open; No. 3 gives records of air outside engine-house; Nos. 4 
and 5 show the silicon and sulphur respectively. Readings were 
taken every fifteen minutes from February 11th at 2.30 p.m, to 
2.30 p.m. on February 12th, and subsequent readings every thirty 
minutes until the experiment was completed. 

The following are the author’s observations on the experi- 


| ment:—As to the working of No. 9 furnace, no appreciable 
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difference was found. The average analyses of the pig iron 


were :— 
Before experiment, 
Per cent. 
Silicon - Bae 
Sulphur <a ae? Bes tas 0.037 
During experiment. 
Silicon ae ee ee ee eee 
Sulphur 0.036 


showing a reduction of 0.21 per cent. in the silicon, and 0.001 per 
cent. in the sulphur, the latter of which is of no account, and may 
be due to the slight excess of lime shown in the average slag 
analysis, 

Comparing similar tigures for No. 10 furnace, we have— 


Before experiment. 

Per cent. 
ee ae eee ae ae ee ee 
DT: -eeae meas as, Sa! 20 50s ae we 

During experiment. 
a ee ae ee ees 
sulphur ae. aa ee 


Taking the records for Nos. 9 and 10 furnaces, the author finds 
that during the experiment No. 9 had eleven slips and No. 10 
seven slips. 

During the period that No. 9 furnace had uniform blast, no 
alteration was made in the burdens or temperatures of the blast at 
Nos. 9 and 10, and the speeds of the engines were kept the same 
on both furnaces. 

Coke consumption.—The quantity used per ton of pig iron made 
at No. 9 furnace (no deduction for breeze) was— 

Cwt. 


: weeks previous to experiment .. 21.98 


» during = 72.(8 
4 ,, after sp eee 
At No. 16 furnace the results were as follows :— 
Cwrt. 
4 weeks previous to experiment .. 22.16 
» during “ - 22.20 
4 ,, after 21.£0 


Furi Economy or Dry Biast, as INDICATED FROM CAL- 
CULATIONS OF EmprricaL Data. 


The author was associated with Mr. Greville Jones in making a 
test to determine the effect of uniform moisture. The results of 
the test points strongly to the fact that the great heat saving of 
the Gayley dry blast must be due to its dryness. The theoretical 
explanations on this basis have not been supported by any actual 
experimental proof, and they have apparently been as much 
rejected as accepted. The principal experimental proof which is 
lacking is data on the saving of fuel to be secured by adding heat 
to the bosh. In studying the conclusions suggested by the test, 
it occurred to the author that this hiatus is supplied by the results 
of experience with the Neilson hot blast. 

Fig. 1 is a curve representing the relation between temperature 
of hot blast and coke saved based on cold-blast requirements, the 
data for the points from which this curve is plotted being taken 
from Sir Lowthian Bell’s book on ‘‘ The Principles of the Manu- 
facture of Iron and Steel.” A curve which represents the varia- 
tions of coke consumption with heat added to the blast also 
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Fig. i—Relation between Temperature and Saving of Fuel 


represents the combined effect of all physical and chemical changes 
taking place in the blast furnace, whe.her the heat changes have 
to do with carbon-monoxide reduction, the carbon reduction, or 
the heat absorbed by the iron, the slag, or by heating stock. It 
is therefore a curve of practice rather than of theory, in so far as 
it is accurately plotted. It is evident from the slope of the 
initial portion of the curve that a saving of 1 ewt. of coke is 
obtained for approximately each 100 deg. Fah. increase of blast 
temperature. ‘Ihe heat added in the blasc per 100 deg. per ton 
of iron is 276,000 British thermal units. 154,000 British thermal 
units are required per ton of iron to disintegrate 1 grain of 
moisture per cubic foot in the blast. This heat is therefore 
equivalent to 154,000 + 276,000 = 0.56 ewt. on the initial portion 
of the curve. 

But the saving in the upper portion of the curve is less than 
4 cwt. per 100 deg. Fah., and the question now arises, what por- 
uuon ot the curve applies to the heat necessary to disintegrate 
moisture! I.v1is a well-known fact that tor the economical reduc- 
tion of iron oxide in the blast furnace, as large a proportion as 
possible must be reduced by carbon monoxide. Now, as this 
reduction occurs most readily at about 1100 deg., and decreases 
rapidiy at higher temperatures, and as the temperature of the 
stock entering the furnace scon approaches this point, at follows 
that a limit to the amount of heat which should escape in the 
gases rising from the bosh is soon reached. It was pointed out by 
Sir Lowthian Bell years ago that the economy of the Neilson hot 
blast was due to the fact that adding heat to the blast enabled it 
to supply much of the heat necessary in the bosh to melt the iron 
and slag. The heat which was thus absorbed did not have to pass 
through the upper carbon-monoxide reducing zone, thereby heat- 
ing it and retarding the reduction. 

Now, the heat which the iron and slag require is only about 
18 per cent. of the total; it appears selt-evident, therefore, that 
the fewer heat units which are added to the blast the easier it is 
for the iron and slag to absorb them before they pass out of the 
bosh; but as the 18 per cent. is approached more and more 
escape to the reduction zore. ‘Therefore, removing the moisture 
before it enters the furnace is equivalent to utilising all the heat 
necessary to disintegrate it in melting the iron and tusing the slag. 
‘The economy to be expected from low moisture alone is therefore 
that represented by tne initial portions of the curve, or 1 ewt, of 
coke for 100 deg. Fah. temperature of blast, or, as pointed out 
before, 0.56 cwt. per grain of moisture per cubic foot. 

lf 5 grains be taken as the average amount of moisture which 
can be eliminated, this would be equivalent to 5 x 0.56 = 2.8cwt.; 
2.8 + 20 = 14 per cent. of 20 cwt. per ton of iron. About 2 
grai.s of moisture were added to secure uniformity, and no gain 
or loss was found except a very slight lowering of the silica, indi- 
cating that the harmfu! effect of the two grains added was almost 
neutralised. If it be assumed that the heat gain due to uni- 
formity is equivalent to one-half of this, or to the effect of 1 grain, 
the foregoing considerations would account for a saving of about 
17 per cent. of fuel for dry blast. It may be said that a saving of 
2.8 cwt. on 28 ewt, coke consumption on cold blast is not neces- 
sarily equivalent to a saving of 2.8 cwt. on 20 cwt. hot-blast 
consumption. 

There must, of course, be some difference, but it 1s probably 


ore is contained in the furnace under hot-blast conditions. There- 
fore, while there is less carbon monoxide generated, it acts on 50 
per cent. more ore, and under better conditions of efficiency, 
namely, lower temperature. The rate of increase of ore volume 
to coke volume is also approximately twice as great per cwt. 
of coke decrease at 20 cwt. hot-blast consumption as at 28 owt. 
cold-blast consumption. The coke-saving in the two cases should 
therefore be very closely similar. 

The author regrets that, in the limited time at his disposal, he 
has been unable to get reliable and full data for more points for 
the curve. The data are difficult to find, because all the figures 
for the curve must be for one furnace, operating in each case 
under the same conditions of ore. fuel, and fluxes. As it is, he 
trusts there is sufficient to allow of the present contribution find- 
ing acceptance as another interesting chapter of the story of the 
development of the Gayley dry-air blast. 


Mr. J. E. Stead, in opening the discussion, to which he 
intimated he would also contribute by correspondence with 
regard to the calculations, said he would like to ask Mr. 
Jones what was the actual amount of steam which 
went into the blast furnace over the whole period. 
The actua] increase in coke was slight, as would be 
expected from increase of moisture, so little indeed that 
it might almost be disregarded. 

Mr. Cosmo Johns welcomed the contribution of solid 
facts which had been given to the Institute. Since the 
astonishing pronouncement of Mr. Gayley, every metal- 
lurgical engineer had been seeking to discover the correct 
theory of the economy of the Gayley proposition. The 
theoretical investigator had so far failed; the fundamental 
factors which determined the fuel economy of the blast 
furnace were too complex to be explained by mere 
« priori reasoning, Mr. Moore had started out with the 
theory that a medium amount of moisture kept at a fixed 
percentage might of itself be a source of economy. That 
seemed to have been disproved. It was clear that 
moisture, if present at all, must result in loss of fuel, and 
the problem which then came up for solution was 
whether absolute dryness of blast was essential. That 
could be decided only by experiment; first, running the 
furnace on a maximum amount of moisture, and then 
gradually reducing the moisture until absolute dryness 
was attained. The question was whether the curve of 
fuel consumption obtained under these conditions would 
be a smooth one and follow the curve of humidity, or 
would there be a critical point at which there was a 
marked change in the conditions. Such an experiment, 
aluhough expensive to make, would afford valuable 
information. He feared that the conditions which arose 
in practice were too complex for such an experiment to 
te carried out in the laboratory. 

Mr. E. P. Martin, referring to the experience gained at 
Carditi, said there had been a great saving in coke by the 
use of the Gayley system. There was at one time an 
idea that the system was being favoured by being put 
upon the best furnace, and an opportunity arose for 
deciding that point by testing the system on what was 
considered the worst furnace, but the saving which 
resulted was the same in both cases. 

Mr. E. H. Saniter said that the question had been one 
of exceeding interest since Mr. Gayley read his epoch- 
making paper in New York on the subject of the dry 
blast. Mr. Jones had added to the knowledge which had 
been gained as to the reasons for the economy of the 
Gayley system. It seemed to him that when more steam 
was put into the blast it was possible to calculate from 
the extra steam passed through the furnace how much 
coke had been used to desiccate thatsteam. In that way 
the absolute value of uniformity might be arrived at, and 
one disputed point settled. It seemed to him that the 
value of uniformity could be investigated quite indepen- 
dently of the value of less moisture. 

Mr. J. H. Harrison hoped that more experiments 
would be carried out at the Clarence works, as the subject 
was capable of having a great deal more light thrown 
upon it. The experiments recorded in the paper gave the 
results of adding moisture to the blast. The 4 grains, 
which was the figure of moisture decided upon for the 
test, was a rather high percentage of moisture for a time 
of year when the temperature of the atmosphere was 
fairly high. Would it not be possible to reduce the 
moisture down to 2 to 24 grains per cubic foot, and keep 
it constant at thatfigure. He believed that could be done 
simply by using the cold water coming into the works and 
passing the blast through before it went to the blowing 
engines. The experiment he suggested would be another 
step towards the elucidation of the problem why there 
was a saving of 17 per cent. of fuel with dry blast. At 
4 grains there was no saving; at 1} grains there was a 
saving of 17 per cent. It occurred to him that it might 
be a useful experiment to try the result of keeping the 
moisture at two grains rather than go to the considerable 
expense of further reducing the moisture. 

Mr. A. Reese said that it was the experience of every man 
who had operated the blast furnace that to increase the 
moisture in the blast, whether by means of blowing in 
steam or by unintentional means, interfered with the 
economical operation of the furnace, the fuel consumption 
being increased. An increase of the moisture in the blast 
would naturally give poorer results than working with 
ordinary atmospheric moisture, but these experiments were 
a case where the results were as good after increasing the 
percentage of moisture as before. That would seem to 
point to some clear benefit arising from uniformity of 
moisture. There were one or two curious facts in connec- 
tion with the operation of the Gayley process at Cardift 
and South Chicago. At Cardiff an average of 2} grains 
of moisture were removed from the blast, reducing the 
moisture to 1 grain per cubic foot; whereas at South 
Chicago something like 6 grains were taken out, reducing 
the percentage of moisture to about 1.75 per cubic 
foot. In spite of this difference in practice, practically 
similar results in the way of fuel economy were obtained, 
and the only possible explanation of similar results from 
varying conditions of moisture seemed to be those arising 
from uniformity of moisture. 

Mr. W. J. Foster asked Mr. Jones how he arrived at 


88,795. That calculation was, no doubt, based on Sir 
Lowthian Bell's principle of calculating the efficiency of 
the blast furnace. He would like to refer to two papers 
he had himself presented to the Institute in 1902 ang 
1904, and to a paper read before the Staffordshire Iron 
and Steel Institute, in which he gave a diagram showing, 
theoretically and practically, what could be expected by 
eliminating the moisture from the blast, and also how to 
account for the saving due to hot blast. 

Mr. L. Sterne said he had just received a cablegraim from 
Mr. Gayley which he would ask the Secretary to read to 
the meeting. 

The Secretary then read the cablegram, which was to 
the following effect :—Mr. Greville Jones’ experiments 
showed that he put more moisture into his blast with 
steam than was normally in the air at the time, 
Therefore it was to be expected that the coke con. 
sumption on the furnace should be higher than it 
previously was on normal air. The month selected 
for the experiments was February, and the charts 
for the month showed that normal air moisture 
was very uniform. It could not be said, therefore, that 
in the experiment the uniformity of moisture was increased 
to any marked extent, and had the summer months been 
chosen for the experiments, when the atmospheric 
moisture was higher and more irregular, more valuable 
data might have been obtained. The experiments indi- 
cated that uniformly high moisture was no better than irre- 
gular moisture. Slightly lower uniform low moisture, and 
providing supply to engines of air uniform in temperature 
gave the best economic results, through the concentra- 
tion of heatin the hearth, and uniform descent of uniforin 
material into the hearth. The paper by Mr. Moore 
showed that extraction of moisture had an equivalent heat 
value in the furnace. The paper showed a saving of 
practically 14 per cent. in coke consumption on elimina. 
tion of 5 grains of moisture. This was based on temperature 
equivalents with use of hot blast up to 900 deg. I’. 
It was further shown that on the principle of the saving 
in coke consumption being lessened as temperature of hot 
blast increased, so also the saving in coke consumption 
would be lessened in a certain proportion by the use of 
dry blast, due to the better operation of the furnace. 
This latter was again due to greater heat concentration in 
bottom of the furnace, and from more perfect general 
operations. 

Mr. L. Sterne said that the tables exhibited on the wall 
gave results from actual practice. These tables are re- 
produced below. These figures and the figures in the paper 


TABLE 1.—Cayley’s Iny Air Blast Plant, Erected 1907, at 
Dowlais Carditi Works. 


Weekly Coke per 


— 
Period. production. ton of iron. 








Tons. Ib. 


Average of first 50 weeks of blast (natural 2001 2278 
air) 

With dry blast, and operated for increase 2286 1857 
of output (average of four weeks) 

Advantage of dry air for increased output Per cent, 
Increase of output ... ... ... ... .. _- 26-4 
Decrease of coke ... ... ... .. — 13-4 

Advantage of dry airin relation to coke 

consumption— 
Increase of output ... ... 0 ... ws. _— 14-1 
re _ 18-4 
TaBLe I1.—Dry Air Blast (Gayleu’s Patent Process), Saving by 


Use of Dry Aur, being Statistics Compiled by a Committee of th: 
United States Steel Corporation. 


3 s. d. 

Saving in limestone through less coke used... 0:05 = 0 24 
Saving in flue dust in iron used for steel making 0-04 0 2 

Through increased regularity of metal .. 0-05 = 0 2} 
Duration of lining increased by 30 percent. ... 0-06 = 0 3 
Counting 10 per cent, increased production 0-10 = 0 5 
OU 8 aze) oes as toes 3k) ee, a eS AS 


illustrated the great advantages to be derived commercially 
from the use of dry air blast. Every ironmaster could 
readily calculate for himself the relative costs and profits 
according to the capacity of the ore treated and cost of 
coke in the district. If by the adoption of the Gayley 
dry air blast the output of a furnace could be increased 
by only 15 per cent., a conservative figure, there was not 
only the profit of the greater output with its many 
collateral advantages, but the decreased cost of the entire 
output had also to be taken into account. It was easy to 
show that independently of the building, the entire outlay 
for the dry air blast plant could be recouped within from 
eighteen to twenty-four months. In the United States 
the system had already been adopted for furnaces 
requiring above 1,000,000 cubic feet of air per minute, a 
result mainly due to the investigation made by the Com- 
mittee of the United States Steel Corporation. Mr.Gayley 
had devoted many years of hard work and considerable 
capital to the perfection of his system, and to him alone 
belonged the credit of an invention which in its practical 
application had made the greatest single advance in the 
iron industry since the introduction of the hot blast. 

In reply to a question Mr. Reese stated that the United 
States Steel Corporation now had three furnaces in opera- 
tion on the Gayley system at South Chicago, and were 
building a dry air blast plant for three more furnaces. 
He was informed that arrangements had been made for 
twenty furnaces to be run on dry blast at the various 
works of the Corporation. 

Mr. Greville Jones, replying on the discussion, said 
they would endeavour to carry out the suggestion made 
by Mr. Harrison of a lower uniform moisture, although 
the experiment was somewhat difficult. With regard to 
what had been said as to the method of calculating the 
calories, he would be interested to learn if Mr. Foster had 
anything new in that connection, or if his figures, calcu- 
lated on Sir Lowthian Bell’s method, required revision. 
With reference to the reduction of labour mentioned by 
Mr. Sterne, that would not apply in the Cleveland dis- 








very tlight, because while under cold-blast consumption 40 per 
Geul. Mere coke is burned than under hot blast, dv per cent. more 


the calories required to reduce sufficient oxide of iron to 
make one ton of pig. He gave the total calories as 





trict, where the rate was per ton of iron made. Some- 
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ad been said as to the growing application of the 
dry air blast, and he would point out that it was having a 
wider application in Canada than in the United States. 

Sir Hugh Bell, in moving a vote of thanks to the 
authors of the two papers, said that the discussion 

inted to the fact that the definite explanation of the 
economies of the dry air blast was still postponed. It 
was neither an easy nor a cheap matter to experiment 
with a blast furnace, but he could not help feeling that 
the observations which fell from Mr. Reese pointed to the 
desirability of further experiments, and Messrs. Bell 
Brothers would be glad to put the furnace at the disposal 
of Mr. Jones and Mr. Moore. The results obtained in 
South Wales and elsewhere indicated that in many cases 
the Gayley system had enabled economies to be effected, 
and ironmasters would continue the research with the 
view to obtaining the final solution of the problems 
involved. 
the vote of thanks to the authors was carried by 
acclamation. 

The next papers taken were those by Mr. F. J. R. 
Carulla on “Artificial Magnetic Oxide of Iron,” and by 
Dr. J. Newton Friend on “ The Corrosion of Iron,” both 
of which we give below, the first in abstract the second 


in full. 


thing h 


ARTIFICIAL MAGNETIC OxiDE OF IRON. 


4One more process, it would seem, must be added to the number 
of those that have had their inception in England, but which have 
been developed abroad. The Wiilffing process, introduced from 
Germany, for the manufacture of a blue-black oxide of iron colour 
from ferrous liquors of which an account was given to this 
Institute at the recent Vienna meeting,* finds its parallel ina 
discovery of Dr. William Gregory which appears to have been lost 
sight of. It, however, in no way detracts from the merit of Dr. 
Wiilffing nor from the value of the existing patents. 

Gregory observed,+ that when a solution of protosulphate of 
iron is divided into two equal parts, one of which is peroxidised, 
then mixed with the other, and precipitated by ammonia at a 
boiling heat, a black oxide is obtained, which does not attract 
oxygen in drying, and is highly magnetic. Its composition, he 
continues, must A 2FeO + Fe,0,; as the two solutions contain 
equal quantities of iron ; and suggests that it may occur native as 
a variety of magnetic iron ore. 

The above observation of Gregory’s is not usually to be found in 
the small handbooks of chemistry excepting his own, wherein he 
has the following paragraph worthy of quotation in full :— 

“ Magnetic oxide of ivon.—This oxide is the native magnet or 
loadstone, which is a heavy black mineral strongly attracting iron 
filings or steel. It is believed to be composed of protoxide and 
peroxide, and the native magnet is generally supposed to be 
Fe,0, = FeO + Fe,O;. There is reason, however, to believe 
that another kind of magnetic oxide exists, which is Fe,O;, = 2FeO 
+Fe,0,. At all events, both of these compounds may be formed 
artificially, and both are magnetic, as well as permanent, not 
absorbing oxygen or passing into peroxide. To prepare the 
former, take two parts of green vitriol : dissolve it in water, and 
convert it into persulphate by boiling with nitric acid ; then mix 
the solution with the solution of one part of the unaltered green 
vitriol, and precipitate the hot liquid by ammonia. A green 
precipitate falls, which is to be washed and dried. The second 
magnetic oxide is prepared in the same way, only converting into 
persulphate one part of green vitriol instead of two parts. The 
precipitate is black if made in the liquid while hot. It is evident 
that in the latter case the quantity of iron, in the forms of 
protoxide and of peroxide, will be equal ; in the former the - geip 
of iron in the peroxide will be double that in the protoxide, so as 
to yield the above formule.” 

The author then discusses the process, and concludes by 
recapitulating the points he desires to emphasise. These are: — 
First, that to William Gregory, of Edinburgh, must be assigned 
the discovery of the artificial production of magnetic oxide of 
iron. Of this there can be no doubt, as what seems to be the 
earliest notice of it is found in a book of which Liebig was 
co-editor and Gregory gets full credit for it. Secondly, that there 
are grounds for believing that magnetic oxide of iron made by the 
above process is either Fe,0, or Fe,O;, and that any variation 
from these formule is due to admixture of Fe,0,. Thirdly, that 
to say whether the main portion of any sample is Fe,0, or Fe,O,; 
is not a matter that can be asserted with certainty, although 
there are indications that two distinct bodies exist in different 
samples, one of these being most difficult of solution. This is a 
matter well worthy the attention of some competent investigator 
to whom the subject may appeal. Fourthly, that notwithstanding 
those difficulties that all beginners are sure to encounter, the 
product is difficult to spoil in the making, except as regards 
colour, and the operator can soon attain to the production of a 
commercially uniform article. Finally, it may be added that the 
protective character of this magnetic oxide of iron is most 
marked. Just as the Bower Barff coating and the film on Russian 
sheet iron, both magnetic, afford protection to iron surfaces, so 
does this product when laid on in the form of paint. 


THE CoRROSION OF IRON. 


It is well known that iron readily corrodes when exposed to the 
action of liquid water and air at ordinary temperatures. At first 
this was regarded as a simple case of oxidation, similar to that 
which obtains when iron is heated in air. We now know, how- 
ever, that the reaction is more complex, and several theories have 
been suggested by way of explanation. Of these there are two 
only which merit consideration here, for the others have already 
been proved to be untenable.g These are what are known as the 
acid and electrolytic theories respectively. 

According to the former, as its name implies, pure water, 
oxygen, and iron may remain in contact with one another for 
an indefinite period without the formation of rust. The presence 
of a trace of some acid to act as catalyser is absolutely essential if 
oxidation of the metal is to begin. As carbonic acid is very 
prevalent in natural air and water, we may assume that, in all 
ordinary cases of rusting, it is this acid which acts as the catalyser, 
by attacking a portion of the iron, forming ferrous carbonate, 
FeCO,, or perhaps the soluble ferrous hydrogen carbonate, 
Fe H,(COs)9,_ This is then converted into rust by the oxygen of 
the air with the simultaneous liberation of carbon dioxide, which 
is now free to attack afresh portion of theiron. We thus see 
that an infinitesimal amount of carbon dioxide in the presence of 
water and oxygen would be capable of converting an indefinite 
amount of iron into rust. 

I may, perhaps, at this point be allowed to take exception to 
Dr. William H, Walker’s recent statement || that I am a supporter 
of the so-called ‘‘ carbonic acid theory of corrosion.” This theory 
implies that carbonic acid is the only acid which can or does effect 
the corrosion of iron, whereas it should be well known that any 
acid capable of attacking iron is also effective.{| In my previous 


paper, already referred to, carbonic acid was cited for the reason 
given above. It is to the general ‘acid theory of corrosion” that 
the results of numerous experiments compel me to adhere, and 
the importance of bearing this distinction in mind has already 
been emphasised by Dr. Gerald T. Moody in a letter to Nature of 
March 7th, 1907. 

According to the electrolytic theory of corrosion, on the other 
hand, the presence of an acid, even in traces, is not essential to 
the oxidation of the iron, liquid water and oxygen alone being 
necessary. It is assumed that pure water is ionised to asmal] but 
definite extent, and that when a strip of iron comes in contact 
with it positively charged iron ions are sent out into the water. 
Hydrogen ions simultaneously leave the liquid, which latter now 
becomes virtually a solution of ferrous hydroxide in water. Thus: 

Fe + 2H’ + 20H’= Fe’ + 20H’ + Hp. 

Addition of oxygen now causes the ferrous iron to assume the 
ferric condition, and rust appears, 

It might appear at first sight that to decide between the two 
theories would be a matter of great simplicity, for the presence of 
an acid can readily be dicated by means of certain reagents such 
as litmus and methyl orange. But further consideration shows 
that such is not the case. It has already been pointed out that, 
according to the acid theory, a single molecule of acid is sufficient 
to start the process of rusting, and certainly in practice a very 
small number would be able to produce a visible effect in a few 
hours. Remembering that several million molecules of an acid 
could be placed side by side in a line less than one centimetre in 
length, it will be clear that millions upon millions of such 
molecules would be necessary to respond to a colour test gauged 
by the naked eye. Hence such a method breaks down at once. 
We are bound, therefore, to arrive at our conclusions in a more 
or less indirect manner, and hence arises so much uncertainty. 
In my previous paper * I have given a detailed account of experi- 
ments performed in two glass bulbs connected together internally, 
but hermetically sealed from the air. One bulb contained sodium 
hydroxide, and pure CO, free water was distilled from it on to a 
strip of pure iron in the second bulb. It is a noteworthy fact 
that, when the water was distilled from the ;;-normal sodium 
hydroxide solution, the iron readily rusted, but when the 
alkalinity was normal, no rusting took place, save at the edges in 
contact with the glass. This freedom from rust in the latter case 
is attributed by the advocates of the electrolytic theory of cor- 
rosion to the solution, by the distilled water, of some of the alkali 
from the glass, whereby the number of hydroxyl ions was 
increased, and the number of hydrogen ions proportionately 
reduced. But if such was the case, the same source of alkalinity 
should have prevented the formation of rust, when the ,-normal 
sodium hydroxide solution was used. But it did not, and the 
explanation is thus seen to break down. 

According to the acid theory, on the other hand, a ready explana- 
tion is forthcoming. It need not, however, be repeated here, as it 
has already received full treatment in the paper referred to. + 

Again, ia all experiments hitherto published, in which iron is 
said to rast in contact with pure oxygen and water, it is easy to 
show that sufficient precautions have not been taken to make the 
removal of all traces of acid an absolute certainty. Thus Tildent 
overlooks the fact that barium hydroxide has a very definite equi- 
librium pressure of carbon dioxide. He also assumes that, by 
merely warming an exhausted glass tube, every trace of adherent 
air can be removed from its surface. But numerous researches of 
recent date have shown that such is far from being the case. The 
experiments of Dunstan, Jowett, and Goulding§ are open to 
similar criticism. 

My experiments show, however, that when all the necessary 
precautions are taken, corrosion does not take place. It seems to 
me, therefore, that the balance of evidence is decidedly in favour 
of the acid theory. In the paper already referred to, after quot- 
ing my statement ‘‘that the electrolytic theory of corrosion is 
untenable,” Dr. Walker remarks that ‘‘if Dr. Friend’s observa- 
tion be correct, which the author does not admit—namely, that 
this small amount of carbonic acid is necessary to the solution of 
the iron—this fact does not contradict the electrolytic theory, but 
can best be explained, and in truth can be explained only, by the 
use of the electrolytic theory.” It is clear that Dr. Walker fails 
to distinguish between “the electrolytic theory of corrosion” and 
what is generally understood by the “electrolytic theory ” in its 
wider application. As we have already seen, the former is based 
on the assumption that water is ionised toa sufficient extent to 
cause the corrosion of iron in the presence of oxygen, even though 
no trace of acid is present. My conclusion is that an acid must be 
present. But I agree with Dr. Walker when he says that the acid 
theory of rusting is*in harmony with the “‘electrolytic theory,” 
where by that expression he refers to the theory as enunciated by 
Arrhenius in its widest sense. The criticism is thus seen to be 
based on a misunderstanding, and falls to the ground. 

It may be well to call attention at this juncture to the fact that 
the ionisation of water, which forms the base of the electrolytic 
theory of corrosion, is purely an assumption for which we have no 
definite proof. Kohlrausch showed many years ago that water 
offers the greater resistance to the passage of an electric current 
the more carefully it is purified. A limiting value can, however, 
be reached, below which the conductivity cannot be reduced. 
Kohlrausch and Heydweiller || distilled water repeatedly in 
platinum vessels in vacuo, and determined the conductivity as 
soon as the water was condensed. At 18 deg. Cent. the value 
was 0°0384 x 10~6 ohms per centimetre, from which we calculate 
the ionic concentration to be 0.78 x 10-7 grammeions per litre. 
It is noteworthy that simple contact with air raised its condue- 
tivity tenfold in a very short time. ** 

Now although this water was undoubtedly the purest which has 
ever been obtained, we have no proof that it was absolutely pure. 
Not a few chemists maintain that if absolutely pure water could 
be obtained it would be found to be incapable of conducting an 
electric current—in other words, that it would be incapable of 
ionisation. Leduc++ has drawn attention to the extreme diffi- 
culty of removing every trace of dissolved gases from water 
by boiling, and a very few molecules of carbon dioxide would 
be ample to give to an absolutely non-conducting specimen 
of water the minute conductivity observed by Kohlrausch and 
Heydweiller ; so that their results may simply be a measure of 
the extent to which the dissolved gases remain in solution under 
the special conditions of the experiments. If such is really the 
case the electrolytic theory of corrosion becomes a myth, whereas 
the acid theory is unaffected by it. 

In this connection I should like to draw attention to the fact 
that, whilst Dr. Walker’s ferroxyl is undoubtedly a useful reagent 
when rightly used, no experiments with ferroxy! in actual contact 
with metallic iron can be quoted as deciding between the acid and 
electrolytic theories of corrosion, for its constituents are complex 
organic bodies which it is impossible to prepare in an absolutely 
neutral condition. 

From the preceding remarks it will be clear that the whole 
question resolves itself into this: Is pure water sufficiently active 
to effect the corrosion of pure iron in the presence of oxygen 
alone at ordinary temperatures, or is it not?) Dr. Walker supplies 
the answer most decidedly in the affirmative, but my experiments 
lead me to an opposite conclusion. But either view is in harmony 
with the cocteatyaie theory of ionisation as we now know it, and 
the solution of the problem is one of theoretical rather than 
practical value. 





* Journal of the Iron and Steel Institute, 197, No. III. p. 204. 

t “Elements of Chemistry,” by Edward Turner, seventh edition, edited 
by Justus Liehig and William Gregory, London, 1842, p. 431. 

: “A Handbook of Inorganic Chemistry,” by Wm. Gregory, third 
edition, 1853, p. 214. 

§ rs Friend, Journal of the Iron and Steel Institute, 1908, No. IT., 
page 5. 
Journal of the Iron and Steel Institute, 1909, No. ., page 69. 

‘| Sach powerful oxidisers as chromic acid are exceptional in their 
page cne — as they render the iron passive. (See Friend, op. 
cil., page 9. 





* Op. cit., page 13. 

+ Op. cit., page 15. 

t “Transactions” of the Chemical Society, 1908, Vol. xciii., page 1356. 

§ Ibid , 1905, Vol Ixxxvii., e 1548. 

| “Zeitschrift fiir physikalische Chemie,” 1894, Vol. xiv., page 317; 
“Wied. Ann.,” 1894, Vol. liii., page 209. 

“| Nernst, ‘‘ Theoretical Chemistry,” translated by Lehfeldt, 1904, 


page 509, : 
*Kohirausch, “ Zeitschrift fiir physikalische Chemie,” 1902, Vol. xlii., 
e 193. 

pt Comptes Rendvs, Vol. exlii., page 149. 


Professor Thomas Turner said that he used to prepare 
magnetic oxide of iron by the Gregory process, and in 
order to show its magnetic Poe the specially 
prepared precipitate was poured into water in a glass. 
The magnetic oxide was attracted by a magnet, and 
adhered to the side of the glass. It was found that the 
properties of the salts could be varied somewhat widely 
while still obtaining a magnetic product. That was in 
accordance with experience gained with iron ores in the 
Lake Superior district, where the ores gradually passed 
from a perfectly pure hematite to a perfectly pure 
magnetite, but so long as there was any ferrous oxide the 
ores were generally magnetic. 

Mr. Carulla said that it was true, as Professor Turner 
had said, that no matter in what proportions the 
precipitate was made it remained magnetic. Dr. 
Wiilffing had sent him a very interesting account of his 
theory, and he would deal with that subject in the 
journal of the Institute. 

The President said that many questions cf interest 
arose in connection with the corrosion of iron, particu- 
larly in connection with constructive work. Anything, 
which like the magnetic oxide discussed in Mr. Carulla’s 
paper, rendered iron less exposed to attack by the 
atmosphere, deserved careful consideration. It was for 
that reason that Dr. Friend’s paper had been taken with 
that by Mr. Carulla. 

A cordial vote of thanks was accorded to the authors 
of the papers, and this concluded the sitting for the day. 


VISITS TO WORKS. 


The programme of visits for the day included the 
National Physical Laboratory. Those who made the 
journey to Teddington—and if the number was much 
smaller than had been anticipated the blame must 
be assigned to the deplorable climatic conditions 
—had quite an interesting visit. Important addi- 
tions are at present being made to the plant at the 
National Physical Laboratory. Readers of THz ENGINEER 
are familiar with what has been done through the initial 
munificence of Mr. Yarrow to instal] an experimental tank 
for research work in naval architecture. The tank is now 
under construction at Teddington by Messrs. Dick, Kerr 
and Co. The whole of the excavation has been com- 
pleted, and considerable progress has been made with the 
concrete work. It is hoped that another six months will 
see the completion of the contract. It will be remem- 
bered that Dr. Glazebrook made a visit of inspection to 
some of the recently constructed European tanks, and in 
the design of the Teddington tank the experience gained 
elsewhere has been freely drawn upon in order that the 
best points of existing practice should be embodied. 
The section adopted is that of the Uebigau tank, described 
in THE ENGINEER of September 18th, 1908, but there is 
considerable variation in detail. The site selected for the 
tank necessitated the demolition of the tower on which 
Dr. Stanton has carried out his experiments on wind 
pressure, the results of which had been communicated to 
the Institution of Civil Engineers. These experiments 
are, however, to be continued and enlarged in scope, and 
for this purpose two-towers are under construction on 
sites adjoining the tank house, and in a situation exposed 
to the prevailing western winds. The height of the 
towers has been fixed at 60ft., and, indeed, the erection of 
one is now completed, while in the case of the second 
tower the foundations are in, and about a third of the 
superstructure erected. The chief feature of the aero- 
nautical plant now being installed is the great whirling 
table of 60ft. diameter, which is to be employed for test- 
ing the relative efficiency of different forms of propellers. 
The building in which the table is to be housed is com- 
pleted, and arrangements have been made for the most 
ample clearance for the whirling tests. The experimental 
channel for air resistance work is being enlarged, and a 
test bed is being prepared for carrying out tests on motors 
designed for aeronautical service. In the same depart- 
ment an investigation is in progress for the Post-oflice on 
the tensile strength of long lengths of copper wires at 
varying temperatures. Lengths of 50ft. are at present 
being tested, the load being applied by water from the 
mains admitted to a straining cylinder which produces a 
maximum pressure of 1500 lb. Provision is made for 
taking five stress-strain diagrams simultaneously at 
intervals of 10ft. The resistance of welded joints in iron 
and steel to direct alternating and impact stresses has 
also been the subject of research in the engineering depart- 
ment. 

In the thermometry department Dr. Harker exhibited 
to the members of the Institute the new type of carbon 
furnace for very high temperatures. In the furnace just 
completed the carbon tube is retained as a lining only, 
the heat being supplied by current in a graphite spiral, 
insulated from the central tube. In the first furnace of 
this type constructed the graphite spiral was fixed hori- 
zontally, but in the new furnace this is disposed verti- 
cally. In this furnace pyrometers can be tested up to 
1400 deg. Cent., and it will be possible in the future to 
obtain a maximum temperature of 2000 deg. Cent. The 
enlarged room in which these furnaces are installed is 
a useful addition to the resources of the laboratory, and 
in view of the extra power now required for the work « 
motor alternator is about to be put in service. This will 
be arranged to run at extra high frequency, 160 to 200 
cycles, for electric furnace requirements. Much interest- 
ing work bearing on iron and steel problems is in progress 
in the alloys research department under the superinten- 
dence of Dr. Rosenhain. The special investigation in 
hand, of which some results have already been sub- 
mitted, is the investigation of the alloys of copper and 
aluminium with manganese, nickel, and zinc. The eutec- 
tic alloys research work has for its object the determina- 
tion of the composition of binary and ternary eutectics. 
Attention has been devoted to the crystalline structure 
‘and mode of solidification of these alloys. In the electro- 
technical department visitors had an opportunity of 
learning something of the work in progress in connection 
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instrument, which was constructed in the laboratory from 
the design of Mr. Paterson and Mr. Rayner, is to be 
employed for the testing of commercial instruments. In 
the metrology department the fifty meter comparator has 
been installed, and will be employed for the accurate 
measurement of tapes or wires on the flat or in catenary. 
The preparations for the installation in the electrical 
department of the Lorenz apparatus, under construction 
by Messrs. Armstrong, Whitworth and Co., are now in a 
forward state. 

Another visit arranged was to the works of D. Napier 
and Son, Limited, at Acton. These workshops consist of 
two main buildings, the machine shop and the fitting 
shop. The former is a single-floor building, with a floor 
area of approximately 6000 square yards. The machines 
are principally semi-automatic. It is divided into sections 
where boring, drilling, milling, turning, grinding, \c., are 
carried on, the processes being kept as distinct as 
possible. The machines are driven from line shafting by 
electric motors placed in the roof. The fitting shop is 
also a single-floor building, and has an area of 4400 square 
yards. It contains departments in which the engines, 
gear boxes, rear axles, and the complete chassis are 
erected. There is, in addition, a stores for finished parts, 
which is partitioned off. This shop also contains 
machines for cutting spur and bevel gears, hobbing, 
spiral gear cutting, bevel planing, and other machines. 

The works of the Mitchell Motor Company is in 
Wardour-street, Soho. It contains over 70,000ft. of 
superficial area devoted entirely to industrial purposes. 
The garage can contain 500 cars, any of which can be 
immediately withdrawn at will. The works are equipped 
for the manufacture of motor car parts, and any piece of 
mechanism can be reproduced. The tools, which are all 
driven electrically, include bevel gear automatic planers, 
spur gear milling machines, automatic turret lathes, and 
high-speed lathes of various sizes. The establishment is, 
we understand, fully occupied in carrying out repairs, «c. 

Another visit was to Lambeth Palace, and still another 
to Doulton’s potteries in Lambeth. This business was 
started by Mr. John Doulton, senior, in 1815. He 
established a small pottery in Vauxhall Walk. In 1826 
the works were removed to High-street, Lambeth. For 
many years only ordinary stoneware for household use 
was manufactured, but towards the middle of the century 
the making of stoneware for sanitary purposes was under- 
taken. Factories were built at Lambeth, St. Helens, 
Rowley Regis, and Smethwick for the manufacture of 
drain pipes, gullies, &c. Terra-cotta work followed, and 
later on the celebrated Doulton art ware. In 1877 works 
in Staffordshire were opened for the manufacture of all 
kinds of china and fine earthenware. 

Other visits arranged for this day were to the Royal 
Small Arms Factory at Enfield and to the Mint. Our 
readers are already familiar with both these institutions. 

Finally, there was a visit to the works of the Power 
Plant Company, Limited, at West Drayton. These works 
were established some four years ago for the exclusive 
manufacture of machine cut double helical gear wheels. 
The chief feature of these gears is the staggering of the 
teeth. Before the company started to work such wheels 
could only be obtained from the Continent. The machines 
on which the gears are cut are ingenious and interesting. 
Both the shape of the tooth and the helix are generated 
automatically for right-hand and left-hand teeth in one 
operation, and all sizes of wheels of the same pitch are 
cut hy the same tools. The plant consists of a suction 
gas plant installation and three-phase alternating-current 
distribution. The gear-cutting machines are driven by 
multi-speed three-phase motors. Wheels from lin. up to 
10ft. in diameter can be produced, besides complete reduc- 
tion gears in cases. A plant for making the special 
cutting tools is also installed. 

It may be said of all the visits that they were very 
sparsely attended, and some of them—for example, that 
to the Small Arms Factory—were practically neglected 
altogether. 

In the evening members and ladies accompanying them 
were entertained to dinner at the Trocadero Restaurant. 
Sir Hugh Bell was in the chair—and was supported by 
many distinguished guests. 








AERONAUTICAL ENGINES IN PARIS. 
No. II.* 


Ir is probable that the exhibition in the Grand Palais 
offered a greater diversity of forms and types of petrol 
engines than had been seen at any previous show. This 
is to be explained by the fact that there are, as yet, no 
settled ideas about aeronautical motor design, and as the 
new branch of the engineering industry is “feeling its 
way” every engine builder with ideas of his own is 
bringing them forward in the hope that he will satisfy the 
requirements of aviators. Thus in the Cote engine, manu- 
factured by Prini and Berthaud, we see a revival of the 
two-cycle principle which, despite its presentation in 
many ingenious and apparently practical forms, has never 
made any headway in the sister branch of automobilism. 
In aeronautics its claims, when based upon lightness for 
a given power, are likely to receive closer consideration. In 
the illustration of the Prini and Berthaud engine published 
last week—page 346—two of the four cylinders are shown 
with the copper water jacket casings removed. This ex- 
planation is necessary because the engine, in its incom- 
plete state, presents a somewhat curious appearance. 
The feature of the Cote engine, by which name it is more 
commonly known, is the compression of two charges of 
gas by one upward stroke of the piston. The cylinder is 
bored to two diameters, the upper one for the piston and 
the lower one for the plunger, which practically forms 
part of the piston. The bottom of the plunger is flanged 
out to the larger diameter of the cylinder, whereby a cir- 
cular chamber is formed around the plunger when at the 
end of the downward stroke. In this position ports 


in the cylinder walls are uncovered by the piston, 
through which the burnt gases are driven out by the 
incoming charge. At the same time a charge of gas 
has been drawn into the cylindrical chamber around 
the plunger. On the upward stroke the charge in 
the upper cylinder is compressed, and the gas in the 
lower part is driven by the plunger into an oval chamber 
partly observable on the opposite side of the engine 
shown in the illustration, whence it passes into the next 
cylinder at the end of the explosion stroke. It is claimed 
that this system overcomes the objection frequently 
urged against two-cycle engines of sluggishness in filling 
the cylinders when running at any high speed. In 
official trials the 100 by 110 four-cylinder Cote engine 
has developed 50°8 horse-power at 1464 revolutions per 
minute, with a total weight in running order of 
202 Ib. 

Of Farcot engines two distinct types have been designed 
for aeroplanes, one having two horizontal cylinders 
opposed with pistons actuating the same crank shaft, 
and said to develop 25 horse-power, with a total weight 
of 110lb. It is of the same class as the Dutheuil- 
Chalmers and the Darracq, built for Santos Dumont. 
The horizontal engine with opposed cylinders is in many 
quarters regarded with special favour for monoplanes. | 
The other Farcot engine has six cylinders arranged fan 
shape around the upper part of a circular crank case. 
They are air cooled, and the induction and exhaust valves 
are concentric, like the Panhard. The engine is enclosed 
in a sheet steel case, and air is driven through it by a fan. 
The Beck rotary motor, of which we published an illustra- 
tion on page 343, is built up of two circular plates pressed 
out near the periphery in an annular corrugation, so that 
when the plates are bolted together the semi-circular cor- 
rugations form a circular cylinder. In this cylinder are 
fixed four rings drilled near. the edges with a series of 
small holes. Inside the ring is a narrow sleeve actuated 
by a lever and cam atthe back of the motor. As this 
sleeve slides in the ring it uncovers the two series of holes 
alternately. The holes are in communication with a pipe 
divided internally, one part for the admission of gas and 
the other for the exhaust. When, therefore, the sleeve 
moves one way it uncovers the holes, putting the induc- 
tion pipe into communication with the cylinder, and inthe 
other direction it closes the holes and opens those in 
communication with the exhaust pipe. The explosion 
drives the two pistons apart, and by a double system of 
connecting-rods arranged to give an angular thrust on 
the shaft the motor itself is driven round. No special 
arrangement is made for cooling, as it is claimed that 
the rotation of the engine is quite sufficient to radiate 
the heat from the smooth surface of the annular cylinder. 
The makers state that they build the engine with a 
number of pistons corresponding with the power to be 
developed. It does not, however, appear to have run 
except in laboratory tests. The rotary engine of Colonel 
Renard, illustrated on pages 342 and 343, was exhibited 
in the retrospective section, and was an experimental 
motor built many years ago. In principleit is very much 
the same as the Gnome already described, the pistons 
giving a slightly angular thrust on a piate on the shaft 
for the driving round of the engine. Nothing, however, 
was ever done with the Renard engine, and it is significant 
of the special conditions created by the science of 
mechanical flight that an engine on the same principle 
should now be meeting with a certain measure of 
success. 

Among other engines the Brouhot—page 346 —is a charac- 
teristic example of a type of motor built by an automobile 
maker who refuses to go to the extent of weight reduction 
adopted by firms who are giving special attention to 
aeronautical engines. Whether there will be a reaction 
against excessive weight cutting remains to be seen, but 
meanwhile the Brouhot is interesting as illustrating once 
more the tendency of engine builders to multiply cylinders 
and group them in pairs of four set at an angle for 
the sake of shortening the crank shaft, simplifying parts 
and securing a better balance. A commendable feature of 
the Broubot engine is the use of vertical valves. The 
engine develops 60 horse-power, and was reported to 
weigh about 300 lb. The De Dion engine for aeroplanes 
—page 343—is also of the eight-cylinder type arranged in 
much the same fashion. 

While it is obviously desirable to employ a thoroughly 
reliable air-cooled engine for aeroplanes, it is noteworthy 
that three-fourths of the makers exhibited engines with 
water jackets. Only three air-cooled engines have been 
employed on aeroplanes, including the Gnome, which is, 
rotation of the cylinders. It is true that in the case 
very small radiator which does not represent any appre- 
ciable weight, but, while this may be satisfactory for short 
flights, it will certainly be necessary to employ tanks 
when the aeroplane has developed sufliciently to undertake 
long journeys, or else the air-cooled engine wil] have to be 
perfected. Some of the radiators are ingeniously con- 
trived for weight reduction. In the Gregoire-Gyp—page 343 
—the radiator consists of a short copper tube extending 
out each side of the water jacket casing, and connected 
with a tube above by smaller tubes, as well as by a 
vertical tube from the cylinder head. In the Demoiselle 
of Santos-Dumont there is a small tin “collector” at 
each edge of the aeroplane connected by a considerable 
number of small rubber tubes. In a word, all types of 
engines are being more or less successfully employed 
on aeroplanes — water-cooled, air-cooled, vertical, 
V-shaped, horizontal and rotary—and the final selec- 
tion will be a survival of the fittest. It is to be 
remarked, too, that the fashion of keying the propeller 
direct on the crank shaft on a monoplane has directed 
attention to comparatively long-stroke engines, as 
experience has shown that fairly large propellers run- 
ning at a comparatively low speed are more efficient 
than the small high-speed propellers formerly employed 
on the majority of machines, and thus most of the engines 
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few exceptions is the Renault—page 342—where the 
propeller is keyed on the camshaft, whereby the speed 
is reduced one half. 

As regards aeroplane construction there is a good dea] 
of similarity in general principles and plenty of diversity 
in matters of detail. If we except the machines which 
are purely experimental and have never flown—and there 
were quite a number of them at the Salon—all the aero. 
planes are derived from the original machines built by 
Wright, Farman, Voisin, Blériot and Levavasseur. They 
are modified according to the more or less ingenious ideas 
of inventors, but no one has yet done anything with 
machines differing essentially from the well-known bi. 
plane and mono-plane types. In the Farman machine 
the method of assembling is that adopted by quite a 
number of makers. The vertical struts are of a flattened 
oval section, and are fastened to the horizontal members 
by aluminium connections, through which pass pins held by 
small nuts—see Fig.1. In some cases the end of the pin is 
drilled to receive the end of the wire stay, and in others the 
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Fig. 1 
Method of Jointing.—Farman Aeroplane 


nut is screwed down on a piece of sheet steel in which holes 
are made for the same purpose. The wooden girder frame 
is stayed diagonally and horizontally by piano wire. 
Special care has to be taken to prevent the wires from 
slipping out of their connections. A small soft copper 
tube is usually slipped over the wire before the end is 
passed through the eyelet, and the wire is then threaded 
back again through the copper tube, which is pushed down 
close to the connection and squeezed with pliers, after 
which the end is turned over. The wires are kept taut 
by a tube screwing on right and left-hand threaded stems 
attached to the wires in the manner already described. 
The Farman machine is controlled by two small ailerons 
placed at the rear of the upper main plane, and by an 
elevating plane which turns horizontally on a steel tube. 
They are all actuated by one lever, a forward movement 
inclining the elevating plane, while a lateral movement 
raises and lowers the ailerons. The vertical rudder at the 
rear is operated by a foot lever. 

The Demoiselle of Santos Dumont is particularly 
interesting, because it is the outcome of a conviction 
that asmall and portable aeroplane could be built capable 
of carrying a man of even more than average weight. 
Santos Dumont has repeatedly shown this to be possible 
by flying quite long distances and carrying dead weight 
to make up for his own deficiency in this respect, and 
the speeds at which he travelled were stated to be from 
45 to 50 miles an hour. With such a small sustaining 
surface it is essential to fly at a high speed in order to 
carry weight. The merit of Santos Dumont’s experi- 
ments lies in the fact that he has fixed upon fairly exact 
proportions of an aeroplane for carrying a man, although 
with sufficient margin to enable him to carry enough fuel 
for long periods. A comparison between the Demoiselle 
and the big machines is striking, and suggests the question 
whether after all the latter will not have eventually to be 
refined down. The construction of the Demoiselle is light, 
not to say flimsy. The triangular section frame is of 
bamboo, and is stayed vertically and laterally by light 
flattened oval metal tubes. The upper bamboo termi- 
nates in a steel lug clamped down by bolts, and to this 
lug is welded by the oxy-acetylene process two square 
tubes, which receive the square front members of the main 
plane—Fig. 2. To the top of the lug is fixed the horizontal 
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run at 1000 or 1100 revolutions per minute. One of the 








Fig. 2 


Lug made out of a strip of sheet steel clamped on end of 
bamboo frame to receive square section members supporting 
planes. The square tubes are welded on the strip by the oxy- 
acetylene process 
Santos-Dumont Monoplane 


engine, of which we have already given a description. 
The planes are stayed by wires to the ends of the tubular 
axle carrying the wheels. Behind the pilot's seat, inside 
the triangular body, is a hinged vertical rod connected 
by wires with the rear ends of the planes, so that as the 
pilot bends one way or the other it flexes the planes in 
the required direction. It is difficult to imagine how any- 
thing smaller and lighter in the way of practical aero- 
planes can be built. Santos Dumont stated that he 
intended to let his patents drop, so that anyone could 
manufacture this machine; but since then complications 
appear to have arisen, and the automobile firm of 
Clément-Bayard is arranging to manufacture the aero- 
plane in considerable quantities. 

Extreme rigidity is the feature of the Vendome mono- 
plane, which has a long solid body of square section 
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forking out in front to receive the pilot’s seat and the 
mechanism. This is an Anzani two-cylinder engine. 
The front of the machine is supported on a large vertical 
semicircular frame, which is connected with the main 
frame by long wooden struts. The semicircular frame 
carries the wheels. The planes are supported by wires to 
two triangular standards, one above the main frame and 
the other immediately under the pilot’s seat. Stability is 
obtained by mancwuvring two small triangular planes 
forming part of, and overlapping, the main planes. They 
are raised by a lever actuating wires, and are otherwise 
kept down by spiral springs. The machine is assembled 
throughout by steel plates and bolts, and in its construc- 
tion strength and rigidity have been aimed at rather than 
lightness. We have not heard of the Vendome apparatus 
being successful in actual flight. 

“ The Fernandez biplane is assembled by tubular joints, 
ach consisting of two steel tubes welded at right angles. 
In the Koechlin monoplane the body is in the form of a 
wooden shell, a. made of very thin sheets of 
mahogany similar to the Antoinette. The members 
carrying the planes are fixed to the body by metal plates, 
and are stayed as usual by vertical standards. The idea 
of employing a shell is to diminish the wind resistance, 
which is very considerable when aeroplanes are travelling 
at high speeds, but it seems probable that the stays and 
struts would offer more resistance than the longitudinal 
body which is in a line with the engine and pilot. The 
Koechlin engine is carried on a wooden frame bolted to the 
flat front end of the body. The machine is supported 
on « tubular frame for the wheels. The Gregoire-Gyp 
monoplane is a nicely designed machine, with girder- 
built wood body tapering to the rear, and supported on a 
tubular frame with wheels. The members, which are 
apparently of mahogany of very light section, are mor- 
tised, and, where necessary, secured by plates. A feature 
of this machine is the method of flexing the planes. 
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Fig. 3 
Method of assembling a biplane 
Sketch view of one girder 


They are carried on a large diameter tube, through which 
passes a shaft extending to the extremities of the planes. 
A contrary motion is given to the planes by a pinion 
gearing on two wheels at the ends of the shafts, the 
pinion being actuated by a horizontal rod and wheel in 
front of the pilot. When the wheel is turned one plane 
is depressed and the other raised, and on moving the 
wheel vertically both planes are inclined simultaneously. 
In accordance with the usual monoplane practice the 
four-cylinder vertical engine, to which we have already 
referred, is placed in front of the machine, and the pro- 
peller is keyed on the crank shaft; but instead of starting 
the engine by turning round the propeller, this is done 
from the pilot’s seat by a starting handle. The only 
machine which is built up of steel tubes welded by the 
oxy-acetylene process is the R. E. P., manufactured by 
M. R. Esnault Peleterie, who was one of the originators 
of the monoplane. The inventor has accomplished some 
remarkable flights with this machine, but it has not 
taken part in any of the competitions held during the 
present year. M. Esnault Peleterie is one of the very 
few makers who still adhere to the high-speed engine 
with small four-blade ‘propeller. The engine has seven 
air-cooled cylinders grouped round the upper part of the 
crank case. The ends of the planes are flexed by a steer- 
ing column extending below the machine. The Lioré 
monoplane has two propellers driven by chains, and 
carried on a tubular frame fixed to the end of the bod,y 
as well as to the front members of the planes. 

Apart from the extraordinary apparatus of Messrs. 
Aimé and Salmson, consisting of a plane slightly curved 
upwards and a lower plane of semicircular form, the 
curious multiplane of De Dion-Bouton, and the heli- 
copter of Vuitton-Hubert, the majority of the apparatus 
shows, as we have said, a great similarity in Silone and 
monoplane design, the differences being principally in the 
curves and the methods of supporting and flexing the 
planes. Each maker employs a wood which suits him 
best, but hard pine wood is being used more and more, on 
account of its lightness and resistance to compression. 
The advantage claimed for wood is that in the event of 
damage when alighting, repairs can be carried out easily 
and cheaply, while steel tubes would be much more difii- 
cult to repair. The main biplane—Fig. 3—is of girder con- 
struction, and is built up of four horizontal members of 
rectangular section, being rounded in front where the 
fabric is drawn over and laced. The horizontal members 
are connected by vertical struts of flat oval section, and 
attached either by lugs, in the way already described, or 








by tubes. The main members and vertical struts are 
a diagonally and horizontally by piano wire. The 

ies of biplanes are also usually constructed upon the 
girder principle, but in monoplanes they are more often 
given a triangular form. In both cases the parts are 
mortised and riveted and stayed by wires. Between each 
pair of vertical struts there are three or four traverse 
pieces, usually in the form of laths slightly curved and 
extending behind the rear members. These are covered 
by a light rubber solutioned fabric similar to that employed 
for balloons, and is supplied by all the pneumatic tire 
firms who are making a special feature of this material. 
In monoplanes a much more rigid construction has to be 
given to the planes. The traverse pieces are made 
of two thin wood strips curved to the desired shape and 
separated by blocks to which they are riveted—Fig. 4. 





Fig. 4 


Sketch showing one of the traverse pieces holding the main 
members of a monoplane 


The main member, which forms the chief support of the 
frame, is held and riveted between the ends of the traverse 
pieces, and at about two-thirds of its length a lighter 
member is assembled in the same way. This skeleton 
structure is covered both sides by rubber solutioned fabric. 
All the French machines are mounted on small pneu- 
matic tired wheels to allow of their starting without any 
special device, but as the!wheels have a tendency to break 
when alighting with a shock, Farman has combined the 
wheels with skates or runners, that is to say, the machine 
is supported by the wheels under normal load, but when 
subjected to a shock the frame carrying the wheels rises 
against the pressure of damping springs, and the shock is 
then taken up by the runners. All the wheels are fitted 
with some spring device for taking up shocks. 

For dirigible balloon construction special sections of 
wood are supplied, having a diameter of 4in. or more. 
Pine wood is planed in the direction of the grain toa 
semicircular section, and on the flat side it is hollowed 
out like a bamboo, leaving solid partitions between each 
chamber. Along the edges deep grooves are cut, into 
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Fig. 5 
Two methods of making joints where wood of large hollow 
sections is employed 


which are inserted thin tongues of hard wood. Two 
lengths are assembled in this way, constituting a very 
stiff member, about 65 per cent. lighther than solid wood 
of the same diameter. To join up these large sections the 
cylindrical members are tied by strips of canvas wound 
round several times in glue and then varnished, while in 
cases where flat pieces are joined to round members a hard 
wood strip is bent round the cylindrical part and riveted 
down on the flat piece—Fig. 5. Wood is also likely to be 
used exclusively for propellers now that the disaster to the 
République has shown the risks of employing metal for 
this purpose. The propellers are sometimes cut out of 
one piece of wood, and in others they are built up and 
covered with canvas. In this connection it may be 
remarked that the French War Department has decided 
to carry out important modifications to the new dirigible 
balloons, notably in replacing the metal propellers with 
wood propellers, and fitting two engines which may be 
run together or independently. 





SUPERHEATED STEAM LOCOMOTIVE, SAN 
PAULO (BRAZILIAN) RAILWAY. 


THE illustrations on page 370 show a 2-8-0 or Consolidation 
type locomotive with six-wheeled tender, of which ten are 
being constructed for the San Paulo (Brazilian) Railway at 
the Atlas Works of the North British Locomotive Company, 
Limited, Glasgow, to the specification of Mr. D. M. Fox, 
consulting engineer to the company. 

These engines are fitted with Schmidt’s superheaters of 
the latest form, designed to superheat the steam to a tem- 
perature of 670 deg. Fah. In this arrangement the ordinary 
small tubes at the upper part of the boiler are replaced by 
twenty-one large tubes 4{in. inside diameter. These tubes 
contain the superheating elements, each group of which con- 
sists of four tubes 1gin, external diameter, equally spaced 
within the large tubes, and connected at their fire-box 
ends to form a single continuous or ‘‘ double-looped ’’ pass- 
age. At the smoke-box ends the superheater elements are 
connected to the steam collector, which is fixed to the smoke- 
box tube plate, in communication with the main steam 
pipe from the regulator. The collector casting is so divided 
that the saturated steam, which enters it from the boiler, 
must pass through the superheater tubes before reaching the 
cylinders. The degree of superheat is regulated by a damper 
in the smoke-box, which is ordinarily worked automati- 
cally by means of a small steam cylinder on the smoke-box, 
with suitable gearing to the damper shaft. The damper 
cylinder takes steam by a small pipe from the steam chest 
while the regulator is open, the damper closing by a counter- 
weight when the regulator is closed. The damper cylinder 
is seen on the left-hand side of the smoke-box in the upper 
view. Provision is also made for varying the position of the 
damper by hand from the driver’s cab. 

A mercury pyrometer is placed on the collector casting, 
with a capillary tube connection to a temperature gauge in 
the cab. 

For tube-cleaning purposes the engines are equipped with 
the ‘‘ Ramoneur”’ hot-air apparatus, taking steam from a 
cock on the fire-box. The cylinders are outside the frames, 
with piston valves on top. The latter are of Dr. Schmidt’s 
special design for superheated steam with trick ports, and 
arranged for inside admission. 

Lubrication of valves and pistons is effected by means of a 
Wakefield’s mechanical lubricator of one gallon capacity, with 
six feeds operated by the valve spindle on the left-hand side of 
the engine, as shown in the lower view. Each cylinder is fitted 
with a by-pass valve for the purpose of equalising the pressure 
between the two ends of the cylinder when drifting with 
the steam shut off. The by-pass is opened by hand from the 
cab immediately after closing the regulator. Pressure relief 
valves are fitted to each end of the cylinders, and a snifting 
valve to each steam chest. The valve gear is of the 
Walschaerts’ type, with steam reversing gear. The boiler 
is of the Belpaire type, and, except as regards arrangement 
of tubes, is interchangeable with the boilers in this company’s 
latest heavy 4-6-0 passenger engines built by the same 
makers. The boiler and cylinders are clothed with asbestos 
mattresses covered with planished steel sheets and finished 
with bright brass bands and mouldings, and brass covers for 
the dome and safety valves; the latter are of the Wilson- 
Klotz type, four valves in all arranged in pairs. The auto- 
matic vacuum brake is fitted to operate on both engine and 
tender, with connectiong to the train. The boiler is fed by two 
Korting’s injectors, Nos. 8 and 10. All the coupled-wheel 
spring links are fitted with Spencer’s supplementary india- 
rubber pads in cases. 

The following are the principal particulars :— 


Gauge of railway.. .. .. . 5ft. 3in. 
Heating surface— 
Fire-box é 15 sq. ft. 
TORMe ..'. «. -- 14910 sq. ft. 
Superheater -. 376 sq. ft. 
EE ear ere 
I cs. can, ga ke ae we i ws eee a 
Working pressure. re a ae 
Diameter of cylinders .. 2lsin. 
Stroke of cylinders - 26in. 
Diameter of piston valves .. Sin. 
pa driving wheels . 4ft. 6in. 
truck wheels. . 3ft. 


Wheel base of engine, fixed ‘. 16ft. 3in. 
total 24ft. 


3 engine and tender .. 47ft. Sgin, 

Boiler— 

Height of centre above rails .. 8ft. 6in. 

Diameter of barrel.. .. .. . ft. 4ia. 

Length between tube-plates -. 14ft. 1tdin. 
Fire-box shell, length outside. . .. 8ft. 4in. 
Inner fire-box .. .. .. .. .. Copper 

a stays .. . Copper 

Tubes— 

Ca DN eke ks oe se es ED 

ee a 

CO eee eee ee 

ON Ee a eae ae eee 

External diameter .. .. .. .. .. .. .. -- Sjim 

asa ae ee 
Weight on driving wheels in working order . 66 tons 6 cwt. 

“ truck wheels in working order. . . 8tons 9 ewt. 
dai) “ASS we, aa as. ae) ee) ee hee . 74 tons 15 ewt. 
Tender. 

Tank capacity ine as .. 3000 gallons 
2 eee . 4 tons coal 
Diameter of wheels .. 3ft. lin. 


1ft.7 6in. 


Wheel base .. . 
. 35 tons 3 ewt 


Weight in w orking order.. 








THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.—- 


) The next Committee meeting of this Association will be held on 


Tuesday, October 12th, at Balfour House, Finsbury-pavement, 
E.C., at 2.30. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND COUNTY 
ENGINEERS.—A South Wales district meeting will be held at 
Cardiff on Saturday, the 16th inst. The members will assemble at the 
City Hall at 12.30 and will afterwards inspect the new City Hall 
buildings. In the afternoon a tour of inspection will be made, 
and the Western District outfall sewerage works, the pumping 
station, Penarth-road, the pipe arch over river Ely, and the 
reservoir sewer and sea outfall at Lavernock will be visited. 

A FAREWELL DINNER.—On Wednesday, the 29th , a farewell 
dinner was given at the Midland Hotel, Manchester,an honour of 
Mr. K. K. von Krogh, who has resigned his position with the 
British Westinghouse Company, to engage in consulting engineer- 
ing work in Norway, his native country. Mr. Newcomb Carlton, 
managing director of the British Westinghouse Company, acted 
as toast master. The general manager of works, the general sales 
manager, and some twenty-five other prominent members of the 
staff were present. ‘The chairman, in a eulogistic speech, paid 
tribute to the excellent work accomplished by Mr. Krogh, and 
said that if consulting engineering should not prove as attractive 
or lucrative as anticipated, he would always be welcomed back at 
Trafford Park. 
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THE EARLY HISTORY OF STEAM NAVIGATION. 





WE have recently had courteously brought to our notice 
by Engineer-Commander G. T. Simmonds, R.N. (Ret.), a 
most interesting little volume entitled “A Practical 
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boats then in use in America, and the fifth part makes 
mention of the vessels propelled by means of machinery 
driven by “ cattle” which were employed in that country. 
Part VI. deals with subjects relating to naval architec- 
ture; Part VII. contains “ miscellaneous observations,” 
while in Part VIII. is given some additional information 
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ELEVATION AND PLAN OF BOAT G 





M. Martinot, in the year 1763, suggested the union jn 
one oar of the properties of many. Daniel Bernouillj 
proposed the use of inclined planes immersed in the 
water, parallel to the sides of the vessel, which, turning 
ina as. were moved in a plane perpendicular to the 
keel. It is explained, however, that as none of these 
modes were ever brought into practice, it is needless to 
enter further into their detail. 

Mr. Buchanan then proceeds to discuss the peculiarities 
of the river Clyde, and to refer to the steamboats at 
work on it. It is explained that the river at Glasgow 
was only 140ft. wide, and that its width increased by 
from 4ft. to 5ft. for every quarter of a mile The neap 
tides were at most 34}ft. and the spring tides about 5} ft, 
Vessels drawing 9}ft. of water could go at ordinary spring 
tides up to Glasgow. The speed of the current varied 
from 2} to 4 miles, and was strongest on the ebb. There 
were many shallows on the river, and at Bowling Bay, 10 
| miles below the city, there was one part of the stream, 
| the depth of which “was not, until of late, known to be 
| greater than from 1ft. 6in. to 2ft. Sin. during dry season,” 
| This, however, was increased to about 3ft. by the forma. 

tion of stone dykes. 

Symington’s boat tried in 1801 on the Forth and Clyde 
inland navigation was “laid aside, among other reasons, 
on account of the injury it threatened the banks of the 
canal by the agitation of the water.” Then “ the first 
attempt, on any scale worthy of notice at navigation by 
steam, on the river Clyde was in the year 1812.” This 
boat Mr. Buchanan designates by the letter A. It was of 
about 40ft. keel and 10}ft. beam, and had a steam engine 

| of “ only 3 horses’ power.” This boat was apparently at 
| work for something over two years, and was then superseded; 
| In March, 1813, another boat he calls B was got to work. 
She was 58ft. long on the deck, and hadan 11ft. beam. Her 
| power was that of 10 horses, and she was successful 
|for a time and remunerative to her owner, but 
she also was superseded by vessels of greater speed 
| and less draught of water. About Midsummer of the same 
| year (1813) another vessel, C, with a 7Oft. keel, 75ft. 
| deck, and 13ft. beam, started running. Still another 
| vessel, D, was first tried about the same time. She was 
69ft. from stem to stern, had a beam of 15ft. 2in., and 
drew 4ft. of water. At first the machinery did not work 
| very well, but “ having got new machinery, she was found 
| last summer [apparently 1814] with regard to steering 
| well, and moving swiftly, on the whole the best adapted 
| to the Clyde.” She was intended to carry goods as well 
| as passengers, and her accommodation was not very good, 
| and her draught, although only 4ft., was greater than that 
| of some of the other vessels. 
| In 1814 also, another vessel, E, of 80 tons burden, was 
| put into service. By the next year, in addition to three 





Treatise on Propelling Vessels by Steam, «c.” It was regarding steam navigation which was obtained after vessels which had left the Clyde for other ports, there 


written by a civil engineer of the name of Robertson 
Buchanan, and was published in Glasgow in the year 1816. 
We feel sure that a few extracts from this book wili be of 
interest to those of our readers—and we believe them to 


be many—who are interested in the historical aspect of | 


their profession. 

It is pointed out at the beginning of the preface to the 
work that navigation by steam “having been more early 
introduced and carried to greater extent on the Clyde 
than on any other river in Europe,” more attention is 
devoted to the boats plying on that river than to any 
others. And then the author goes on to prophesy. 
“Calculating,” he says, “from the progress which has 
already been made in navigation by steam, it is reason- 
able to suppose that it will rapidly extend not only in 
those countries where it already exists, but that its 
benefits will be speedily experienced in every civilised 
nation.” Surely no prophecy of modern times has had 
more complete fulfilment. 

Mr. Buchanan divides his book into an introduction, 
eight parts, and an appendix. The first part deals parti- 
cularly with the peculiarities of the Clyde navigation and 
with an account of the various steamboats which had 
been employed on that river. Incidentally, “for the use 
of those who have not previously paid attention to the 
subject of the steam engine,’ the author introduced 
‘a popular account and description of that useful inven- 
tion.” The second part contains “ descriptions of various 


Edge View of Paddlcivhecl 
Fig. 1.N°6 
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METHOD OF ADJUSTING PADDLE-WHEEL FLOATS 


modes which have been at different periods proposed or 
tried for propelling vessels.” Part ILI. deals-with the 


steam navigation on other rivers in Great Britain and 
Part IV. contains a short account of the steam- | 


Ireland. 





Vertical Section of Paddle Wheel . 
Fig:l. W? 7. 





Part III. was printed. 





























' were six steam vessels plying on the river. Among these 













































































“Tue Exciter” 





Swain Se 


LONGITUDINAL AND CROSS SECTIONS OF BOAT G 


In the preface it is explained that Mr. Miller of | 
Dalswinton appears to have made the first attempt at 
working a vessel by steam. 
The boat in question was 
double, with a paddle-wheel 
in the middle. The experi- 
ment, however, did not suc- 
ceed to the inventor's satis- 
faction. About the year 
1795 Lord Stanhope con- 
structed a vessel, which was 
seen by the author in the 
Greenland Dock, and in 
which the paddles were made 
in imitation of the feet of a 
duck, and were placed under 
the quarters. Reference is 
then made to the boat tried 
by Mr. Symington in 1801 on 
the Forth and Clyde Inland 
Navigation. In 1807 came 
Fulton’s boat in America, 
and not till 1812 was the 
Comet put to work on the 
Clyde. Soon after this a 
steamboat was running on 
the Avon at Bristol, and in 
1813 a steamer began to ply 
on the Yare from Yarmouth 
to Norwich. 





In the beginning of Part I. 
reference is made to some 
early attempts at mechanical propulsion without the use 
of steam. A Monsieur Duquet appears to have tried re- 
volving oars in 1699. A Monsieur Camus in 1703 proposed 
to work oars by machinery in three different ways, while 


there was one with a keel about 90ft. long and a I17it. 
beam, its engine being of ‘24 horses’ power.” Still 
another, of about the same burden, had an engine of * 30 
horses’ power.” 


Another boat, G, was constructed so as to draw as little 
water as possible, on account of the numerous shoals in 
the river. This vessel, with the usual complement of 
passengers, had a draught of only 3ft.6in. With the object 
of making her as light as possible, however, “ the engine 
was made of too small power, being only that of 8 
horses; yet notwithstanding this she makes the average 
voyage {Glasgow to Greenock, about 26 miles| within 
one quarter of an hour of the speediest vessel yet con- 
structed, and which has an engine of 14 horses’ power.” 
It may be mentioned that the distance between the two 
points had been accomplished in 2} hours, the tide being 
favourable, but the voyage being made against a moderate 
head breeze. The reason given for the performance of 
the lower powered as against the higher powered boat is 
that the construction and workmanship of the engines of 
the former were superior—she had “ two engines of four 
horses’ power each.” It appears highly probable also, in 
the light of later knowledge, that the method of com- 
puting the horse-power in the various cases may have 
been faulty. Particular interest attaches to these two 
boats E and G in that engravings of them are given, and 
these we are enabled to reproduce. Taking the latter 
first, as it is dealt with first by the author, Fig. 1, No. 1, 
is an elevation or side view showing one of the paddle 
wheels. Fig. 1, No. 2, is a longitudinal horizontal section. 
Fig. 1, No. 3, isa longitudinal vertical section showing the 
interior of the cabins and machinery ; while Fig. 1, Nos. 4 
and 5, are transverse sections. We have adhered to the 
author’s numbering and descriptions. A general refer- 
ence to the letters on these various figures is given as 
follows :—A, the fore cabin ; B B, space for the machinery ; 
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pn F, the boiler, whic 


two steam engines; GG, 
cylinder ; 6 


“Even,” adds the author, 


paddle-wheels ;+ I, the ladies’ cabin; K, the principal ' that they have much more power to bring her round than 
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cabin; L, L, L, stairs to the cabin; M, M, water-closets ; 
N, N, gangways; O, O, seats at the stern and on deck ; 
P, the rudder. 

As even at this early date inconvenience had been 
found owing to the “ paddles” being much deeper in the 
water when the vessel was laden than they were when | 
she was light, and the difficulty had been met by the con- | 
trivance shown in Fig. 1, Nos. 6 and 7. The two} 
“paddles,” A B, A B, instead of being fixed to the | 
shrouding, C D E G, of the paddle-wheel, were made to | 
slide inwards and outwards between guides by means of 
a rack, H H H, and connected to each “ paddle.” This 
rack was worked by a toothed wheel, I, movable round 
the axle of the paddle-wheel. Attached to the toothed 
wheel was a toothed segment, K, meshing with which 
was a pinion, L, fixed on a spindle, M N, which turned at 
each end in bushes fixed to the arms of the paddle-wheel. 
All that was necessary in order to make the “ paddles ” 
work more or less deeply in the water was, when the 
paddle-wheels were at rest, “to turn, by a key or wrench, 
the spindle, M N, which, by means of the intermediate 
parts above described, causes the paddles to recede from, 
or approach to, the centre of the wheel.” 

The boat E is shown in the engravings Fig. 2, | 
Nos. 1 to 5. In this case, again, a list of reference letters 
is given, which are as follows:—A, the fore or second 
cabin; BB, space for the machinery; C, the iron | 
chimney, serving also av a mast; D, the boiler; E E, the | 
steam engine; G, the crank; H, the fly-wheel; I I, the | 
paddle-wheels; K, ladies’ cabin; L, steward’s room; | 
M, principal cabin; N N, stairs to the cabins; O O, water- | 





Fig. ILN?3 








Fig. ILN?#. 
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AND PLAN OF THE BOAT E 


the wheels of a steamboat can possibly have.” It is 
remarked also that a boiler when placed on one side of a 


| vessel is objectionable, because “any change of the 


quantity of water in it causes the vessel to heel.” In 


| steamboat “ G,” it is pointed out, the boiler extends from 


side to side of the vessel, ‘‘ which is a much better mode.” 


theiron chimney serving alsoasa mast; D,thesteward’s | light of the experience of to-day. Thus it is stated that 4, 9, 16,25). In other words, to make the same vessel 

contains the cylinder of the | the steamboats of that day were less easily turned than 
the steam engines ;* aa the | vessels propelled by sails. 
b, the beams; cc, the air pumps; H H, the | “common oars act so far out from the side of the vessel | 


|move with ten times a given velocity requires one 
| hundred times the power.” 

The details given of the cost of the steamboat G are 
| interesting :— 





£. 
TN cs sa ater Sasa ptiae. cee, met deat lan | 
Steam engine, and all other machinery. cost 
£1000, about £700 of which went for the 
steam engine. The rest of the sum, about 
£300, was laid out for the paddle-wheels and 
ting ge FE SER RS 
Dep anill g's  eee ae 
i, ee fe ee 
1970 
| Contingent expenses... ... ...... sxe Nepean: eae 
Total 2300 
Details of coal consumption are also given. It is 


| remarked that in a boat there is greater waste of fuel 
| than in the case of a shore engine. One of the boats 
| with an engine of 33 horse-power required 3 tons 12 cwt. 
| from Glasgow to Gourock—fully 29 miles—and back to 
Glasgow. Another of 15 horse-power, and still another 
of 8 horse-power, took each the same quantity, viz., from 
Glasgow to Greenock—26 miles—and back to Glasgow, 
1 ton 4 cwt. 
The part of the volume devoted to various systems of 
propulsion which have been tried is full of interest. 
Space, however, will not permit of our doing more than 
briefly to refer to one or two ofthese. Fig. 3, Nos. 1 and 2, 
show a method “reduced to practice” by Mr. James 
Linaker. In this the water was drawn in through the 
front of tubes extending the full length of the vessel below 
the water-line, and expelled at the rear. The following 
key is given of the drawing:—A A, the boat; B B, the 
trunk pistons: CC, the trunks; DD, the trunk piston- 
| rods; E E, levers connected with these piston-rods, and 
|to which motion is communicated from the steam 
| engine K by GG, the rods; and H, the tumbler. The 
| method of working is self-evident. A second plan of 
| Mr. Linaker’s is shown in Fig. 4, Nos. 1 and 2. In these 
| A A, show the boat; Lb B, the steam engine; C C, the 
| boiler formed of wood to contain water and steam, 
| with iron flues to contain the fire; DD, an iron 
chimney; EE, a large cylinder, connected with 
two horizontal trunks; II and MM have valves in 
them and form a large double pump, the piston F of 
which, being moved by the steam engine, will, on its 
| ascent, supposing the air previously expelled, draw water 
| at the valve G in the trunk M M, and force water out of 
| the valve H of the trunk II; again, the descent of the 
| piston F will draw water by the valve K in the horizontal 
| trunk II, and force out water at the valve in the 
trunk MM. “By means of this alternate expulsion of 
the water from the trunks the boat is propelled.” ‘“ Ex- 
periments,” continues the author, “ have been made on a 
| kind of screw; but this, I believe, after a trial on a con- 
| siderable scale in America, was rejected. Some mechanics, 
| however, still think favourably of it, and suppose that if 
| screw of only one revolution were used it would be 
better than where a longer thread is employed.” # He also 


Fig. UN? 2 
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follows :— 
Vessel. Length of keel. Beam. Burden, Horse-power of 
ft. ft, (tons). engine, 
H eas 65 dea 18 we 90 ae _ 
I i 85 ee 16 de — 5s 24 
K about 90 aes 16 te _ 5 32 
Fig IEN?5. 
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closet; P P, gangway; Q Q Q, seats at stern and on 
deck ; R, the rudder; and 8, covering of paddle-wheels. 
A series of general remarks on the navigation of the 
Clyde follows next, and they sound very quaint in the 
“ a engines made 45 strokes a minu-e, ard the length of the stroke 
vas in, 
+ The paddles were 9ft. in diameter and 2ft. llin. wide. They had ten 
paddles and made 30 revolutions per minute; 14.1ft. per second, or 











near'v miles per hour. 
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It is also shown that vessel D with only 14 horse-power 
travelled at 6 miles per hour in dead water, which was as 


fast as any of the three foregoing. Itis then stated that | 


it is not surprising that the increase of velocity had not 
been proportional to the increase in power, since “the 
resistance to which a boat is subject increases not in an 
arithmetical proportion (as 1, 2, 3, 4, 5, &c.), but in a geo- 
metrical proportion, viz.,as the squares of velocity (as 1, 


| Reference is also made to three other Clyde boats as explains a method he had devised for making the floats 


of a paddle-wheel always act in a vertical direction. A 
| curious suggestion is also alluded to. It is that of using 
| @ number of things resembling umbrellas, which would 
| fold together when pushed forward, and expand when 
| drawn backward in the water, and thereby propel the 
| vessel. He, however, remarks that it is obvious to any 
| mechanic that there is little hope of rendering this or 
| any other such folding and unfolding or hinged machinery 
| sufficiently strong and durable to answer the proposed end. 
| Part III., devoted to the navigation on rivers other 
than the Clyde, is of four pages only. It appears that at 
| the date of writing there were three steamers on the 
| Forth, two on the Tay, one on the Avon, one on the 
| Severn, three on; the Thames, one on the Trent, three 
|on the Tyne, one on the Mersey, and only one in all 
Treland ! 

Part IV. deals with navigation by steam in America. 
Reference is made to Fulton’s boat, and to the first steam 
frigate ever built—Fulton the First—carrying 32 long 
18-pounders, and to another steam frigate, 300ft. long and 
200ft. (!) beam, which carried 44 guns, four of which were 
100-pounders ! 

In Part V. a brief illustrated description is given of a 
boat propelled by cattle, the “cattle” being actually horses 
or mules ; from eight to thirteen of them. Fig. 14, Nos. 1 
to 4, shows this boat and its mechanism. The boat was 
double, and had a paddle-wheel placed in the middle. The 
horses or mules worked in a gin on the deck, and, by 
means of toothed wheel-work, communicated motion to 
the paddle. A BC is the horse course ; DE a large bevel 
wheel which drove the pinions G G ; H H werespur wheels 
attached to the pinions GG, which worked on studs, 
and communicated motion to the pinions II, and which 
were coupled to the axle of the paddle-wheel K. 

Part VI. is devoted to various subjects dealing with the 
| theory and practice of naval architecture, and is too 
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lengthy to attempt an abstract of it. It must suffice to | mineral. The volume of water dealt with by the Commi 

say that it treats largely of the resistance of bodies in the | SOUTH STAFFORDSHIRE MINES DRAINAGE. sioners during the year has been 154 million tons, agninas 
water, and discusses numerous trials very similar to those THE South Staffordshire Mines Drainage Commissioners ®¢4rly 17 million tons last year, and 15 million tons in the 
now carried out in experimental tanks. | are proceeding steadily with their important task of unwater- Previous year. It is satisfactory to find from the Commis. 


Parts VII. and VIII. do not call for any special remark, | ing the Midland mines, and thereby preventing one of the | Sioners’ annual reports that the improved machinery and 
plant of late installed have proved a success, and have effected 


considerable economies in working costs. From the report 
of the general manager, Mr. Edmund Howl, we gather as to 
general drainage that the mineral assessed for general drain. 
age rates for the year ending 3lst December, 1908, included 
in the annual accounts, has been 2,506,559 tons, which 
represents a revenue of £10,443. This is a decrease in out. 
put of 124,676 tons, or equal to £519 in value. This decrease 
in mineral assessed is spread over the four districts of Tipton, 
Oldbury, Kingswinford, and Old Hill. Bad trade is doubt. 
less the chief cause, but now that trade is reviving again, 
an improvement once more may be hoped for. In last year’s 
report an increase of 127,044 tons was recorded. The outlay 
upon maintenance of works and steam and electrical pump.- 
ing has been £1815, against £2167 last year. In addition to 
this, £219 has been spent on new surface drainage works, and 
placed to the debit of capital account. The total amount 
spent on new surface drainage works and charged to capital 
account since the year 1898 is £14,111. The interest of the 
loans has been £2855, and this has been duly paid. On 
account of decreased revenue, by special arrangements with 
the lenders of the general drainage loan, the covenants fixing 
the amount of principal to be repaid have been suspended for 
three years ending December 31st, 1911, and until that date 
only the surplus revenue is to be handed over. This arrange- 
ment will doubtless afford the Commissioners some amount 
of much-needed financial relief for a time; but the arrange- 
“The Engineer” eniie ier. ment does not apply to the loan of £15,000 from the Public 
: ' Works Loan Commissioners, dated September 8th, 1899, 

MR. LINAKER'S PINGT SUGGESTION During the year ending June 30th last 75 per cent. of the 

covenanted amount was paid off in respect of the loans 


saving that they are interesting from the historical point | chief English coalfields from being drowned out. Year by affected by the new arrangement and the full amount for the 
of view, as further particulars of some early steamboats | year this undertaking goes on with its useful work in the £15,000 loan—the total repayment being £3061. As regards 


are given, face of serious and, as it would almost sometimes seem, the expenditure upon works, it is satisfactory to find that a 
. distinct advance has been made in obtaining the assistance 


of the local authorities in keeping the streams free from 
obstruction. During the year the Commissioners have 
carried out joint work with three corporations, eleven urban 
district councils, and two rural district councils. 

With regard to the Tipton district, the output of minerals 
during the year has been 463,559 tons, which, at the amount 
per ton fixed by the Arbitrators’ award, gives a rate of 
£14,746. This has been amended by the Chancery allowance 
for pumping to £14,584, being a decrease of £1086 upon last 
year. The surplus of revenue, after providing for working 
expenses, is £1553, as against £195 last year. A further 
£4000 on account of the Tipton District Engineering Scheme 
—which is proceeding very satisfactorily—has been received 
from the Public Works Loan Commissioners, making a totul 
of £85,000. 

With reference to the Old Hill district, the assessments 
amount to £8152, against £8985 last year, and £8388 in 1907, 
The expenditure on working account has been £6598, as 
compared with £7953 last year. 


































































































Swain Sc THE QueBEC BripcE studies have progressed far enough 
to lead to a decision to request tenders on both cantilever and 
suspension types of structures, The centre span is to be reduced 
from 1800ft. to 1715ft. by constructing a pier 100ft. further out 
from the north shore than the present river pier. The bridge 
will be 85ft. wide and 150ft. above high tide for 600ft. 

BLACKPOOL AVIATION WEEK.—Satisfactory progress has been 
made this week with the preliminary arrangements for the above 
fixture, which will be held during the week commencing October 
18th, under the joint auspices of the Blackpool Corporation and 
the Aero Club. The site for the trials is a flat piece of land at 
South Shore belonging to the Blackpool Golf Club. The bunkers 

| are being removed and the course laid out by the Borough 
| Surveyor, Mr. Brodie. Grand stands to accommodate thousands 
| of visitors and houses to shelter the aeroplanes are in progress of 
MR. LINAKER’S SECOND SUGGESTION erection. The prize list is an attractive one, and the competitions 

will include long-distance flying, high speed, height, and pas- 

The Appendix contains, amongst other things, a refer- increasing difficulties, and year in and year out, coal is won pe ben wd pr ag "nl, cee GA op ciara 
ence to the suggestion in 1737 of Jonathan Hulls for “a | which, but for its exertions, it would be quite impossible to the names of Henry Farman (Farman biplane), Rougier (Voisin 
machine for carrying vessels or ships out of, or into any | bring to bank. Some idea of the gigantic nature of the task biplane), Paulhan}(Voisin biplane), Baratreux (Wright biplane), 
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harbour, port, or river against wind or tide, or in a calm.” ; which th issi i the , Sanchez-Besa (biplane), Emilio Edwardes, Dufour, and Defier. 
»P S : nee She Conmnnntin Gas Se Shape he getbenel deen the There are three other coatinental aviators with whom negotia- 


The book, though by no means an exhaustive treatise | fact that in the Tipton district forty-two tons of water have | * ; ‘ F d 
on its subject, is full of interest from oeginning to end. | been raised during the past financial year for every ton of | Deate virtually complete, namely :—Leblane, De Riche, an 
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RAILWAY MATTERS. 


Tux New South Wales Railway Commissioners, it is 
reported, have decided to electrify the remaining 434 miles of 
suburban steam lines running out of Sydney. A total o 146 miles 
of single track have been electrified during the last nine years, 
and the return on the capital invested is now nearly 6 per cent. 


Tun Great Eastern Railway Company has practically 
closed its stations at Theobald’s Grove, Forty Hill, and Church- 
pury. and has withdrawn its clerical staff from those plazes, 
Cheshunt will for the future deal with traffic for Theobald’s Grove 
and Forty Hill, and Lower Edmonton with that for Churchbury. 


We hear that the Rio de Janeiro Tramway, Light, and 
Power Company has opened a new sub-station at Meyer for sup- 
plying electricity to the new Caxomby tramway system and for 
general use. Another sub-station is being erected at Cascadura, 
and a supply is to be given to the cotton mills at Bangu and the 
military town of Sapopemba. 

Tux announcement is made by the Nicaraguan 
Government that work is shortly to be resumed on the Railway 
between San Miguelilo, on Lake Nicaragua, in Nicaragua, and 
Monkey Point on the Atlantic coast of that country. Of the 
£2,250,000 recently borrowed by Nicaragua, £430,000 will be used 
for the railroad. It will be 118 miles long—34 miles already have 
been constructed. 

Tux extensions to the Johannesburg tramways, which 
are to be undertaken forthwith, include the following works :— 
Extend Fordsburg tramwav to station, £6410; Beznidenhout 
Valley line to south side, £6500; extend Parktown West line to 
Rosebank terminus, £13,836 ; duplicate Parktown line from Ridge 
to Zoo, £3809; extend Auckland Park line to Helville, £6800 ; 
and extend Newtown line to Brixton, £19,295. 


Tue construction in the Departments of the Rhéne and 
Loire of an important series of narrow-gauge light railways of a 
total length of 80 miles, linking up various industrial centres in 
the mountainous and isolated country between Lyons, Roanne, 
and Saint Etienne is about to be begun, the Government having 
approved the scheme. The estimated cost to the Department of 
the Khine is £328,100, to be raised by means of a 3% per cent. 
loan. 

Tur Board of Trade have recently confirmed the follow- 
ing Order made by the Light Railway Commissioners :—Padstow, 
Bedruthan. and Mawgan Light Railway (Extension of Time) 
Order, 1909, reviving the powers granted and extending the 
period limited by the Padstow and Mawgan Light Railway Orders 
of 1903 and of 1905, for the compulsory purchase of lands, and 
extending the period limited by those Orders for the cempletion 
of the railway and works thereby authorised. 


In the House of Commons recently Mr. Joynson 
Hicks asked whether the Home-office would consider the ques- 
tion of compelling tramway authorities to fix on their cars a device 
for making a continuous noise when the speed exceeds a certain 
limit, as was now done in the case of motor omnibuses. Mr. 
Masterman replied that the question was under consideration, but 
the application of the device to tramcars presented special diffi- 
culties, owing to the varying limits of speeds authorised for tram- 
ways. Mr. Myer asked if Mr. Masterman was aware that some of 
the cars on the Thames Embankment travelled at a speed of over 
20 miles per hour, but no answer was given. 


Tue rack-and-pinion railway from Chamonix to the 
Montanvert, overlooking the Mer de Glace, though opened for 
traffic iu 1907, was only finally completed in May, 1909, as up to 
that time it stopped short at the top and passengers were com- 
pelled to get out and walk for the last part of the climb. The line 
aacends in two sharp zigzags, with an average gradient of 1 in 6 
and a maximum of 1 in 44. The engines, of Swiss construction, 
from the well-known works at Winterthur, are fitted with four 
separate and independent brakes, operated by different means, 
including a steam brake, which comes into action automatically 
whenever the engine speed exceeds 5} miles an hour, so that any 
risk of an accident on the steep incline is very remote. 


EXPERIMENTS are being carried on in Berlin with a new 
type of electrically driven motor omnibuses. When fully charged, 
these vehicles can carry thirty-six p gers a di of over 
miles at an average speed of 124 miles per hour, but, inasmuch as 
the working expenses are very heavy, it is considered that they 
would be run at a profit only on lines with plenty of short distance 
traffic. A special feature of the past year was the first introduc- 
tion into German South-West Africa of a 45 horse-power passenger 
car by the German Imperial Colonial-office. All four wheels are 
driven, and in the course of a lengthy trial trip of nearly 1000 
miles over hilly country and through deep sand the vehicle proved 
to be thoroughly efficient. The military authorities have placed 
somewhat extensive orders for various makes of motor cars. 


In order to cope with the contemplated increase in the 
train service on that section of the London and Brighton Railway 
consequent on the electrification of the South London line, it has 
been arranged, with the sanction of the Board of Trade, to use 
one of the two “up” lines for ‘“‘ down ” working for a distance of 
1} miles during the ‘‘ rush” hours in the evening, when additional 
facilities are required for the dispatch of trains from London 
Bridge. This arrangement of alternate line working will also 
enable the company promptly to clear the terminus of empty 
trains after business hours in the morning. The Brighton Railwa 
are to be congratulated on their efforts to solve a difficulty whic’ 
is experienced by all suburban lines carrying a large traffic within 
a limited period of time, when the flow of traffic is towards 
London in the morning and in the reverse direction in the evening. 


Ix connection with the adoption of automatic signal- 
ling on the Metropolitan Railway it has been found advisable to 
remodel the arrangement of running roads at Aldgate station. 
Formerly the through roads ran through the centre of the station, 
and on the other side of each platform was a terminal bay. This 
plan, though fairly convenient, naturally caused considerable 
fouling of the roads when the bays were used, which was very 
frequently. Hence the former through roads have been made 
terminal Cave and the through circle trains take the outermost set 
of rails in each direction, which have been transformed from 
terminal lines to through roads, arriving at what may be termed 
the wrong side of the platform. With the sliding doors under the 
control of the staff, there is not the danger that there is connected 
with the closing of the ordinary swing doors when the train is 
a the platform on the wrong side, as in the case of all island 
platforms, 


Procress is being made with the projected rack-and- 
pinion railway from Le Fayet to the Aiguille du Goiter vié@ the 
Col de Voza and Mont Lachat, which it is proposed eventually to 
prolong to the summit of Mont Blanc itself, and the Le Fayet-Col 
de Voza section was opened for traffic last July. The next sec- 
tions to be undertaken are from the Col de Voza to Mont Lachat 
and the Téte Rousse—10,380ft.—but the real difficulties of the 
undertaking will begin with the last section, from the Téte Rousse 
to the Aiguille du Gotter, 12,600ft. high, the provisional terminus 
of the line, This section of about a mile and a-third will require 
tunnelling throughout its length. It is calculated that the 








journey from Le Fayet to the Aiguille du Gofter will take about 
four hours, and as the summit is only an easy five hours there and 
back from the Aiguille it will thus be possible to make the ascent 
of Mont Blanc from Le Fayet and return in fourteen hours. As 
for the Aiguille du Gofiter-Mont Blanc section, long and laborious 
preliminary surveys and soundings of the sub-glacial soil will be 


NOTES AND MEMORANDA. 


A HypRAULIc dredge reclaiming land at Bombay, India, 
recently dredged a channel through stiff blue clay 300ft. wide, 
21ft. deep, and 1000ft. long in 85 working hours, the average rate 
of discharge being 2700 cubic yards per hour. 


An excess of phosphorus in bronze causes pin-holes in 
the casting. The ideal condition in the use of phosphorus is 
when just the right amount is added to the bronze to remove the 
oxide present in it, and a small quantity only is needed for this 
purpose. Owing to the fact that the quantity of oxide in copper 
or bronze is always variable (depending upon the manner of 
melting, &c.), the amount of a son nse to be introduced can only 
be approximated. The same rule holds true of all deoxidising 
agents, 


Ow1ne to the careful adjustment and regulation of 
temperature necessary in hacteriological incubators, a new 
incubator has recently been built which will be heated by 
electricity, and which it is expected will thus overcome the 
difficulties with gas-heated incubators. Incandescent lamps are 
used in the new heater to maintain the required temperature. A 
new mercury regulator controls the lamps. The instrument was 
tested quite recently for a run of forty-five days, and the 
variations in temperature during this time were practically 
nothing. The incubator is formed with a triple wall, providing a 
water jacket and an air space, and is covered with asbestos 
finished in white enamel. 


Great progress has been made by Argentina during 
the last few years. This progress is partly the outcome of her 
rapid agricultural development, though only 15,830,000 of 
295,050,700 hectares of land are under cultivation. But the culti- 
vated surface increases each year tremendously. Last year, for 
instance, not less than 1,213,000 hectares of land, or as much as 
one-half of the total surface of Belgium, were brought under cul- 
tivation. Among others there were produced 5,238 000 metre- 
tons of wheat and 1,100,000 metre-tons of linseed. The export in 
agricultural products alone was over 1 milliard of shillings, of 
live stock 468,522,000. The total imports amounted to 
1,102,000,000 marks ; of this there was taken up by agricultural 
machines and implements 16,784,000 marks, by seeds for sowing 
purposes 15,473,000, and by live stock 7,198,000 marks. 


Durine the eight months ending August 31st Great 
Britain exported iron and steel and manufactures thereof to the 
value of nearly twenty-four and three-quarter millions; other 
metals, five and a-half millions; cutlery, hardware, &c., nearly 
three and a-half millions ; machinery, over eighteen and three- 
quarter millions ; and ships, four millions. Our exports of iron and 
steel and manufactures thereof for August amounted to £2,944, 430; 
of other metals, to £719,712 ; ofcutlery, hardware, &c., to £426,059 ; 
of machinery, to £2,228,672 ; and of ships, to £358,509. The 
total British exports for August amounted to £32,114,700. The 
total value of exports from the United Kingdom during the eight 
months ending August 3lst was £244,536,290. The most notable 
increase among engineering exports during August were those 
concerning various metals, cutlery, &c., and ships, with an aggre- 
gate advance of £128,872 over the corresponding month of last 
year. 


ELecrricity has once more been enlisted in the service 
of business, an invention having been perfected which wil] make 
the tampering with all forms of credit notes, and many other docu- 
ments, impossible. A glass-topped desk is provided with an 
aluminium plate. Beneath this are a couple of electric batteries, 
a rheostat, condensers and resistances connected with the alu- 
minium plate. The circuit is completed by a stylographic pen, 
connected by an ordinary flexible cord to the batteries. The 
cheque or other document is placed on the aluminium plate, which 
is then written over with the stylus, with the result that a series 
of small sparks are seen to burn tiny holes in the paper or parch- 
ment, leaving the words traced out in brown—the tiny carbonised 
dots. Such a document cannot be tampered with, and if only the 
apparatus answers well in practice, these little glass desks, with 
their appurtenances, should soon be seen in every bank and busi- 
ness office, It is only in accordance with the fitness of things that 
this invention is due to a Parsee gentleman, for Parsees are almost 
as intimately connected with banking as were the olden Lombards. 


AccorDING to the Engineering Record, insulation 
joints in steel water pipe are to be built into the two 30in. lines 
which will carry the Little River supply of Springfield, Mass., 
under the Connecticut River, in order to prevent a flow of electric 
current through the crossing. A joint of wood stave pipe will be 
introduced in each pipe at each end. The castings for the ends of 
the joints, between each pair of which there is a gap of 3ft., are 
flanged to connect with the regular 30in. pipe. The interior 
diameter of each casting is 30in.; the outside surface, for a dis- 
tance of 15in. from each end, is turned to a circle precisely 33in. 
in diameter except for three beads which are allowed to project 
above the rest of the surface. Cypress staves, 5ft. 6in. long and 
varying in thickness from 2in. at the ends to 4in. at the middle, 
lap over the ends of each casting a distance of 15in. and form a 
3ft. length of wood stave pipe between the metal parts of the line. 
Eight welded hoops of lin. > 4in. steel band the staves together, 
bringing the wood to a tight fit around the ends of the castings 
——— the beads to sink into the staves and thus hold them 
in place. 


Tue Industria of Milan gives the following particulars 
respecting the imports and exports of automobiles and of bicycles 
into and from Italy. The imports of automobiles have fallen off 
during the last few years. From 931 in 1906, the number decreased 
to 725 in 1907, and to 348 in 1908, with a declared value of 4,854,470 
lire. On the other hand, the exports have risen from 899 auto- 
mobiles in 1906 to 1283 in 1907, and to 1629 in 1908, with a 
declared value of 28,236,765 lire. The countries they were sent to 
are France, the United Kingdom, Switzerland, Austria-Hungary, 
Germany and countries out of Europe. But the production of 
bicycles is below the demand. In 1908 the importation of bicycles 
and of parts of bicycles showed a marked increase ; indeed, the 
former rose from 4502 in 1907, value 870,060 lire, to 7719, valued at 
1,433,270 lire, and in ‘‘ parts ” the increase was from 7815 quintals, 
for about 4,000,000 lire, to 10,488 quintals, valued at 5,244,000 lire. 
Bicycles and their ‘‘ parts” came chiefly from Germany, which 
supplied about half, from the United Kingdom, France, United 
States, and Switzerland. The export of bicycles is far less import- 
ant, and was only 648, valued at 125,120 lire in 1908. 


A new method has recently been suggested for the 
absolute measurement of resistance. A revolving coil, or two such 
coils, are to be so disposéd in the magnetic field of a pair of fixed 
coils as to yield an E.M.F. which can be compared, ty means of 
a differential galvanometer, with the fall of potential through a 
fixed resistance, and so give the absolute value of the resistance. 
The advantage of this method would be that the E.M.F. 
generated could be a thousand times greater than in a Lorenz 
apparatus, while the thermoelectric forces at the sliding contacts 
would be considerably less; for a revolving coil cuts the lines of 
force four times in each revolution, and two coils of only 125 
turns each would therefore generate a thousand times the E.M.F. 
produced by a disc, supposing the field and speed the same, and 
the area of the coils equal to that of the disc. The thermoelectric 
forces due to the brushes would be less, because the commutator 
could be much smaller than the disc. The method of securing 
this result is not quite so simple as in the Lorenz experiment, but 
it seems to be free from any serious difficulty. An apparatus of 





necessary before even a beginning can be made of this project. 





this kind is being constructed at the Bureau of Standards, 
Washington, : 





MISCELLANEA. 





Tue Manhattan Bridge across the East River between 
Manhattan and Brooklyn, which is new almost finished, has been 
investigated by Mr. Ralph Modjeski at the request of the Board 
of Estimate and Apportionment of New York and pronounced 
** carefully Peele and when completed amply strong to carry 
the heaviest traffic which may be placed upon it in the near 
future, as well as any reasonable additional increase in the weight 
of properly regulated traffic it may be called upon to carry for 
many years to come.” 


AccorpinG to the Engineering and Mining Journal 
the first pig iron in the United States made in the electric furnace, 
which has been put on the market commercially, comes from 
the plant at Héroult, in Shasta County, California. This plant 
uses furnaces of the Héroult type, and electric power is furnished 
by the Pitt River. The first regular shipment was 20 tons of pig 
iron delivered in Redding. The electric furnace in operation is 
turning out about 25 tons of iron daily, and delivering it at a cost 
less than the present price in California. Some few changes have 
still pot made before the process will be considered completely 
successful. 


SomerTHine is at last being done by the municipality 
to improve the lighting of Salonica, The electricity will be 
supplied by the dynamos which drive the electric trams. The 
wires will be carried overhead, and for this purpose 211 tapering 
trellis-pattern standards of Belgian iron of an average weight of 
1760 lb. are to be used. Private consumers still seem to be 
deterred by the tariff—70c¢. per kilowatt—though this compares 
favourably with some European rates. Sofar three theatres and a 
big flour mill are the only instances of private electric installations. 
Three of the four main arteries of Salonica will shortly be lighted 
by electricity, as well as one or more of the principal cafés, 


SciENTIsTs now have placed at their disposal the highest 
meteorological and astronomical observatory on the American 
continent. It issituated on the top of Mount Whitney, California, 
14,000ft. above sea level. Realising the value for effective and 
progressive astronomical and meteorological work of an obser- 
vatory far above the clouds and free from dust and smoke near 
great cities, the Smithsonian Institution decided to build a suitable 
laboratory on Mount Whitney. Now that the observatory is 
opened it will be used by scientists of the Smithsonian Institution 
and by others to make observations. The Smithsonian Institution 
will permit the building to be used by any scientist gratuitously. 


Writine from Berdiansk, in the consular district of 
Odessa, the British Vice-Consul reports that there are really no 
new openings for British trade, seeing that there is no direct line 
of steamers with British ports. British goods required by shop- 
keepers come from Odessa. Sections for reaper and mower knives 
come from the United Kingdom and America, and the principal 
makers send their representatives to take orders from the agricul- 
tural machine manufacturers. The special steel plates for plough 
breasts have hitherto come from Germany, but Russian works are 
now offering them, and the demand for the foreign article must 
cease. There is no reason why British makers should not doa 
trade in self-binding reapers if they can compete in price with the 
Americans. 


In view of the serious delays occasioned in the 
ordinary telegraph service during the severe magnetic storm on 
September 25th, it is interesting to find Mr. W. H. Eccles writing 
to the Electrician to say that although he was working a wireless 
telegraphy station in Surrey between the hours of 2,30 and 4 p.m. 
on that day he did not know that a storm was in progress, so 
entirely absent was any sign of unusual disturbance. The dis- 
turbances set up in ordinary wire telegraphs are, of course, due to 
induction caused by the fluctuations of the magnetic field enclosed 
by the telegraph circuit, which consists of the overhead wire and 
the earth return. In wireless telegraphy there is no such circuit, 
the age being tr itted by waves in the ether, and, 
apparently, these are not affected by magnetic storms, 


A COMBINATION girder and arch bridge has recently been 
built near Saybrook Junction, Conn., for an electric railway carry- 
ing large cars, which, when loaded, weigh about 50 tons. It is on 
a long 2 per cent. incline, and, in order not to increase the gradient 
and raise the bank on each side of it, a flat arch of reinforced con- 
crete, only Sin. thick at the crown, was adopted. The clear span 
is 30ft., with a rise of 2ft. 8in. Instead of solid abutments, two 
diagonal reinforced concrete struts are run down to a skewback 
25ft. back of the springing line, and support is provided at the 
springing by a transverse girder, carried by two piers. The track 
on each side of the arch is carried, directly above the diagonal 
struts, by reinforced concrete girder spans, supported by the piers 
at the springing line and by another set rising from the skewback 
footings. 


WE understand, states Electrical Engineering, that 
a change of considerable importance has been decided upon by 
the postal authorities in reference to the future control of elec- 
trical engineering arrangements of the North Midland district. 
For many years Nottingham has formed the headquarters of a 
widely scattered area, including parts of Yorkshire and Stafford- 
shire, and the whole of the counties of Nottingham, Lincoinshire, 
Leicestershire, Derbyshire, and Rutlandshire. After December 
Ist this territory will be absorbed by the Leeds and Birmingham 
districts, opportunity being afforded to the existing staffs at Not- 
tingham of transferring to other centres of administration. The 
change is coincident with the approaching retirement under the 
age limit of Mr. T. J. West, the present electrical superinten- 
dent. 


Napues, deservedly renowned for its beauty, still, 
states the Electrical Engineer, undeservedly retains its notoriety 
for the dolce far niente of its lazzaroni. As a matter of fact, 
modern Naples is one of the most industrious of old-world cities, 
largely because its wideawake Edils have known how to spend 
judiciously and offer all kinds of valuable concessions for the 
development of .the manufacturing quarter in the plains, 
Another manifestation of their enterprise is seen in the me 
electric scheme, which will utilise the wasted powers of the 
Volturno River. The dam will be built high up the river and 
water conducted to the generating station, 50 miles from Naples, 
by means of sluices. Turbines will drive the three-phase 
generators, the current will be stepped up from 5000 to 45,000 
volts, and it is expected to be able to transmit 16,000 horse-power. 
In this way a fresh impetus will be given to the industrial suburb 
of Naples, while the citizens themselves will also benefit by power 
being made availabie for domestic purposes. 


Last year, according to the Home-office returns, the 
electric coal cutters in use increased from 643 to 737, while 
the compressed-air machines moved from 850 to 922, The electric 
coal cutter has made the greatest strides in Scotland ; per contra, 
it is hardly known in South Wales, where hand work is almost 
exclusively used. When it is remembered that only 5 per cent. of 
our coal output is machine-cut, the vastness of the field open to 
electricity may be realised. At present compressed air is supposed 
to be safer than electricity, especially in mines liable to fire-damp. 
But with proper precautions electricity can be made perfectly 
safe, and in any case the value of electric power for driving air 
compressors is admitted. As a sequel to the growing use of 
machinery in mines comes the recommendation of a Royal Com- 
mission that there should be more Home-office inspectors, and 
that while the qualifications of the existing inspectors should be, 
if possible, increased, a new class of assistant should be created. 
These are to be men with thorough practical experience in pit 








work, and chosen by competitive examination. 
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‘ would have to be fixed, 


TO CORRESPONDENTS. 


De Inorder to avoid trouble and confusion we find it necessary to inform 
corr that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a lar; 
envelope legibly directed by the writer to himself, and ‘amped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions, 

De All letters intended for insertion in Tas Enouvesr, or containing 


, should be nied by the name and address of the writer, 
wo necessarily for idiot, but as a proof of good faith. No notice 
whatever can of anonymous convmunications. 


pe We cannot undertake to return drawings or manusecrivts ; we must, 
therefore, request corresvondents to keep copies. 


REPLIES. 


T. H. B.—Your letter has been forwarded. 

A. P. (Barry Dock).—The Admiralty will not permit the publication of 
drawings, and we are therefore unable to help you. 

A. T. (Dundee).—We have no knowledge of the work of the school in 
question, and are therefore unable to express an opinion. 

B. H. (Norwich).—The qualifications.are plenty of experience, plenty of 
common sense, and much steadiness. Write to some of the insurance 
companies and tell them you want a berth. 

G. J. (Hammersmith).—See ‘‘Steam Boilers: Their Management on Land 
and Sea,” by Peattie—a small book—or Hutton’s “Steam Boiler Con- 
struction,” a larger and more expensive book. 

G, A. H.—We cannot recall even having seen a book which would meet 
your friend’s wants. The only thing would be to consult some good 
works on shipbuilding and marine engines. See, for omen, Sothern’s 
** Verbal Notes and Sketches,” and Holms’ “‘ Practical Shipbuilding.” 

F. B. (London).—What you want is not easily obtained anywhere, and is 
now-a-days practically impossible in London, where only one big marine 
engineering works remaius, viz, The Thames Ironworks ay ogy 
and Kngineering Company, Limited. Your best chance will to try 
the Tyne, Clyde, or Wear, and ycu will almost certainly have to pay a 
premium. On the Tyne try Hawthorne, Leslie and Co., Limited, Sir W.G. 
Armstrong, Whitworth and Co., Limited, Walker, and Wallsend Slipway 
and Engineering Company, Limited. On the Clyde there are many firms: 
Fairfield Shipbuilding and Engineering Company, Limited, David and 
William Henderson, A. and J. Inglis, Denny Bros., London and Glasgow 
Engineering Con:pany, and so on. On the Wear are Wn:. Doxford and 
Sons, Limited, and the North-Eastern Marine Engineering Company, 
Limited. It is hardly likely that any firm will guarantee any one a good 
salary at the end of his time. 


INQUIRIES. 


“MARCHANT” PATENT PROPELLER LUBRICATOR. 
Sir,—Can any of your readers give me the name and address of the 
. x. 


makers of the ‘‘ Marchant” patent propeller lubricator ? S.I 
October 4th. 





ADDRESS WANTED. 

Smr,—Some time ago a Mr. A. P. Fleming circularised me, asking for 
particulars of the engineering school here. I prepared a reply, but unfor- 
tunately lost his address. I would be grateful if you or any of your 
readers could give it to me. C. W. L. ALEXANDER. 

Engineering Department, Queen's College, 

Cork, September 2¢ th. 








MEETINGS NEXT WEEK. 





“Tas Junior InstiruTION oF ENGInEERS.—Friday, October 15th, at 7 p.m. 
Visit to the Model Engineer Exhibition, Horticultural Hall, Westminster. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—Wednesday, October 13th, 
at St. Bride’s Institute, Bride-lane, Fleet-street, E.C. Prof. Henry Adams 
will deliver his Presidential Address, ‘‘ Standa:disation.” 

Tue INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES ASSOCIATION.— 
Monday, October llth, at 8 p.m. Paper, “Invention and Industrial 
Progress : with a Treatise on the British Patent System,” by Mr. J. E. 8. 
Lockwood. 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday, October 15th, at 
8 p.m., in the Institution House, Storey’s Gate, St. James’s Park, West- 
minster, S.W. Monthly general meeting. Paper, ‘‘ Heat Transmission,” 
by Professor W. E. Dalby, of London. 

THE INCORPORATED INSTITUTION OF AUTOMOBILE ENGINEERS.—Wednesday, 
Ostober 13th, at 8 p.m., at the Institution of Mechanical Engincers, 
Storey’s-gate, St. James’s Park, S.W. Dr. H.S. Hele-Shaw, F.R.S., M. Inst. 
C.E., will deliver his Presidential Address, ‘‘ Aerial Automobilism.” 
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The Life of Permanent Way. 


DURING the last meeting of the Iron and Steel 
Institute Mr. R. Price-Williams read a paper on 
“The Serviceable Life and Cost of Renewals of 
Permanent Way on British Railways,” which is 
very full of interest. It will be remembered that 
Mr. Price-Williams not long since read a paper 
on the cost of the maintenance of locomotives 
on different railways which was full of figures, 
to say the least startling. The present paper may 
be taken as supplementing the irst. It would be 
impossible within reasonable limits and without 
being tedious to follow Mr. Price- Williams through 
all his figures; for our purpose it will suffice to 
concentrate attention on a selected few. All his 
information has been acquired from the Board of 
Trade returns, which again have been supplied by 
the railway companies. There were in 1907 about 
23,000 miles open for traffic in the United Kingdom ; 
some 13,500 miles are double and more. Of single 
lines there are 10,250 miles, while sidings represent 
14,000—an astounding mileage. The total annual 
cost of maintenance works out at £11,000,000, or 
nearly 15 per cent. to the total working expenses, 
which are now about 63 per cent. of the total 
receipts. The 15 per cent. represents the total 
renewal in ten years of 5039 miles of permanent way. 
That is to say, that every year 504 miles are com- 
pletely worn out and must be renewed. In terms 
used by actuaries, this represents the death-rate on 
which, if insurance were possible, the premium rate 
It must be kept fully in 





view that under the heading “permanent way ”’ 
Mr. Price- Williams includes all the machinery and 
appliances, apart from engines and rolling stock, 
required for the safe conduct of traffic, as, for 
example, signals of all kinds and mechanism for 
working points, These are general statements, and 
we now proceed to consider particulars. 

As we have said, we must narrow our field of 
view. We shall speak, therefore, mainly of two 
lines, which stand at opposite ends of the scale. 
The London, Brighton and South Coast Railway 
has cost during the last ten years more than 
other lines, the expenditure averaging £418.18 
per mile. In marked contrast is the North 
British, with £190.8 per mile. The cost on the 
former railway was therefore £227.38 per mile 
greater than the cost on the latter. To account for 
this enormous difference we turn to the relative 
traffic, and we find that the tonnage of goods and 
minerals is just twice as great on the Scotch as it 
is on the English line. The North British is not 
an easy line to work, neither is the London, 
Brighton and South Coast. Mr. Price-Williams 
contents himself with putting forward figures. He 
does not attempt to give a reason for the disparity. 
Nor is this an isolated case. Onthecontrary. Thus, 
on the London and North-Western, the goods and 
minerals work out at 26,493 tons per mile, and the 
cost of renewals is very nearly £336 per mile. But 
on the North-Eastern the traffic is 36,000 tons, 
while the expenditure is only a trifle over £236 per 
mile. There is ample evidence that goods and 
mineral traffic has little or no effect on permanent 
way, and that it is passenger traffic which is 
answerable for the heavy outlay. Now, the maxi- 
mum weight for each axle is probably not greater 
with passenger than it is with mineral stock, but 
it is fairly certain that for “ goods” traffic it is. 
A 10-ton four-wheeled coal wagon fully loaded re- 
presents 16 tons, or, say, four tons per wheel; but 
the same wagon, nominally, with, say, two tons of 
farm produce, has only two tons per wheel. On 
the other hand, the total weight of a modern 
corridor coach is little affected by the presence or 
absence of passengers. But quite apart from the 
weight we have speed, and it has always been known 
that the wear and tear of permanent way is enor- 
mously increased by high speeds. Very few goods 
engines have axle loads as great as those quite 
common with express locomotives. The first have 
six or eight wheels coupled ; with 15 tons per axle 
we have 45 and 60 tons respectively—maximum 
dimensions for goods and mineral engines in this 
country. But 18 tons per axle and more are quite 
usual for passenger locomotives. Again, the speeds 
of mineral and goods trains are low; that of pas- 
senger engines becomes daily greater and greater. 
Further, as Mr. Price- Williams points out, the wear 
and tear of crossings and frogs is enormously 
augmented by the smashing blows delivered to 
them by trains running at great velocities ; and we 
have probably in addition the great lateral stiffness 
of a close buffered train as certain to exert stresses 
on curves, from which the rails are exempt with 
loose-coupled go-as-you-please wagons. 

It is, we think, impossible to read Mr. Price- 
Williams’ paper without arriving at the belief that 
high speed costs a great deal more than it is the 
custom to take for granted. The question arises, 
how can the enormous outlay on permanent way 
be reduced? Mr. Price-Williams sets himself to 
suggest one way, which consists in softening what 
we may term the asperities of the road. The vehicles 
and the track are two independent parts of the 
same machine—just as much as the V’s under the 
table and the grooves on the bed of a planing 
machine. Each vehicle is subjected to two disturb- 
ing forces, the one vertical, the other horizontal. 
The first can be reduced by keeping the rail tables 
level. Concerning the latter, Mr. Price- Williams 
said :—‘‘ Permanent way has certainly been greatly 
improved and better maintained, and renewed with 
stronger and better materials, but on those portions 
of the main lines where there are junctions, and 
at all intermediate stations over which trains pass 
at high speeds without stopping, there are the 
knife-edged facing points and the main line rail 
crossings, more especially those known as the 
obtuse or diamond crossings, at all of which there 
is a gap in the main line rail, and they are all of 
the primitive types of crossing and switches as at 
the time Sir John Hawkshaw alluded to the 
permanent way in 1866. It is notoriously the fact 
that at these main line junctions and crossings, as 
the published records testify, some of the most 
terrible railway accidents have occurred. The 
recent very calamitous accident at Salisbury and 
Shrewsbury junctions have since directed attention 
to the great defects and risks at junctions when 
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trains are travelling at the high speed now attained, 
and to the need in such places for curves’ of 
greater radius, but that involves the adoption 
of longer and much more attenuated knife-edges, 
facing points or switch tongues, sharper-angled 
crossings, and bigger gaps in the main lines.” 
He went on to say thata method has been devised 
for dispensing with the gap in the main line, and 
rolling much stronger and larger tapered facing 
points, for which he hopes great things. 

The second method of reducing wear and tear is 
to try and improve rolling stock. It does not 
appear that there is any insuperable objection to the 
use of wheels which, while on the same axle, can 
roll independently round curves. Difficulties which 
presented themselves while machinery and materials 
lacked their present excellence have disappeared. 
Such wheels would beyond all question diminish 
the wear of rails. But leaving this on one side, 
we may ask if it is quite certain that all existing 
rolling stock represents the easiest running type 
that it is possible to devise. Endless experiments 
have been carried out to ascertain train resistance. 
We cannot call to mind one which was intended 
to settle the relative merits of different designs and 
types in getting round curves. It is impossible to 
believe that all the coaches in a train run with equal 
freedom. A little careful experimenting might 
supply a large quantity of useful information. 

On one most vital point Mr. Price- Williams’ 
figures help us not at all. We refer to the effect 
of engines alone on the roads. Is there, for 
example, any special feature about the North 
British engines which makes them less destructive 
than the London and Brighton locomotives ? 
Here is a subject far better worth discussion than 
the relative economy of simple and compound 
engines. It is an open secret that from the earliest 
days of railways locomotives have been scrapped be- 
cause, while otherwise admirable, they were specially 
destructive to the permanent way. We may re- 
mark incidentally that the relations existing between 
the road and the locomotive are seldom, if ever, 
mentioned in any discussion, or in any books. It 
seems to be taken for granted that all engines will 
perform equally well, provided the weight on any axle 
does not exceed about 18 tons. It may be regarded 
as proved by many years of experience that the 
destruction of permanent way is greatest when the 
resistance as a vehicle of an engine is a maximum. 
The two things are inextricably mixed, but the fact 
has never really been brought into that prominence 
which it deserves. We need scarcely add that 
neither we ourselves nor Mr. Price-Williams have 
done much more than touch the edge of a subject of 
the utmost importance to railway shareholders. We 
shall have more to say about it. We hope that Mr. 
Price- Williams has the like intention. 


Admiralty Destroyer Policy. 


To the man in the street who takes an intelligent 
interest in naval matters the variations which have 
taken place in the designs of our latest destroyers 
must be, to say the least, puzzling. In the early 
days of the introduction of the destroyer they were 
looked upon as pets or nuisances to be nursed or 
anathemised according to the temper and inclination 
of the admiral in command. With time and ex- 
perience came the desire to extend their sphere, 
and they were accordingly used more and more to 
accompany the fleet. It is ancient history how 
they were found unequal to the strain of continual 
buffeting in bad weather, and how the River class, 
with slower nominal speed but equal sea speed to 
the previous boats, came into being as the first 
of the ocean-going classes of modern destroyers. 
So far the development was perfectly natural, and 
followed a normal course, but subsequent classes 
have followed anything but the same road, and can 
only be explained by the assumption that the 
Admiralty have in turn become—to borrow a 
colloquialism from present-day affairs not connected 
either with the Navy or engineering—whole-hoggers 
and little-piggers. In the Tribal class the Admiralty 
went the whole hog. From the 254 knots of the 
River class the speed was increased to 33, the dis- 
placement nearly doubled, and the cost more than 
doubled. Turbines and oil fuel made this result 
possible; but, in point of armament, they were 
practically no better than the River class. 

Having achieved this remarkable result, the Ad- 
miralty appear to have come to the conclusion that 
the cost was not commensurate with the speed, and 
doubtless with the eagle eye of the Treasury upon 
them, set themselves the task of obtaining a cheaper 
class of boat. In the meantime, too, doubts had 


tanks or bunkers. 


unemployment. Already the daily papers are 
beginning to wring our hearts with prophecies of 
approaching distress. 


stocks and supplies of oil fuel, and as a precau- 
tionary measure the new boats were designed for 
coal burning. It is thought by some that if reduc- 
tion in cost were necessary, some reduction in dis- 
placement should have been made, as at one time 
seemed likely, whereas all the saving appears to 
have been effected on the machinery. The reversion 
to coal no doubt accounts for some of the loss in 
speed, probably at least a knot; but if £140,000 
were too high price to pay for 33 knots, it would 
seem that £100,000 is an even higher figure to pay 
for 27 knots. Eventually sixteen boats were 
ordered under last year’s programme at this latter 
speed. In the twenty boats recently ordered under 
this year’s programme, the speed has been increased 
to 29 knots, while the fears as to the supply and 
storage of liquid fuel appeared to have been allayed, 
for the new boats are to burn oil. Their nominal 
power is only slightly below that of the Tribal 
class. We say nominal power advisedly, for the 
turbine is capable of a very large overload, and, in 
fact, the vessels of the Tribal class very consider- 
ably exceed their nominal power, in some cases 
by nearly 50 percent. Unless, therefore, advantage 
is to be taken of the results of the trials of the 
Tribal class, and the size of turbines and 
heating surface of the boilers be reduced in pro- 
portion, it looks as if the Admiralty intend in 
their latest boats to have at least 2 knots 
in reserve. The question of the speed of destroyers 
is one that must be looked at from the point of 
view of the fleet, for the functions of the modern 
destroyer have been extended beyond its original 
scope so that it has now to do duty as a scout as 
well as its primary duty of seeking out and destroy- 
ing the enemy’s torpedo boats, and of acting in 
flotilla as a screen to the battle fleet to ward off 
torpedo attacks. It is an axiom of naval policy that 
if you develop one arm of the fleet all the others 
must progress with it, and the increase in speed of 
our latest battleships and cruiser battleships has 
made increase in speed of the destroyer inevitable. 
We are now about to embark on the construction 
of an improved Invincible which will have a speed 
of 29 knots. If this type becomes general, no 
destroyer of less speed than 32 knots will be of 
any use as an ocean-going destroyer to accompany 
the fleet. Probably even a margin of 3 knots is not 
sufficient, for a vessel of 20,000 tons has an enor- 
mous superiority over one of 1000 tons in main- 
taining speed in a seaway. We cannot have our 
cake and eat it. If we must build these enormous 
cruiser battleships with unprecedented speed—we 
instinctively drop into the phraseology of the non- 
technical daily Press—it is no use our crying out that 
destroyers are costing too much. Where this policy 
is likely to lead to in cost we can form an opinion 
from the Swift, which for a speed of 36 knots is 
to cost a quarter of a million. There is a further 
consideration that as the speed is increased, unless 
the displacement rises very largely it is impossible 
to maintain a reasonable radius of action. The 
weight of hull and machinery becomes such that 
very little of the displacement is left for fuel. In 
the case of the Swift the quantity of fuel carried 
is given in the Navy Estimates as 180 tons. Fora 
vessel that can burn at full speed 30 tons an hour 
this fuel stowage appears ridiculously inadequate. 

The difficulties in getting a satisfactory solution 
to the problem of building a vessel to fill the double 
réle ocean-going destroyer and scout are very great, 
and if in xcdition small cost is required, the solu- 
tion becomes impossible. The endeavour to find 
one probably accounts for the vacillation to be found 
in the boats ordered in last year’s and this year’s 
programme. One is led to ask whether too much 
is not being expected from these craft, and whether 
it would not be better to abandon the idea of 
making them sufficiently large and of sufficient 
speed to be able to go anywhere and keep up with 
a fleet, and to return to the original ideal of a 
destroyer, pure and simple, as exemplified in the 
River class. The work of scouting would have to 
be relegated to vessels specially fitted for it. In 
any case if seems probable that the smaller 
destroyers, if steaming with a fleet, would no more 
hamper its movements than larger vessels, such as 
the Tribal class, which by their limited fuel capacity 
would require to stop more frequently to fill their 


Unskilled Labour. 


WITH the fall of the leaf comes the season of 


We are told that the out-of- 


enrolled a larger number of names than ever before, 
and the curt language of the posters announces the 
horrors of the approaching winter. It is time then 
to try and get some clear ideas of the problem 
before us, for a little later it will be difficult to 
look at the matter as calmly and as coolly as we 
can now; sentiment and sympathy are bound to 
distort our vision to a certain extent when actual 
starvation and misery are knocking at our doors, 
Obviously, we cannot in the space of a column offer 
anything like a general view of the whole enormous 
subject of unemployment, and we propose therefore 
to take only a very small portion of it, and andea- 
vour to see, at least, that part clearly. The portion 
we bring into the field of vision is unskilled labour, 

If we could begin with a definition we should 
do so. Could we say what unskilled labour is, the 
ease of discussing it would be enormously increased. 
But definition is impossible. As a matter of fact 
there is no labour wholly unskilled, and the 
term implies nothing more nor less than the 
lower kinds of handicraft. Sweeping a crossing or 
selling street toys—refuges of the distressed — 
appear to be unskilled, but let us who have never 
tried them endeavour to make a living by either, 
and we shall find that even crafts so low require 
some knack, some little turn of skill, which can 
only be acquired by a few days of apprenticeship. 
The fact is that labour fills an extraordinary long 
gamut, extending from the highly skilled art and 
craft of an Armstrong, Maudslay, or a Leighton to 
the very low occupation of a dustman. Many 
people rail against the lower occupations—the 
occupations that are known vaguely as unskilled. 
But it is to be doubted if society will ever be con- 
ducted without them. Science and invention 
apparently reduce them, but actually they do 
nothing of the kind except for a time, for by as 
much as they cut off from the lower end of the 
labour scale they add to the upper, and the distance 
between the highest and the lowest remains much 
as it was. Indeed, if anything, every advance of 
science tends to carry the scale below the line as 
much as it takes it above it. Extraordinary 
intelligence is required to devise a new automatic 
machine, and a high standard of skill is required 
to carry out the invention. But once perfected, 
the machine does what was formerly done by 
sleight of hand, and a highly skilled workman is no 
longer required. Much manual dexterity was at 
one time exercised in the wrapping up of little 
parcels, matches, or chocolates for example. To- 
day machines do the same thing. Automatic 
machine tools, it is admitted now, though it was 
once stoutly denied, do not demand that degree of 
intelligence that the simple lathe required; and 
daily there are being added to workshops small 
appliances, height gauges, jigs and rigs, and so 
on, which all reduce the demand upon ability. 
Even the degree of dexterity that was required to 
avoid the loss of fingers or limbs in certain classes of 
work is being cancelled by the endeavours of the 
Home-office, which insists on the multiplication of 
protective devices. On all hands science is working 
to reduce skill, not to increase it, and whilst we are 
adding enormously to mental ability at one end of 
the scale we are reducing at the other the value of 
manual dexterity. To discuss whether this is good 
or ill is fruitless; the tide will sweep us off our legs 
in any case. Science and invention will and must 
increase, and manual skill and the old mechanic 
intelligence must decrease. Hence we are always 
adding to the lower little-skilled classes of society, 
and we desire to make it quite clear that it is the 
advance of science and invention that is responsible 
for this condition of affairs, and to remove the 
odium which many people attach to the epithet 
unskilled. The unskilled man is the outcome of 
circumstances. 


So far the picture appears wholly bad, but there 
is luckily another and a brighter side to it. At the 
risk of hurting the feelings of those admirable 
people who believe that any work is worth doing 
for its own sake, we shall assert that the average 
workman works to make a living and for no other 
reason. He does not work because he feels that if 
he were not occupied the football field or the public- 
house would irresistibly attract him, and it is cer- 
tain that the poetic warnings of Dr. Watts do not 
appeal to him. He works because he wants to eat, 
drink, clothe, house himself, and enjoy his leisure, 
and the bright side of automatic machinery is that 
the unskilled workman is now-a-days by its help 
able to earn more under more pleasant conditions 
than his predecessors did. Science has removed 
many detestable occupations. It has, indeed, 
reduced enormously the sum total of manual skill 
required, but it has also added enormously to the 
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general welfare of the lower labouring classes. 
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Unskilled, rather unintelligent, labour of this 
kind is absolutely essential to industries. We 
cannot do without it, and when people urge the 
desirability of giving a higher training to all sorts 
and conditions of labour they either overlook 
or shut their eyes to the fact that suitable occu- 
pation could not be found for a world of 
all highly trained artisans. Some must inevitably 
gink back to the lower grades of occupation. We 
could not do with a labour army composed wholly 
of non-commissioned officers. Some must com- 
mand, some must take higher positions, some lower. 
Some must perform the unskilled, unintellectual 
labour, and their number must always be great. 
But, we wish it to be remarked here that, although 
much of the work that has to be done in the world 
requires the exercise of but little intellect, it does 
not follow that the workman must be unintelligent. 
That is obviously a conclusion not justified by the 
premises. As far as his work is concerned much 
intelligence is indeed not required, but intelligence 
gives him the ability to rise if opportunity offers, 
as it must of necessity to some men, and above all 
it gives him the power of enjoying his leisure. 
That is an extremely important thing, for after all 
is said and done the object of the government of a 
country is to increase its happiness—nothing 
more nor less. 

One might imagine that the fact we are enforcing 
is too obvious to need labouring; experience, how- 
ever, shows that the contrary isthe case. Because 
a great proportion of the unemployed is composed 
of unskilled labour, it is presumed that if we could 
reduce the amount of such labour we should reduce 
the amount of unemployment. The Lord Mayor, 
to take a case, appealing in our correspondence 
columns this week for a very admirable body—the 
National Institution of Apprenticeship—writes :— 
“Tts value cannot easily be overestimated, especially 
as it tends to diminish the number of the un- 
employed, who are nearly all unskilled.”’ There 
can, we think, be no doubt that in the writer’s mind 
was the thought: “If these men were skilled they 
would not be out of work.” It would, we submit, 
be just as reasonable to say that if they could all 
play the piano they would never lack employment. 
The fact is that much skill or little skill has little or 
nothing to do with the state of the labour market. 
Trade is influenced by matters over which labour 
has very little control. Great political events, the 
success or failure of a harvest, even the general 
state of the weather, are far more influential. 
Moreover, as we have endeavoured to prove, so- 
called unskilled labour is an essential part of 
industrial economics; it cannot be done without. 
We catch colds through our feet, but no one 
suggests as a prevention against colds that we 
should cut our legs off at the ankles. Yet the 
proposal to cut off unskilled labour to avoid the 
ills of unemployment is on a par with that 
proposition. 








OBITUARY. 


PETER SAMSON. 


WE have to record with regret the death, at the age of 
sixty-seven, of Mr. Peter Samson, who was for very many 
years in the service of the Board of Trade, and from 
which he only resigned some nine months ago. 

Mr. Samson was born at New Glasgow, Nova Scotia, 
in 1842, but at an early age went to Scotland, and when 
fifteen years old was apprenticed to a firm at Glasgow, 
which has since become the Fairfield Shipbuilding Com- 
pany, but which at that time bore the name of Randolph 
Elder and Co. When he entered it the firm were engi- 
neers and engine builders only; but before his time was 
up the business of shipbuilding had been undertaken, so 
that some of Mr. Samson’s earliest experiences were con- 
nected with this branch of his profession. His know- 
ledge of the subject was doubtless increased during a 
short term of service, after he left Randolph Elder and 
Co., with Simons and Co., of Renfrew. 

At the age of twenty-one, that is to say, in 1863, Mr. 
Samson entered the Navy, and served in it in various 
capacities until 1870. In 1864 he became second assistant 
engineer on H.M.S. Assurance, which was at that time 
engaged as a fishery cruiser off the coast of Scotland, but 
which was some months afterwards despatched to the 
Mediterannean, and later on to the West Coast of Africa 
as a guard ship to prevent slave running. His next ship 
was the Northumberland, in which he served for two 
years, joining her first as first-class Assistant Engineer, 
and leaving as Engineer, having passed his examination 
for that rank while on board her. The Northumberland 
was one of the largest ironclads of her time, and was 
capable of a speed of over 14 knots, though her boilers 
only worked at a pressure of 801b. per square inch. 

Whilst on this vessel he assisted in the towing 
of the first Bermuda Dock from London to Madeira. 
The Northumberland and the Agincourt were both 
engaged in this work, the latter towing ahead in front of 
the former, which was made fast to the dock. Behind 
the dock itself was a small paddle steamer to assist in 





heeping the tow on its course. Such a towing feat had 
probably never been attempted before, and it must have 
caused the engineers of the two warships no inconsider- 
able amount of anxiety. 

In 1870, taking advantage of some newly issued 
regulations in the Navy regarding retirement on allowances, 
Mr. Samson, who was then only twenty-eight years of 
age, resigned his post, and two years later entered the 
service of the Board of Trade, which had recently taken 
over the business of measuring the tonnage of merchant 
vessels—a work which had up to then been carried out 
by Customs officials. It was to help in this additional 
work that Mr. Samson was engaged as assistant surveyor. 
From this time till January of the present year he 
remained with the Board, going gradually up towards the 
chief position. At first he was stationed at Newcastle- 
on-Tyne, but after only about a year there he was called 
to London to become assistant to Mr. T. W. Traill, who 
was Engineer-Surveyor in Chief to the Board. The 
association continued till January, 1896, when Mr. Traill 
retired, and Mr. Samson was appointed in his place. Of 
him it may be said that he filled the position with 
distinction. Owing to having exceeded the age limit, he 
should in reality have retired two years before he did; but 
so anxious were the authorities to retain his service as 
long as possible, that they pressed him to continue in 
office, which he did, as above stated, till January of this 
year. Asa reward for his labours he was made a Com- 
panion of the Imperial Service Order. 

To attempt to give any detailed account of Mr. 
Samson’s work while at the Board of Trade would be 
impossible, but some little idea of its interest can be 
imagined when the vast strides made in engineering and 
shipbuilding during his period of office are remembered. 
With all of these he kept in close touch. When he com- 
menced his career things were very much as they had 
been for fifty years before, but during his working life- 
time the progress was prodigious. Steam pressures 
had gone up, in some cases, ten-fold; the turbine had 
made its appearance, and the combination of reciprocating 
and turbine engines had been successfully tried. It is 
understood that he thought highly of this arrangement. 
With each advance it was his duty to keep himself fully 
conversant ; and to our knowledge he did so. It is worthy. 
of note that, when still an apprentice, he helped to con- 
struct the first compound engines fitted to a British 
warship—the Constance. 

Mr. Samson was a member of the Institution of Naval 
Architects and of the Institution of Engineers and Ship- 
builders of Scotland. He served on the Committee 
appointed by the Admiralty in 1892 to consider the 
designs of engines and boilers for the Royal Navy, and 
also on the Committee for the Standardisation of Materials 
for Ships and Boilers. 

Mr. Samson’s position at the Board of Trade is filled by 
Mr. Alexander Boyle, who has been connected with the 
department for over twenty-five years. 








THE PEAT DEPOSITS OF MAINE. 





A RECENTLY issued bulletin—No. 376—of the United 
States Geological Survey deals with the peat deposits of 
Maine, and contains an account of the field studies made by 
Mr. E. 8. Bastin, an officer of the Survey, and some remarks 
on the origin and uses of peat by Professor C. A. Davis. Mr. 
Bastin’s report is of more or less local interest, but many of 
our readers will, we think, follow Professor Davis’s remarks 
with attention, as they contain much which is as applicable 
to the peat formations of this country as it is to those of the 
United States and elsewhere. 

In passing, however, we may note that the question of 
fuel—and it is in this connection that the report chiefly deals 
with the subject—is of acute interest to the New England 
States. In the early settlement days the ravages on the 
timber supply of the country were carried on in a fashion 
pre-supposing an inexhaustible reserve ; coal is found in but 
limited quantities, and in recent years careful organisation 
in the coal trade has eliminated competition, with results 
affecting, of course, the consumer. A general strike of the 
miners in 1902, and a consequent increase in the price of coal, 
attracted attention to the use of peat as a fuel, and attempts 
were made to deal with the supply of this substance com- 
mercially, when the speedy termination of the strike also 
brought an end to public interest in the matter. 

Professor Davis first describes the nature of peat, and the 
general conditions favourable to its formation. In texture 
and colour peat shows many variations, due largely to 
differences in the original vegetable matter from which it 
was formed. When dry it may be fibrous or compact and 
structureless, while its colour varies from light to dark brown 
and black. The conditions essential for its formation may 
be briefly stated as a restricted access of air and an abundance 
of water; the former impedes the growth of the fungi and 
bacteria producing decay, while the latter is necessary 
for profusion of plant growth. The partial decompo- 
sition of the vegetable tissues which is necessary for the 
production of peat involves the liberation of certain gases 
and the occurrence of many complex chemical changes, 
and this, of course, if carried on too quickly or too 
far, will prevent the formation of peat, an analogy 
being afforded by the mode of production of wood 
charcoal by artificial means. Hence arises the necessity for 
restriction in the matter of air supply, for it is known that 
the decay-producing organisms flourish best in the presence 
of air and moisture. Where both moisture and air are 
abundant, as in certain moist woodlands, the plant remains 
soon decay, and even the woody fibre quickly becomes part of 
the soil. It is thus apparent that the water acts more or less 
as @ preservative, as it excludes the air to the required extent 
and thus permits the vegetable matter to accumulate without 
total decay. 

Two principal kinds of peat formation are recognised. In 
the first the accumulation is the result of the gradual filling 
of ponds and lakes with the vegetable remains of the aquatic 
plants which grow in them. The second type originates in 
some badly drained damp depression, and is comprised of the 
remains of plants quite different in character from those 
forming the first kind of deposit. In some cases deposits are 
found showing all the characteristics of the former type in 





| their lower strata, while in the upper regions these give place 


to the signs recognised as indicating an origin of the second 
kind. Such deposits, it is stated, owe their structure to the 
silting up of a lake, as in the first method, until the con- 
ditions were suitable for the growth, on the now boggy 
surface, of the plants adapted to the second mode of forma- 
tion. 

Minor deposits of peat are found in the salt marshes which 
border some regions of the Maine coast, and, in connection 
with the formation of these, the report contains an interest- 
ing explanation recalling Darwin’s theory of the formation 
of coral islands. The salé marshes may be regarded as 
poorly drained shallow basins, which at frequent intervals 
are submerged under salt water. Salt in excess in the soil 
being fatally poisonous to most plants, the flora of such 
marshes differs greatly from that of the neighbouring regions, 
and even in the condition of peat can be readily recognised as 
having grown under different circumstances. It is found in 
these marshes that the structure of the plants becomes more 
complex as the length of time during which they are under 
the salt water decreases. Hence it might be expected in a 
peat deposit of this class that a gradual passage from salt 
water to fresh water plants would be observed, the progres- 
sion keeping with the increasing thickness of the 
deposit. It is, however, stated that these bogs show well dif- 
ferentiated layers formed below of fresh marsh peat and above 
of saltmarsh peat. Again, the layersof salt peatare frequently 
found to be of relatively great thickness, though formed 
throughout of the remains of plants which cannot live at the 
depths at which their remains are found. These circum- 
stances are explained by the slow subsidence of a coast 
originally bordered by fresh water deposits of peat, the growth 
of the salt peat keeping pace with the sinking. In some 
cases a layer of salt peat is found beneath the stratum of fresh, 
indicating, it is thought, a slight uplifting of the shore pre- 
vious to its subsidence. The buried beds of fresh marsh peat 
found in the littoral regions can, it is stated, be used for fuel, 
but the salt marsh peat is usually too full of silt and mud for 
this purpose. 

Passing next to the uses of peat, the report first briefly con- 
siders the commercial aspect of the successful utilisation of a 
deposit of this substance. In this connection the opinion is 
expressed that former failures in the working of the peat 
deposits of the United States have been due, not to inherent 
difficulties in the necessary operations, but to the neglect of 
elementary economic principles, and the remarks made on 
this view of the question are intended as a brief guide and 
warning to future exploitation. In treating peat to prepare it 
as a fuel it is stated that as it comes from the bog it contains 
as much as 85 to 95 per cent. of water. Hence its 
preparation for the market involves principally the removal 
of the water quickly and cheaply and a reduction in its bulk. 

Omitting the cut peat used for domestic purposes in Ireland 
and elsewhere, we find five methods of treatment enumerated 
whereby peat may be rendered a commercial commodity as a 
source of heat. These are machine peat, briquetted peat, peat 
powder, peat coke and charcoal, and peat gas. For the 
production of machine peat, the raw material is macerated in 
machines so that the coarse portions are broken up, and 
certain colloidal constituents set free, whereby the mass is 
finally cemented together when moulded and dried, the latter 
process being carried out in the open air. 

Briquetted peat is formed by air-drying until the moisture 
is reduced to 40 or 50 per cent., then grinding and screening 
and artificially drying to 15 per cent. of moisture, when the 
powder thus formed is pressed into suitably sized blocks, as 
in the case of briquetted coal. The report states that near 
London, Ontario, an improved process of briquetting is carried 
out, consisting of lightly harrowing the surface of the bog, 
and after a few hours’ exposure to the sun’s heat, removing 
the dust formed on the surface by means of a collector con- 
structed on the principle of the vacuum cleaner. Under this 
heading the wet carbonising process introduced by Ekenberg 
is described. In this method the wet peatis heated in closed 
retorts along with additional water to a temperature of about 
300 deg. Fah., corresponding to a pressure of about 50 1b. per 
squareinch. When thus treated peat loses its structure and 
becomes black and amorphous. The remaining water is then 
readily removed from it by pressure, and the residue 
briquetted and dried. It is stated that the briquettes from 
this process are very solid, and in appearance, weight, and 
calorific value resemble coal. 

Peat powder is said to be an economical form in which to 
burn this fuel, as the combustion can be rendered very 
complete, little or no smoke being developed. The prepara- 
tion of the peat required for this process issimple. On being 
cut from the bog it is allowed to remain on the surface 
throughout the winter until it is disintegrated and partially 
air dried. It is then further dried artificially and pulverised, 
when it is ready for use in burners specially designed for the 
purpose and supplied with a variable blast. 

To increase the fuel value of peat, and to decrease the cost 
of transportation, it is sometimes converted into coke or 
charcoal. This process had a very early origin, and has 
passed through various stages in its evolution from the 
primitive method of coking in heaps covered with earth and 
sods to the Ziegler process carried on in Germany and 
Russia, in which not only is it claimed that the product is in 
everyway comparable with charcoal, but that valuable 
by-products are secured. The apparatus employed in this 
treatment consists of a vertical cast iron retort lined with 
firebrick, and provided with flues and air-tight openings. A 
double firebrick wall with flue spaces between surrounds the 
retort. Fire-boxes at the base are provided for initial 
heating of the apparatus, but it is found possible to secure 
continuity in the process of coking by using the lighter and 
non-condensible gases driven off from the peat for heating 
the retort. The waste gases are afterwards led to driers, where 
the peat is dried before being placed in the retorts. Two 
qualities of coke are produced simultaneously by this 
method. The first quality is heavy and hard, and is said to 
be adapted to all the uses to which charcoal is put, such as 
the smelting and refining of metals. The second quality is 
less thoroughly coked, and is said to make excellent fuel for 
steam raising purposes. 

It is claimed that 30 to 33 per cent. of the first quality of 
coke is obtained, while the second sort represents 45 to 50 per 
cent. of the original weight of the dry peat. A large propor- 
tion of the remaining constituents is recovered as by-products, 
and it is stated that the profits in this direction are alone 
sufficient to secure commercial success for the process. 
Among these by-products may be mentioned methyl alcohol, 
ammonium compounds, acetic acid, illuminating and lubri- 
cating oils, paraffin wax, phenol, and asphalt. As already 
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Gas producers, either of the pressure or down-draught type, 
have, continues the report, for some time past been used 
successfully in Sweden and Germany with peat as fuel, the 
calorific value of the gas thus generated comparing favourably 
with that derived from bituminous coal. We reproduce in 
the accompanying table a selection from the data on this 
subject given in the report :— 


Calorijic Value of Producer Gas. 








. aes Type of B.T.U. 
Fuel. Locality. producer. per cu. ft. 
aoe) 0 | | 132 
oe as ee t Nymiphenburg Ss  - yee 114 
tke oh ae Se RAE? is: noel cae 145 
i ae mb tae. ee enlngten = et a. Se 152 
Oe ss. as os os” es — 147 
¥ -. «. «| Winois : _ 143 
os he sale ip aR «als tis, ke _ 157 
Lignite .. .. .|N. Dakota .. .. — 161 








The gas obtained from a peat gas ident is, it is pointed 
out, suitable either for use in internal combustion engines or 
for external firing, and is especially valuable for some metal. 
lurgical operations, as it is usually lower in sulphur than 
ordinary coal producer gas. In concluding the remarks on 
the use of peat as a fuel reference is made to the analyses at 
the end of the book. Here will be found particulars of sixty- 
nine samples of peat, the details tabulated including volatile 
combustibles, fixed carbon ash, sulphur, nitrogen, and 
thermal value. In connection with the last we notice that 
the figures given range from 3600 to 10,500 British thermal 
units. These figures, however, appear to be exceptional 
cases, occurring only once each, and the great majority of 
determinations give about 9000. When comparing these 
figures with those obtained from coal, it is pointed out that 
peat, when used for external firing, does not clinker nor give 
off black smoke or sulphurous gases. The ash remaining is 
powdery and light, and of small bulk. 

In addition to the recovery of the chemical by-products, 
which, as already mentioned, forms a profitable part of the 
coking of peat, there are several other industries which depend 
on a supply of peat as a source of operations. These the 
report next considers, and will be briefly enumerated here. 

The first of these commercial applications of peat is the 
production of etbyl alcohol. This process is still in the 
experimental stage. As a by-product from the peat gas pro- 
ducer a large part of the combined nitrogen of the peat can 
be recovered as ammonium compounds, and in a new process 
devised by Frankand Caro, in Germany, the manufacture of 
ammonium sulphate in this way is rendered commercially 
possible. 

The production of nitrates by inoculating with nitrifying 
organisms a bed of peat sprinkled with ammonium sulphate 
is reported to be possible, and is at present being experimented 
with in Europe. 

Peat containing much fibrous matter can be utilised for 
the production of paper. There is at present a factory in 
America, believed to be the only one in existence, which pro- 
duces paper made from this source ; but it is stated that owing 
to the difficulty experienced in bleaching and the weak 
fibrous structure of peat, it is possible at present to use it 
only in the production of dark-coloured cardboard. Paper 
and pasteboard have, however, been manufactured from 
mixtures of peat fibre and wood pulp. 

Woven fabrics, artificial wood, mattresses and sanitary 
appliances are also mentioned as being among the various 
goods producible from peat. For weaving purposes the 
stronger fibres are selected and cleansed, then treated to 
render them pliatle. Successful use has been made of the 
material thus produced for blankets, &c., for horses and 
other live stock. In this connection there is reported to bea 
growing demand for certain sedges found in moss bogs, the 
material derived being ultimately incorporated as an adulter- 
ant in silk fabrics. A material called ‘* heloxyl,’’ made by 
compressing and hardening fibrous peat, is said to be light, 
waterproof, an insulator of both sound and heat, and readily 
glued, nailed, and painted. It can be used to replace wood 
for many purposes, can be moulded and can be rendered fire- 
proof by the introduction of certain mineral matter. 

Moss peat selected and cleansed forms a convenient 
material for the manufacture of mattresses; being absorbent, 
deodorising, and antiseptic, it can also be applied as a 
surgical dressing. These same properties render the more 
fibrous kinds of peat a most suitable material for the bedding 
of stock,and the small cost of production should make this an 
important branch in the peat industry. As a material for 
packing fragile and perishable articles, and as a “ filler ’’ or 
diluent in artificial manures, peat has already extensive use 
and requires but little preparation for the market. 

The uses of peat in agriculture are therefore varied, and in 
addition to those already mentioned the report deals with 
the utilisation of a péaty soil for crop-raising. Although 
such soils generally need mineral fertilisers, it is stated that 
in some parts of the country peat soils are the most productive 
of all, the crops raised being chiefly vegetables, such as celery, 
cabbage, &c. The black thoroughly decomposed type of peat 
deposit seems to be the only one adapted for crops. We give 
below a table abstracting the report showing typical analyses 
of peat specimens from Maine. 








Typical Anatyoes of Peat Specimens from Maine. 

Volatile Fixed | Calorific 
combustible | Pcl Ash. | Sulphur. Nitrogen. | value, 

matter. " oa | B.T.U. 

56.01 | 31.30 12.69 | 0.59 1.78 8746 

51.46 26.05 22.51 0.18 1.15 108 

61.67 31.41 | 6.92 | 0.10 0.77 £009 

63.C6 31.21 | 5.735 | 0.3% 2.09 9630 

| | 








NORTH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—A general meeting of the members of the North of 
England Institute of Mining and Mechanical Engineers will be held 
in the Wood Memorial Hall, Newcastle-upon-Tyne, at two o’clock 
on Saturday, October 9th. "The following | paper will be open for 
discussion :—‘- Electricity in Coal Mines,” by Mr. Robert | elson. 
The following paper will be read or taken as read :—‘‘ Automatic 
Cage Tub-stops,” by Mr. T. Campbell Futers. A new patented 
combined pedestal for colliery eg rollers, shafting, &c., will be 
exhibited and described. 
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Fig. 1—THE POSITION AND SIZE OF GERMAN SHIPYARDS 


German shipyards, the Stettiner Maschinenbau Aktien- number of workmen employed in each yard in accora- 
Gesellschaft Vulcan, of Bredow, near Stettin. We now ance with a scale drawn on the figure, while further 
purpose describing other large private yards of the | particulars are given in the table below. 

same country in a series of articles. Of the firms enumerated, the following six build war 
























































by 





For convenience, we shall first give a general idea of 
the positions, number and sizes of the German shipyards 


| | si |3_2| | 
Area | Average | Nominal | »@ | %@2/| Greatest | 
Name of the shipyard. in enahared working | 5 & 4 al ce. 
| acres, | workmen. | capital. 85 tof 3 \single engine 
} | 7, ot = - | | 
| | Si a 
I.—ON THE Ems. | oe fi | IH. 
1. Nordseewerke, Emden ... ... 52 Poe aa ee 49-4 | 600 | 255,000 1 Pua | 1,000 K 540 
a ee eee 64-3 | 380 o- 6 | 197 | 1,100K | 230 
| 
II.—On THE WESER. 
3. Aktien Gesellschaft ‘‘Weser,” Bremen .. ... ... ... ...| 150-7} 4300 484,500 5 591 9,000 K 2900 
| | | 560 T 
4. Bremer ‘‘ Vulkan,” Vegesack... .. ov: ise ess vee coe Re | Gee “Seiweo 6 4°6 | 3,700K 3000 
5. Joh. C. Tecklenborg A.G., Geestemiinde ... .. .. ... ...| 51-9 | 2300 | 392,700 6 | 607 | 7,000K 2500 
6. G. Seebeck A.G., Bremerhaven- Geestemiinde ... |} 18-0; 1100 | 224,400 5 | 328 | 2,500K | 700 
7. J. Frerichs and Co. A.G., Osterholz-Scharmbeck ‘and Kins- | 58-8 | 800 | 204,000 5 | 236 ioe | g00 
warden | 
8. Rickmers Reismiihlen Reederei and Schiffbau A.G., Bremer-| 24-7 | 500 3 = Engines not 100 
haven } built 
9. 8. H. Thyen, Brake i. Oldenbg. ... ... ... 0... soe. %-| 49 120 —_ 2 197 | Engines not 50 
built 
10. C. Liihring, Kirchhammelwardeni. Oldenbg. ... ... ... .. 2-7 | 120 — 4 — | _ 
III.—ON THE ELBE. | | | | 
11. Blohm and Voss, Kommandit Ges. auf Act., Hamburg . 69-2 5000 816,000 8 560 | KandT _- 
12. Stettiner Maschinb. A.G. ‘‘ Vulcan,” Branch —eor, Fy 58-0 | Work not |See Stettin 3 — _ j;— 
at Hamburg yet begun 
13. Reiherstieg, Schiffswerfte and Maschinenfabrik, annitten | 12-4 1700 244,800 2 440 4,0°0K | 800 
14, Heinrich Brandenburg, a ee “teas 3-5 | 600 -- 6 122 600K | 220 
15. H. C. Stiileken Séhne, Hamburg . eoctose- Wastinacs’ scck Cmee 600 -— 7 148 50K 170 
16. R. Holtz, Harburg and Hamburg ... | 9-9] 600 153,000 4 246 — 190 
17. Schiffswerft and Maschinfabrik, vormals Janssen and Schmil- 2-0 | 320 20,400 7 148 | 650 K 14C 
insky, A.G., Hamburg } 
18 J. H. N. Wichhorst, Hamburg ... ... ... 0... 2. ...] 2-7 250 — 4 — | 500K | 140 
1V.—ScHLESWiG-HOLsTEIN. 
19. Eiderwerft A.G., Téoning . Ms “Ses Soe Ske * 21-7 312 510,000 5 805 1,500 K 60C 
20. Fried. Krupp A.G. Germaniawerft, Kiel 5 2. |. |... | 58-0| 3500 1,377,000 | 12 486 _~ 3000 
21. Howaldtswerke, Kiel oa ree. = 9 407 7,000 K 800 
22. Stocks and Kolbe, Kiel .. Seyeaet~ ieee. ia Te 280 9 171 — 100 
23. Flensburger Schiffsbau Gesellsch., Flensburg Ct. | 44-2 2200 440,880 8 453 3,000 K 2000 
V.—OTHER BALTIC SEA SHIPYARDS. | | 
24. Schiffswerft von Henry Koch, Liibec bs | 21-7 500 67,830 4 312 | 1,900K _— 
25. A. G. Neptun, Rostock i. Mecklenbg. . sxe. aii’. “See 1600 209,100 5 394 2,400 K 1150 
26. Stettiner Maschinenbau A.G. “Vulcan,” Stettin _. |. ...| 70-4 | 6000 8000} 877,200 7 705 22,500 K 3900 
27. Stettiner Oderwerke A.G., Stettin ... . mene “ee ae 900 £5,080 8 295 1,590 TK} 600 
28. Nuscke and Co., A.G. Stettin ee a ae yd 350 51,000 5 295 950 K 700 
29. F. Schichau, Danzig and Elbing . | 190-3 bees — D6 581 24,000 K 6400 
E 9 
30. J. W. Klawitter, Danzig .. | 13-1] 600 — 4 295 — 600 
31. Danziger Schiffswerft and Maschinbauanstalt Johannsen and 3-2 | 100 — 2 197 60 K -- 
Co., Danzig 
32. Gustav co pee See ana, Se ome 6-2 | 100 — 4 230 — 50 
VI. — INLAND ESTABLISHMENTS, 
33 Scbiffs und Maschi A.G., M Se rs 400 40,800 2 a 450 K 180 
34. Chr. Ruthoff, at Kestel. near Mannheim ... | |. | 8-6} 400 — 5 | 295 1,300 K - 
35. Gebr. Sachsenberg, at Rosslau on the Elbe... 66-0 | 1000 142,800 5 250 2,000 K 680 
36. Gebr. Sachsenberg, Branch Establishment in Kiln-Deutz — | — ~ 2 272 — 140 
37. Schaubach and Graemer, at Coblenz ... .. — — _— _— — _— ~- 
38. Ewald Berninghaus, at Duisburg .. ome 550 —_ 3 299 1,500 K — 
39. Union A.G., at Dortmund _— _— _ - — _ — 
40. Dresdner Maschinfabrik and Schiffswerft, at Uebigau 21-7 1000 163,200 5 305 1,500 K 600 
41. Gebr. Wiemann, at anny on the Havel... .. — 350 _ -- _ _ - 
42, F. Lemm, at Boizenburg ... ben wae -- a — - _ — —_ 
43. J. G. Hitzler, at Lauenburg aoe Boe. Gus pees, talk! aes _ — _ 5 
44. César Wollheim, at Cosel], near Breslan. ... ... ... . | 87-0 650 -- 20 213 800 K 300 
45. H. Pauksch A.G., at Landsberg on the Warthe é | zs Be = ae a = ia 
K = Reciprocating engine. T = Steam turbine, 


| vessels of every description, as well as merchant vessels :— 
(1) The Aktien-Gesellschaft ‘“ Weser,’ Bremen, 
(2) Blohm and Voss, Hamburg. 





means of the map—Fig. 1—and the annexed table. 
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(8) The Friedrich Krupp Aktien-Gesellschaft “ Ger- 
mania,” Kiel. RY 

(4) The Howaldtswerke, Kiel. : 

(5) The Stettiner Maschinenbau Aktien-Gesellschaft, 

stettin. 

“> The works of F'. Schichau, at Dantzig and Elbing. 

Smaller vessels, such as tenders, tugs, and surveying 
craft for the navy have also been built by the following 

ms :-— 
ee Jos. L. Meyer, Papenburg. 

(2) Joh. C, Tecklenborg, Geestemiinde. 
(3) S. Seebeck Aktien-Gesellschaft, Bremerhaven. 
(4) Gebriider Sachsenberg, Rosslau-on-the-Elbe. 
(5) The Dresdner Maschinenfabrik und Schifiswerft, 
Jebigau. 
: The total area of the German private shipyards is 1480 
acres, the number of workmen er ge in them being 
about 70,000. In addition, there are three Government 
dockyards—in Wilhelmshaven, Kiel, and Dantzig—em- 
ploying about 20,000 workmen. It is difficult to make a 
distinction between the builders of sea-going and inland 
navigation vessels respectively, as several of the small 
yards situated near the sea lay themselves out princi- 
pally for the construction of canal, river, and harbour 
craft, while others that are far inland on the upper 
reaches of the rivers build small sea-going vessels, such 
as steam trawlers, tugs, and the like. Contrary to the 
custom in England, where many firms carry on ship- 
building alone, almost all the German shipyards build 
their own engines and boilers. Exceptions to this rule 
are to be found in some of the small yards and among the 
larger ones in those of Rickmers, of Bremerhaven, and 
Henry Koch, of Liibeck, the latter, however, building 
their own boilers. As regards the woodwork and outfit, 
the practice in the different shipyards varies very con- 
siderably, some firms working up the raw material 
through the various stages into the finished product in the 
cabins, while others buy their furniture, and even have 
whole cabin arrangements supplied and built into 
their vessels by outside firms. In like manner, some of 
the yards make their own steering gears, winches, side- 
lights, &c., and do their own rigging and upholstering, 
while others obtain all these accessories ready made, and 
either fit them up on board themselves or have them 
fitted up by other firms. 

The case is much the same in the engine-building 
department. Most of the firms have their own iron and 
brass foundries, some of them being able to cast pro- 
peller blades of the largest size. A few also have steel 
foundries where they are able to deal with the heaviest 
stern frames and rudders likely to be required. Others 
again, including some of the largest, order all their cast- 
ings from outside and only finish them in their engineer- 
ing shops. With large forgings the case is much the 
same, many firms making everything up to the crank 
shafts, while others buy almost all the larger parts, in- 
cluding finished boiler ends and shell plates bent to shape. 
The same may be said regarding the auxiliary engines 
and other such apparatus ; large heating and refrigerating 
plants and electrical installations, however, being almost 
always obtained ready made, and even their fitting and 
mounting entrusted to other firms. 

In addition to the construction of new vessels and their 
machinery, most of the German yards engage largely in 
repair and maintenance work, for which they make pro- 
vision with the necessary docks and slips. Many of the 
shipyards in the large seaports make repairs their princi- 
pal business, and only take new work in order to keep a 
considerable staff of workmen always ready for emer- 
gencies. It thus comes about that the statistics avail- 
able as to vessels under construction often give a rather 
incomplete indication of the work in progress. 

In contradistinction to the specialisation which for the 
most part characterises English undertakings of this kind, 
it is the practice of many of the German shipyards to lay 
themselves out for dealing with both large and small 
orders, so that ocean liners and barges, battleships, and 
small river vessels, may be seen under construction side 
by side. This is, in general, not altogether advantageous, 
and the English method of specialisation unquestionably 
gives better economical results. The German yards, how- 
ever, are obliged to take a good deal of unprofitable work 
in order to keep their men and machinery employed. 
Moreover, it is, in Germany, impossible for a yard to con- 
fine itself to the constri:ction of war vessels, since the 
Government is not in a position to give continuous em- 
ployment to even the few private yards that participate 
in naval work. 

Before we proceed to describe the larger yards in detail, 
we may observe that since 1900 these have, one after 
another, almost all adopted comprehensive arrangements 
of large building-slip cranes. The reason of this is that 
they have come to see that the transport of materials to 
the slips and the erection of the various parts of the 
structure of a vessel account for a large proportion of the 
wages paid for steelwork, a reduction of which makes 
itself in a considerable degree apparent in cheapening the 
cost of construction of the hull; and, again, that the con- 
stant scarcity of workmen during the recent years of 
plenty made it necessary to substitute mechanical for 
hand labour in order to cope with the work. The general 
character and capabilities of the different crane arrange- 
ments will be gathered from the description of the indi- 
vidual yards which we shall give in the following series 
of articles, 








A NEW AUTOMATIC CARBURETTER. 


MUCH work and time have recently been devoted by motor 
car engineers and others to the satisfactory solution of the 
problems connected with the design of an automatic carbu- 
retter. The difficulty to be faced is the provision of means 
whereby the engine may receive the mixture of air and 
vaporised petrol in suitable proportions at all speeds. It 
Seems to have become axiomatic to regard a constant ratio of 
air and petrol as the most suitable over a wide range of 











speeds, the exact ratio being in each case dependent on the 
design of the engine and other varying considerations. It is, 
however, universally acknowledged that at low speeds it is 
desirable to have a slightly richer mixture than that which 
has been settled on as the constant proportion for higher 
speeds. A carburettter which, it is claimed, fulfils these 
conditions has recently been designed, and is now being 


mixing chamber is in communication with the atmosphere 
by a longitudinal rectangular opening. Along one of the 
walls of this opening are disposed a number of very fine holes 
constructed in a manner to be described later. These holes 
communicate with the float chamber and have their mouths, 
in the wall of the rectangular slot, covered or uncovered as 
may be necessary by a projecting piece carried on the mixing 





Fig. 1i—SECTION OF THE CARBURETTER 


manufactured by Wadkin and Co., North Evington, 
Leicester. We are now enabled to give an account of this 
carburetter, which is known as the Polyrhoé, and to show its 
performance, as far as its control of the mixture is con- 
cerned, by means of a curve. 

As in other designs of automatic carburetters, reliance is 
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chamber piston. Provision is made for the circulation of hot 
water beneath the mixing chamber. It will be seen that the 
piston element will, when the suction increases, move to the 


| left—as it is represented in the engraving—its return being 
| controlled by a spiral spring placed behind the larger piston. 


It_is, therefore, evident that with the increased suction of 
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Fig. 2—THE POLYRHOE CARBURETTER 


placed on the varying suction to control the air admission at | 


different speeds. At the same time provision is made for 
what is virtually an increase in the area of the petrol-jet 
opening, and in this, the makers claim, lies the chief advan- 


tage of the design. A reference to the engravings will show | 


that the construction of this carburetter includes in one 


C.0. of Petrol per litre of Air 


/ 2 3 # s 
“The Engineer’ 


6 
Litres of Air per sec. 


the higher speeds the number of petrol jets uncovered in the 
wall of the mixing chamber increases, while at the same 
time the air opening also increases in an equal ratio. The 
particularratio of air opening to petrol opening is controllable 
by a slide which alters the breadth of the air port, thus 
regulating the air supply while the petrol is kept constant. 
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Fig. 3—PROPORTION OF AIR AND PETROL 


body a float chamber,a mixing chamber, and a throttle valve. | 


It is intended that this slide should be used during actual 


It is, of course, the details connected with the mixing | running to alter the richness of the mixture to suit varying 


chamber that attract particular attention. 


acircular cross section, and in it a piston works. The piston- 


This chamber has | conditions—atmospheric and otherwise, and for this purpose 


it is controlled from the dashboard by means of a Bowden 


rod carries at its other end a second and larger piston which | wire and a graduated dial plate. 


works in a cylinder screwed to the mixing chamber. 





This | 


It is obvious that the construction of the petrol jets requires 
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Fig. 1-COAL DUST BLOWN FROM MOUTH 











OF DOWNCAST 








Fig. 3-EXPLOSION FROM A COAL DUST ZONE OF 275ft. 


particular care, since extreme minuteness and uniformity in 
size have to be secured. To this end the makers have 
adopted an ingenious method in stamping, from thin brass 
sheet, plates of the form illustrated on an enlarged scale in 
Fig. 2. Several of these are then clamped together, and are 


so arranged by staggering the openings that the withdrawal | 


of the piston slide uncovers practically a continuous opening. 

The area of each of these jets is extremely small, being. it 
is stated, about one ten-thousandth of a square inch. This 
being so, there is danger of their becoming choked by any 
solid matter carried along in the petrol. Some experiments 
were undertaken to determine the most suitable material 
to employ as a filter to prevent this occurring, with the 


result, we understand, that with the use of the filter finally | 
adopted a run of 4500 miles gave not the least trouble in this | 


respect. The effects due to the inertia of the liquid fuel which 
are seen in the flooding caused by the sudden closing of the 
throttle, and in the hindrance to quick starting caused by the 
supply of a weak mixture, are said to be absent in this 


carburetter, the reason given being the influence of the fine | 


jets and the fine passages leading to them. In the curve | 
shown in Fig. 3 the cubic centimetres of petrol per litre of 
air are shown plotted against the litres of air drawn into the | 
cylinders persecond. After the point 4 on the scale of abscissz | 
it will be seen that the curve is straight and very nearly 
horizontal, and that at low speeds the mixture is richer in 
petrol than at others, thus facilitating starting and accelera- 
tion under load 
It is found to be unnecessary to provide means for sealing 


the jets not called into play, and that it is sufficient to rely on | 


the suction to draw the petrol through the jets uncovered. 
A simplified float chamber is fitted, as it is stated that the in- 
fluence of the level of petrol therein i is not nearly so marked | 
in this carburetter asin others. 

The makers claim that with this carburetter the ease of | 
tuning it up and of starting the engines in all conditions of | 


the weather are marked features, while the flexibility of the | 
engine is increased, and the power obtained therefrom is the | 
It is further claimed that the | 
engine fitted with this carburetter will run equally well on | 


maximum at all speeds. 


either light or heavy oil. 








COAL DUST EXPERIMENTS. 


LAST year a Committee was appointed by the Mining | 
Association of Great Britain to carry out some experiments | 
in connection with coal dust. The Committee is repre- | 
sentative of the various mining 
Britain, and consists of Sir Lindsay Wood and Messrs. 

. E. Garford, C. Pilkington, J. F. Forgie, and W. 
W. Wood. The main object of these experiments was to | 
demonstrate to as many as possible connected with the 
practical working of coal mines that coal dust without the | 
presence of any inflammable gas forms an explosive mixture 
with air, and that if this mixture be ignited by any means, 
the destructive effects are equal to, if not greater than, those 
produced in a firedamp explosion. In addition, tests have been 
made on the various remedies or preventives that have been 
suggested. Over 600 people, including representatives from 











| dangerous dusts or otherwise. 








France and America, witnessed the explosions, which were , 
| successful in thirty-eight cases out of forty-one. On July 19th | 


coal dust was carried out at Altofts, near Nottingham, for 
the benefit of the members of the German Institute of Mining | 


afforded an opportunity of inspecting the experimental station 
and of walking through the gallery in order to view the 
internal arrangements. 
mine is very marked, having the same cross section, the 
same size of props, bars, and tubs holding 10 cwt., 
as used underground. The air current was similar 
both in quantity and velocity to that commonly met 
with on main intake roads in a mine. The shelves 
on which the coal dust was spread also presented a 
surface area equal to that offered by the ledges and inter- 
stices of pack, &c., on an underground roadway. A length 
| of 367ft. of the main intake was spread with coal dust, 1 Ib. 
| being used per running foot of the gallery, or per 4ft. cubic | 
feet of gallery space. Having viewed the fan, engine, and | 
| pulveriser of the dust used in the experiments, the visitors 
| were shown the firing station and the instruments designed 
| for recording the pressure and velocity of the explosions. | 
| Then the party adjourned toa safe distance from the tube to 
| witness the experiment. A flame about 170ft. long shot | 
|out of the open end of the tube, and there were | 
| manifest signs of the setting-up of great internal pres- 
|sure. An illustration of the flame taken at the downcast 
|end of the gallery is shown in Fig. 3. Subsequently, Mr. 
| Garforth, who conducted the party, explained the significance 
| of a number of plans and diagrams, and drew attention to a | 
| large plan of the Silkstone pit at the time of the ex- 
plosion in 1886. It was explained that this was the iden- 
| tical plan prepared for the coroner’s jury who investi- | 
gated that disaster, and showed the position and extent 
of the falls of roof and other damage. The main 
haulage roadways, which were also main intakes, were 
covered with coal dust, and the return airways and roads 
near to the coal faces with stone dust, owing to the fact that 
4ft. of the roof was ripped down to make the necessary 
| height. It was noticed that where coal dust was found de- 
struction followed, and where stone dust predominated the 
| explosive blast was checked and extinguished. This, it is 
| worthy of note, was the first colliery disaster on record at 
| which a coroner’s jury returned a verdict of death from an 
| explosion of coal dust without the presence of gas. In these 
experiments special pressure and velocity recorders are used. 
For estimating the velocity several different methods have 
been adopted, because it was felt that this was an important 


centres of Great | fact to determine, and one concerning which the usual 
| methods of registration could easily give misleading results. 


| A very good means of registration of the speed of the flame 
| projected from the mouth of the gallery, as well as of the 


| maximum length of that flame, has been obtained by means 


a special type of cinematograph machine. 
In addition to the main experiments upon the explosive 


| nature of coal dust, the fact that coals differ so widely in 


their composition and properties have rendered exhaustive 
laboratory tests necessary in order to institute a comparison 
between one coal and another, regarding their liability to form 
Yor this purpose a laboratory 





Fig. 4—INTERIOR OF MAIN 


Engineers who were then in this country. The party was | 


Its similarity to a roadway in a | 








J INTAKE 


has been built as part of the experimental station, and several 
| different lines of research are in course of investigation. The 


last a successful demonstration of the explosive nature of gallery at Altofts is constructed of boiler shells, 7ft. 6in. and 


6ft. in diameter, and in some of the experiments carried out 
| last year the gallery attained a length of 1083ft. For the 
experiments described the total length is 895ft. It is divided 
| into two parts, a main intake, in which the actual explosion 
is produced, 7ft. 6in. in diameter and 600ft. long, and a 
return airway 6ft. in diameter and 295ft. long. This return 
airway leads to a fan, which produces a ventilating current, 
such as is commonly met with ina mine. Safety valves are 
| provided to relieve the pressure set up by the explosions. 
| The boiler shells forming the gallery are further strengthened 
by strong hoops of T iron and continuous rings of #in. iron 
chains. An illustration of the interior of the main intake 
showing the position of props, bars, and shelves, is shown in 
Fig. 4. Close to the engine-house, where the fan is erected, 
is another house containing the pulveriser. In order to 
render the conditions as nearly alike as possible in each 
experiment, the requisite amount of coal dust is ground from 
| the nut coal previous to each explosion by means of the pul- 
| veriser. The size of the particles is based upon samples taken 
| from the highest parts of roadways in the mine. The 
| delicacy of the instruments in use may be gauged when it is 
stated that microscopical examination of the coal dust used 
boys enabled the size of the dust particles to be measured 
to y¢yo part of aninch. The instruments now in use enable 
the velocity of the explosive blast co be measured to 9o4;5 part 
of a second, the pressure to a fraction of a pound per square 
| inch, and the period of duration of pressure to 4,4, part of a 
| second. 
In an experiment carried out on July 2nd a maximum 
| Pressure of 113 1b, per square inch was recorded. In the 
case of the explosion which we have particularly referred to, 
| and which is illustrated in Fig. 3, a maximum pressure of 
| 651b. per square inch was reached. After the coal has been 
| ground it is spread on narrow shelves running on both sides 
of the gallery. The coal having been spread, it is raised in 
suspension in the air current either by the firing of a small 
cannon or by merely mechanical action of the air current, and 
whilst in suspension it is ignited by the flame from a large 
cannon which is charged with the blasting powder, and repre- 
sents in its effect a blow-out shot, such as has been the case of 
the majority of the great colliery disasters. The experiments 
involving the use of remedial measures are similar in nature. 
The explosion of the coal dust is obtained in the same 
manner, but the disposition of the lengths strewed with coal 
dust is so arranged that the flame of the explosion encounters 
in its passage zones of watering, stone dust, carbonate dust, 
or lengths of gallery clear of dust, called dustless zones. The 
effects of such measures in checking the velocity and re- 
ducing the pressure of the explosion are recorded automati- 
cally. The Altofts gallery is on a natural scale, and is the 
largest, both in sectional area and in length, that has 
ever been used either in this country or abroad for such 
work. The practical results obtained have amply demon- 
strated that very little information of practical value giving 
reliable data can be obtained in galleries on a reduced or 
miniature scale, because small experimental galleries could 
never reproduce the same conditions on the surface as exist 








in the mine. Further, the dust could not be distributed 
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— 
py hand inside the gallery, and people could not walk 
through the gallery and see its actual state both before and 
after the explosion. The experience gained from these 
experiments has served to reinforce the hope that in stone 
dust an efiective remedy has been secured. In August of last 
year an experiment was made with the standard length of 
coal dust, viz., 367ft., the resultant flame of which was 
extinguished by 317ft. of a stone dust zone at one end of the 
gallery. In the following September the standard length of 
coal dust zone was sandwiched between two stone dust zones 
of 210ft. each, which effectually extinguished the flame in 
both directions. Our illustration, Fig. 1, gives a view taken 
at the downcast end, and shows a cloud of dust emitted from 
the open end of the gallery. In this experiment coal dust 
was placed for 50ft. near the mouth of the tube, and stone 
dust for the next 100ft. A coal dust zone of 275ft. was then 
fired, and the flame from this 275ft. penetrated only 54ft. 
into the stone dust zone, and did not ignite the 50ft. of coal 
dust at the open end of the gallery. Fig. 2 shows an explo- 
sion from a coal dust zone of 350ft., when the flame shot out 
from the mouth of the gallery for a distance of 98ft. 

The experiments are still in progress, and on September 
93rd and: 24th and on subsequent dates some important 
demonstrations were given at Altofts. 








THE STATUS OF THE ENGINEERING 
PROFESSION. * 


In depicting the difficulties which the professional engineer has 
to contend with, the author remarked that although the science 
of engineering entered very largely into modern civilisation, the 
position of engineers at the present day was far from satisfactory, 
and would not improve until definite steps were taken to secure 
for them that recognition which is accorded to members of other 
professions. The term ‘‘ engineer” was, he said, too loosely 
applied, and was often used by those who had no proper claim to 
be so described. Every branch of the profession, civil, mechanical, 
and electrical, was equally concerned, and they should unite to 
overcome the obstacles by which they are handicapped ; some of 
these difficulties being stated as follows :— 

Overcrvouding of the profession.—That was due to the constant 
influx of men lacking sufficient scientific training, who had no 
great love for their work, but were apparently tempted by the 
ease with which a footing might be gained. 

Misuse of the term engineer,—This word was seen tacked on to 
almost every industry, and unfortunately it had gone on for so 
long that the only remedy would be to find a new word with 
which to designate members of the profession, unless means 
could be devised for restraining the use of the old title by un- 
authorised persons. 

Multiplication of societies. —The tendency of the present day was 
all towards an increase in the number of engineering societies ; 
but, although such associations did good work, it was a mistaken 
policy to allow members to use the initials of societies other than 
the three principal institutions as a distinguishing mark. 

Advertisement.—Engineering businesses cannot refrain from 
advertising, but no professional man should be allowed to do so, 
whether he were a consulting engineer or the manager of a business 
concern. 

General,—In the absence of any legal status, it was difficult to 
establish a scale of fees, and so to prevent cutting of prices. Con- 
sultants were also unfairly hampered by manufacturers who gave 
advice, naturally biassed, on ,engineering matters, and prepared 
estimates and drawings free of charge, in order to secure work for 
the firms with which they were connected. 

Having sketched the chief hindrances to the advancement of 
the profession, the author proceeded to outline a scheme for their 
removal. In the first place, he advocated the election of a 
“Central Organising Body,” from members of the three most 
important Institutions, those of the Civil, Mechanical, and Electrical 
Engineers respectively. Such a body should be equally repre- 
sentative of each Institution, and for this purpose each should be 
placed on the same footing, since as far as the scientific training of 
their members was concerned there was no material difference. 
The “‘ Central Body,” when complete, should endeavour to obtain 
recognition as a legalised corporation by Act of Parliament, and 
should have supreme organising and judicial powers in all matters 
relating to the profession. They should also have power to 
appoint committees to deal with special subjects. The points to 
which they should first apply their energies should be (i.) regis- 
tration; (ii.) education; (iii.) minimum fees; (iv.) organising 
funds to aid invention and research. An effort should then be 
made to formulate schemes for the establishment of an informa- 
tion bureau for engineers and the institution of a benevolent 
fund. In conclusion, it was remarked that every effort should 
be made to arouse interest in this important question of reform, 
because delay would only tend to make the problem more 
complex. 

The author of this essay has been awarded the Status 
Prize for 1909, offered by the Society of Engineers for the best 
paper submitted on the above subject. It should be noted that 
this prize is open for competition during the next four years, full 
particulars being obtainable from the Secretary. 








HYDRO-ELECTRICAL DEVELOPMENTS AND ENGINEERING.—In a 
short notice of a book by Mr. F. Koester bearing this title, which 
appeared in our issue of September 24th, it was stated that the 
book was published by D. Van Nostrand and Co., of New York. 
We are asked by Messrs. Constable and Co., Limited, of 10, 
Orange-street, Leicester-square, to say that they are joint 
publishers of this work and sole publishers of it in England. 


AN OIL ENGINE IGNITION PLUG.—We have received from Mr. 
K. 8, Lovelace, of Henstridge, Somerset, an ignition plug for oil 
engines which appears to have good features. It has been designed 
with the object of preventing carbonisation at the point, and this 
is effected by making the earthed electrode in the form of a cap 
enclosing the porcelain point. The flash takes place in the cap, 
and is reflected back through the annulus over the porcelain, 
burning off the carbonaceous deposit. Mr. Lovelace has sent us 
aplug that has been in use for some time, and it shows very 
clear] y the sort of effect that takes place. The form of the spark is 
distinctly good. 


FOREIGN AND WELSH COALOWNERS.—Attention is being called 
to the alleged ‘dirty filling” of coal trucks at Welsh collieries, 
and itis stated that sufficient care is not exercised in sorting the 
rubbish and shale from small coal when placed on the truck. On 
the part of coalowners, it is urged that as a new agreement will 
have to be signed before March, it is essential that the coal should 
be thoroughly true to its description, and when cases are cited 
that contracts that should have come to Wales have gone to Ger- 
many, it has become of the first importance to see that this is done. 
It is suggested that a system of rewards and punishments would 
answer better if recourse was had in the interests of the colliers 
themselves, who would make strenuous efforts to keep the quality 
of their coal up to the mark if a few pence per ton more could be 
flven, according to the quality. This would tell better than 
giving bonuses to the men or awarding prizes for the best. 





, Abstract of a paper read before the Society of Engineers on October 
by Mr. G. Allan ‘Lhomas 


4th, 


LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opvnions of our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—I was pleased to learn from Mr. Dearberg’s letter that he 
was able to understand that my compound system was practically 
a simple engine with 19in. high-pressure cylinders and additional 
low-pressure cylinders. I agree that it would be a difficult matter 
to arrange for cylinders 30in. in diameter ; every increase in dia- 
meter over that of 19in. would, however, bea gain in power. The 
largest possible low-pressure cylinders should therefore be used. 
Let us assume that 24in. is the largest which could be fitted. The 
simple engine could then have two such cylinders added, making 
the engine the ne iy to a simple one with two high-pressure 
cylinders of this large diameter. Mr. Dearberg appears to think 
that the exhaust from such an engine would not work a toy. Is 
he not getting a little confused, for in his previous letter he states 
the engine would slip the wheels. Why he should refer to a15 per 
cent. cut-off in the high-pressure cylinders of a compound system 
I am unable to say, especially as I lose already pointed out that 
the cut-off in my system was fixed for 30 percent , no matter what 
the condition of work might be. He refers to the success of the 
De Glehn type of compound engine using a late cut-off in the 
high-pressure cylinders, but the weight of steam used when cutting 
off at 60 per cent. of the stroke of the piston of a 15in. high- 
pressure cylinder of a De Glehn engine is much the same as cutting 
off at about 30 per cent. of the stroke in a cylinder 19in. in dia- 
meter, with the advantage in favour of the latter in being able to 
pass all the available boiler steam through the large cylinders 
without converting it to simple, should the necessity arise. Mr. 
Dearberg also makes reference to a 60 per cent. cut-off with my 
system. I should wish him to understand that my system requires 
neither an excessively early nor late cut-off, and such as is now 
daily used in British locomotive practice. 

Regarding the very early cut-off practised by the drivers of 
simple engines, curiously enough Mr. Dearberg reminds me that 
the — has little leverage on the crank until one-fourth of the 
stroke. How does he reconcile this statement with the fact that 
drivers work their engines with the lever somewhere near mid 
position’ I have not the slightest intention of calling into ques- 
tion the intelligence of British drivers, whose zeal to economise in 
fuel consumption compels them much against their will to cut off 
so early in the stroke, and so run up a heavy repair bill. Most 
drivers would prefer to cut off somewhere about 30 per cent. of 
the stroke of the piston, and would no doubt welcome the intro- 
duction of an engine which conld be worked under all conditions 
at this cut-off. My own footplate experience is that any attempt 
to cut-off either much earlier or later brings about no gain. 

I have referred to a compound engine with 24in. low-pressure 
cylinders as being equivalent to a simple one having two high- 
pressure cylinders of this large diameter. I was glad to find that 
Mr. Dearberg was alive to the impracticability of making use of 
such large high-pressure cylinders in a simple engine, and hope 
the lofty expression he makes use of may also be the means of con 
vincing those who advocate the use of a subdivision of large 
cylinders for simple engine work the futility of such a step. 

I should now like to make one more attempt to convince Mr. 
Dearberg of the great advantage which will follow the enhancing 
the cylinder capacity of the locomotive. 

Let us assume that arrangements can be made for tria's between 
a simple engine with 19i0. by 26in. cylinders, a De Glehn com- 
pound engine with 15in. and 24in. low-pressure cylinders—I select 
this type of compound as being of greater power than any British 
compound locomotive—and a Riekie compound with 19in. and 
24in. cylinders. Each engine to have the same boiler power 
and same adhesive weight. The compound engines to work 
compound only throughout the trials, which may be as varied 
as possible. 

I feel sanguine that all practical men will agree with me that 
the most successful engine is likely to be the one which can make 
use of the boiler steam over the largest piston area. Let us begin 
with the simple engine, the boiler steam of which can be used on 
a piston having an area of 283in., the power bearing a relation to 
the weight of steam used. 

Taking the De Glehn type of engine next, we find that the l5in. 
high-pressure cylinders cannot make use of the same weight of 
steam by 60 per cent., and although it has cylinders of the large 
capacity of 24in., it cannot make use of all the available steam 
over the large area of 452in. unless converted to simple. The 
result is the simple engine is able to hold its ownin a test of 
power. Now let us take the compound engine with 19in. high- 
pressure cylinders. The whole of the available boiler steam can 
in this case not only be passed through the high-pressure cylinders 
similar to the simple engine, but also acts on a piston area of 
452in., as against the simple engine which has an area of 283in. 
only. The result is the power of the latter is enhanced greatly in 
excess of that of the simple or De Glehn type of engine. Mr. 
Dearberg points out that the ton-mileage has not been reduced 
during the last twenty-five years. I can go back as far as forty 
years. Does it not occur to him that if the power of the locomo- 
tive can be greatly augmented to the extent of enabling a com- 
pound locomotive to haul heavier loads, the ton-mileage is likely 
to be reduced to the extent of relegating the simple engine to the 
scrap heap ! JOHN RIEKIE. 

Argaith, Dumbreck, September 25th. 





EXPERIMENTS WITH CENTRIFUGAL PUMPS. 


Str,—Referring to the letter of ‘‘ F. H.S.” in the September 
10th issue of THE ENGINEER, I beg now to reply to the points 
raised. 

The experiments have been made with the object of proving 
justifiable the use of a parabolic formula for the. lift of a centri- 
fugal pump (see diagram, p. 207), and the results obtained from the 
specially made experiments, and in applying the formula to 
published results of the performance of other pumps, show that 
the formula is applicable to practice so far as trials yet made are 
concerned. 

The writer's contention that the theoretical analysis, as set out, 
is incomplete, is admitted, but what he seems to have entirely 
missed is simply that all the losses so far considered are propor- 
tional to either w,, 7,2, or «4,7, or proportional’ to the sums or 
differences of these quantities. He will recognise that the 
derivation of the formula has been necessarily abbreviated, but 
for a fuller discussion of the matter it will be well to refer to 
‘* Hydraulics ”—Lea (pub. Arnold). 

The velocity in the discharge pipe Va is certainly proportional 


to ‘‘u,,” so that Va 2/2g is simply a constant times Z 


Further, the ‘‘ centrifugal head,” the meaning of which there 
appears to have been difficulty in understanding, is merely the head 
impressed on the water by its whirling in the wheel, and in the 
volute chamber around the axis of the wheel or impeller. Con- 
sider a pipe A B filled with water, and having its ends A and B 
sealed, and let it be rotated about an axis through A perpendicular 
to the axis of the tube AB. Calling the length of the tube R 
feet, the angular vélocity of rotation , and the weight of one cubic 
foot of water w lbs. (see pp. 303 and 335 ‘‘ Hydraulics”) the 
pressure on the end B would be equal to W lb. per square 
foot. 

The centrifugal head, then, is assumed to be proportional to ~, 
and also to v;—page 207, column 1 of article—and, further, the 





velocity of the water in the volute space is, no doubt, a junction 








of both u, and of v; ; then not only the variation of the centrifugal 
head, but also of the head lost in the volute, it is fair to assume, 
is also a quantity which involves u;?, v,2, and w %. 

Again, disc friction in the wheel is proportional to v,? practically, 
and also the friction due to the relative motion of the water and 
the casing is dependent on the velocity in the casing, which is 
again of the form / v, n w, and therefore the head lost by friction 


may be assumed proportional to ‘er “)" = SPR cae (4) 


The head lost by friction in the pipe is again practically propor- 
tional to Va2, that is to u,?, so that all losses are expressible in 
the form K w,? + K, v2 + Ky, %,; and, since the centrifugal 
head varies also in a similar way, all quantities are of the same 
form. Consequently three constants only are required. 

The main point, therefore, is that, if all the losses can be 
expressed as multiples of 12, v,2, and (w 7), however complicated 
the losses are actually, and however many terms are introduced, 
the final expression must obviously be of the form 

hx2g=mv2+Cum7 + Ku? - (5) 
from which the constants m, C, and K van be determined from the 
results of any three independent experiments on the pump, in 
which simultaneous readings of the lift, speed, and discharge have 
been noted. 

The contention that the experimental value of these constants 
varies by as much as 50 per cent. is admitted, but it must be borne 
in mind that this is the most extreme variation obtained from the 
curves in the course of the solution of a very large number of 
equations o’xtained from points chosen quite at random—to give as 
severe a test as possible. 

It is hardly claimed that the formula can be fixed when com- 
mencing the design of a new pump; it is put forward rather as an 
attempt to solve the problem: ‘‘ What is the performance of a 
centrifugal pump under varying conditions of head, speed, and 
discharge?” The determination of the constants for any particu- 
lar pump is a fairly simple matter, as three independent experi- 
ments give an approximate value, while a greater number of 
experiments will give a more exact value. As stated, the para- 
bolic formula resulting takes into t the possible hydraulic 
and frictional losses in as complete a manner as possible, and the 
results of applying the expression are distinctly favourable from a 
practical point of view. 

Seafield, Hants, October 4th. J. G. Davis. 








DRAWING AN ELLIPSE. 


S1r,—Enclosed I describe what I believe is the only way to draw 
a true ellipse. 
(1) Cut a piece of thin wood, say, in. thick, as follows :— 





























e e 
A. 8. 
C8 
AB = Half minor axis. 
C B = Half major axis. 


(2) Draw the two axes in position, and place a set square as 
shown ; then, with pencil point on strip of wood at C, swing the 
wood from C to A, care being taken to keep the two edges ee to 
the set square all the time. 








This gives one quarter of the ellipse, and by changing the set 
square and repeating the above movements the ellipse is com- 
pleted. I have used this method many times, and it has always 
given satisfaction. 

Sheffield, September 28th. D. B. 





APPRENTICESHIP. 


Srr,—Will you allow me, through your columns, tocall attention 
to the valuable work which is being done by the National Institu- 
tion of Apprenticeship, 39, York-place, Baker-street, in appren- 
ticing boys and girls to trades in which skill is required, and to 
appeal to the public for contributions to enable the Council to 
continue to carry on and extend that important national work ! 
Its value cannot be easily overestimated, especially as it tends to 
diminish the number of the unemployed, who are nearly all 
unskilled. The Institution is philanthropic and unsectarian, and is 
under the patronage of her Royal Highness the Princess Christian 
and his Grace the Duke of Devonshire, and is administered by a 
Council and several Committees. 

The Council’s report for 1908 shows that the Institution has 
great experience, and exercises a careful discrimination in the 
selection of trades and in the general management. The effective 
manner in which the arrangements for apprenticeships are con- 
ducted and the excellent results achieved were demonstrated at 
the largely attended meeting recently held at the Mansion House, 
at which I presided, when about 500 apprentices under the charge 
of the Institution were present, and 172 of them received prizes 
and certificates, which were distributed by Lord Avebury. : 

The Institution has indentured over 630 apprentices to good 
masters carrying on skilled trades, and those apprenticeships are 
supervised by the Council. : 

he number of boys and girls applying to be apprenticed is con- 
tinually increasing, and now exceeds sixty per week, and at the 
present time a large number of boys who have served sa‘isfactorily 
their probation are compelled to wait until the money is forth- 
coming to pay the premiums. For such purpose it is estimated 
that a sum of £13,000 will be required during the next twelve 
months, and the audited accounts show that the funds are now 
practically exbausted. ‘ 

I shall be pleased to receive contributions on behalf of this 
excellent Institution, or they may be sent to the treasurer, the 
Right Hon. Lord Avebury, at 17, Lombard-street, London, E.C., or 
to the hon. secretary, Mr. J. S. Ballin, 5, Clarence-terrace, 
Regent’s Park, N.W. 

Mansion House, September 30th. 


G. Wyatt TRUscorT, 


Lord Mayor. 
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MACHINE FOR PUTTING BANDS ON ARMATURES 


TANGYES LIMITED, BIRMINGHAM, ENGINEERS 

















steam-tight piston, the packing of which consists of an 
| ordinary piston ring. An extension of this piston forms the 
valve itself, which is thus pressed against its seat by the 
traction and other armatures up to 18in. in diameter and | pressure acting in the upper chamber, to which steam is 
4ft. Gin. long, has been brought to our notice by Tangyes, | admitted by the small hole on the left. In Fig. 2 is shown 
Limited, of Cornwall Works, Birmingham. It is shown in | a development of the piston extension, which fits inside the 
the accompanying illustration, from which it will be gathered | valve seat. It will thus be seen that when the piston rises 
that a specially-designed slide rest is employed, which carries | the steam passes through the valve first by way of the two 
leading on guide pulleys for the binding wire. These pulleys | longer passages, then, as the lift of the piston increases, all 
are mounted on a horizontal slide having 2in. of traverse. | four openings are brought into use. These passages are cut 
The saddle, as will be seen from the illustration, spans both | with the peculiar profile shown, so as to secure asmall opening 
shears of the bed, has taper strips for taking up wear, and | at the beginning of admission, and thus in the case of loco- 
locking nuts for clamping where desired. It is moved along | motives to prevent slipping of the wheels as far as possible. 
the bed by a machine-cut rack and pinion in the usual | Fig. 3 shows a curve, giving the area of the steam passage for 
manner. Substantial cast iron arms project downwards from | different lifts of the valve, from which it will be seen that a 
the back of the saddle and serve to carry the spool on which | 10 per cent. movement has to be made before the valve begins 
the wire is wound, as shown, below the bed of the machine | to open, while with a 45 per cent. movement the valve open- 
illustrated. The spool is arranged so that it will not revolve | ing is only 5 per cent. of its maximum, after which the curve 
in the event of the wire breaking, the object of which is to | soon becomes a straight line. It is therefore possible to regu- 
avoid the wire becoming entangled. A hand brake is pro- 
vided, so that the tension on the wire can be altered at will. 
It will also be gathered that there is a guide at the top of the | 
machine, which is capable of adjustment in the horizontal | 
and vertical planes. 

Another feature to which attention should be called is that | 
the machine is controlled by foot levers attached to square | 
shafts underneath the bed. These can be moved to any 
desired position, so that the operator has the machine under | 
complete control when working at either end. One lever is | 
for the forward motion and the other for the backward motion. | 
We are informed that with this machine a traction armature | 
can be bound in a few minutes, owing to the fact that an | 
even tension can be maintained on all the bands, and the 
risks of having slack bands or excessively tight ones are 
reduced to a minimum. 

In addition to the machine described above, we have also | 
received from the same firm some illustrations of a new coil- | 
winding machine and of a commutator and grinding lathe. | 
The former has been specially designed for winding heavy 
field coils, such as are used on traction motors, &c. The power | 
is transmitted to this machine through a worm and worm- 
wheel from a set of three pulleys. The machine is provided 
with a counter, which records the number of turns put on or 
taken off any coil, so that it is always possible to tell the 
exact number of turns on a spool, which is a decided advan- 
tage. The commutator lathe has been specially designed 
for the purpose of turning and grinding commutators, the 
height of centres being 1lin., and it will take armatures up | 
to 16in. diameter and 4in. long. 


ANEW MACHINE FOR BANDING ARMATURES. 
A MACHINE, which has been specially designed for banding 








A NEW TYPE OF STEAM REGULATOR VALVE. 


THE mechanical effort required to open some designs of 
steam-regulating valves is at times excessive, and has led to | 
frequent attempts to introduce devices whereby it may be 
minimised. This is especially so in the case of locomotives, | 
where it has long been customary to supplement the main 
throttle valve with a small pilot valve, or to use valves of the | 
double-beat type. These, while largely helping in the desired 
direction, are liable to further troubles and are more | 
expensive to manufacture. 

A valve which it is claimed satisfactorily overcomes these | 
difficulties, while possessing many other advantages, has 
recently been designed and patented, and is now being con- 
structed in this country by the Hulburd Engineering Com- 
pany, Limited, of London. This valve, which is illustrated 
in the accompanying engravings, has been given the name of |employed to move and control the position of the 
the ‘‘Servo,’’ and has been designed for use in all cases in | piston. For this purpose a central cylindrical cup is 
which the supply of steam has to be controlled. In par- | formed on the piston, through the closed end of which 
ticular it is designed for locomotive work, and we under-|a hole is bored. A spindle passing through a stuffing 
stand about one thousand engines have up to the present | gland in the top cover carries a coned plug at its lower 
been fitted with it, including some belonging to one of the | end, and this passes into the hole in the cup. There 
leading railways of this country, and to those of important | is no connection whatever made between this spindle and the 
continental and American railways. It has also been | piston, the small central plate shown in section being simply 
installed on board several steamships, among which, we|acover. When it is desired to open the valve, the central 
believe, are some cruisers belonging to a foreign Power. In | spindle is raised from its seat in the cup by means of the 
addition, its use on winding and hauling engines, and many | handle shown. Steam thereupon from the upper 
other types of steam engines, is said to be attended with | chamber through the cup to the under side of the valve, and as 
good results. | the spindle lift is increased a time will arrive when the 

The construction of the valve will be seen in Fig. 1, where | amount of steam leaving through the cup is greater than 
an example of an ordiuary form of it is shown in the open | the amount entering the chamber through the small hole. 
position. The external casing of the valve, as shown, con- | When this takes place, the pressure in the chamber must 
sists of a three-way casting, through which the steam flows | obviously fall, and will continue to do so until the full 
from left to right. The upper limb is blanked off by a cover, | pressure acting on the available portion of the underside of 
and is machined on its inner surface for the reception of a | the piston is sufficient to overcome the reduced pressure on 








Fig 1—THE SERVO STEAM REGULATOR VALVE 


late the small areas, and consequently low speeds, very 
finely. 
The leading feature of the valve consists in the method 











the upper side. The piston will now rise, and in consequengg 
steam will be admitted through the openings already men. 
tioned in the extension of the piston casting. When this 
takes place the steam in the chamber becomes compressed 
and the pressure rises until the piston takes up a position 
which is dependent on the amount of opening past the spindle 
cone. It will now remain here, since a further rise woulg 
cause an increase of pressure in the chamber, thus giving a 
downward force, while if the piston fell, there would be an 
immediate reduction in pressure in the chamber, which 
would allow the full-pressure steam on the under side to aot 
and thus restore the piston to its former position. There jg 
thus a definite position of the piston and valve for each 





Fig. 2-DEVELOPMENT OF THE PISTON EXTENSION 


definite position of spindle cone, and it is said that the 
former follows the movements of the latter as if it were 
rigidly connected to it. 

It will thus be seen that the force required to open the 
valve is given almost entirely by the steam itself, the effort 
to open the small spindle valve alone requiring manual 
power. 

There are said to be no signs of ‘‘ hunting ’’ or vibration of 
the valve, the friction of the packing ring and the special 
construction of the spindle valve preventing such an occur- 
rence. §So small is the force required to open the valve that 
a 16in. example made for a large warship can be operated by 
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a small lever with one hand. This being so, it is sometimes 
deemed advisable to add a locking device to prevent acci- 
dental movement of the valve, although we are informed 
that in some installations, in particular those for locomotives, 
the friction of the packing glands is alone sufficient for this 
purpose. 

In addition to the ease of manipulation, the rapidity of 
action, the tightness of shut-off, and the delicate control of 
the steam supply are said to be noticeable features of this 
valve. In connection with the last, the makers state that in 
a locomotive fitted with this valve the driver can easily secure 
an increase of pressure in the cylinders of 2b. at a time 
throughout the entire range at his command, an acquisition 
which must be highly advantageous under many circum- 
stances. In Fig. 4 is shown a locomotive regulator valve of 

















Fig. 4—SERVO LOCOMOTIVE REGULATOR VALVE 


the ‘‘ Servo’’ type. For this purpose the essential details 
are identical with those of the valve described above. The 
casing has, however, attached to it a casting on which are 
formed guides for a small crosshead to work in ; this cross- 
head is carried at the end of the spindle rod, and is connected 
by links to the lever arm of the regulator rod. With this 
valve the usual ‘‘ cow-horn’’ form of regulator handle is 
quite unnecessary, a small lever taking its place. From 
various considerations this valve, when applied to loco- 
motives, is inverted, so that the weight of the piston, ‘c., 
acts counter to the steam in keeping the valve on its seat, but 
the working of the device is in no way altered thereby. Weare 
informed that a modified design permits of the use of the 
valve in the upright position, and, at the same time, allows 
the spindle valve to be separated from the main valve and to 
be placed, say, in the cab of the engine or in any other handy 





position, thus decreasing the number of moving parts in the 
interior of the dome. 
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MICROSCOPY AND MACROSCOPY IN THE 
WORKSHOP AND FOUNDRY. 


A LECTURE on this subject was delivered by Mr. J. E. 
Stead on September 11th before the Congress of the Interna- 
tional Association for Testing Materials at Copenhagen, 

Mr. Stead, after referring to the death since the last,,Con- 
gress_of the pioneer of metallography, Dr. Sorby, said he 
would endeavour to show to what extent the pioneer work of 
patient workers in the past was being applied at the present 
time, and to give a few examples of cases in which Macro- 
scopy 2nd Microscopy had been found of great service to the 
steel maker and user, He had communicated with the 

reater number of metallurgical industries in Great Britain, 
and with the leading authorities in Europe and America, to 
ascertain the extent to which the microscope was actually 
in practical daily use. The responses were prompt and as 
full as could be expected. In some copper and brass factories 
the microscope had proved invaluable. Mr. Tomlinson, 
manager of the Broughton Copper Company, wrote that 
indirectly it was useful because one could, with its aid, detect 
in metals certain ill defects caused, for instance, by over- 
heating, and this damage might be traced to some prior 
annealing or other heating operation. In the event of copper 
being heated in the presence of some reducing gas—to the 
detriment of copper—it was found the microstructure had a 
most characteristic appearance, and was easily distinguished 
from copper which had been spoiled by ordinary overheating. 
Also various brass alloys, including 70/30 mixture, yellow 
metal, &c., manganese bronze, electrolytic copper, rough 
copper, including several qualities, overheated brass, ordinary 
wrought brass, cast brass, &c., each had their characteristic 
appearance which experience rendered easy of recognition. 
Cases often arose when the expense and time taken by a 
chemical analysis had been saved, as the microscope afforded 
a rapid means of deciding approximately the composition of 
certain of the above metals and alloys. 

The Royal Gun and Carriage Factories, Woolwich, reported 
that the microscopic examination of brass was a matter of 
daily routine. The microscope was used as an additicnal 
means of investigating failures, abnormal results from mechani- 
cal testing, and as a comparative method of examining struc 
tures due to varying composition and thermal treatment of 
the metals used in the manufacture, &c. of ordnance, carriage 
work, and gun mountings, projectiles, &c. The Consett Iron 
Company, Limited, wrote that the microscope was regularly 
used in all cases where ordinary analysis failed to yield satis- 
factory explanation and more extended research was necessary. 
The Wigan Coal and Iron Company, Limited, stated that in 
their works the microscope was regarded as a necessary 
adjunct to the chemical and metallurgical work in the 
laboratory. It was used, not as a regular routine accessory, 
but as occasion required, in investigating the structure of any 
particular material, principally steel. It was useful to con- 
firm chemical analysis, or, in case the latter did not give 
sufficient explanation of the cause of any particular trouble 
or difficulty. In this respect it was valuable as a means of 
proving mechanical defects, such as overlaps, hair lines, pipes, 
segregates, &c. It was also used to decide whether material 
had been burnt or not, and to corroborate chemical analysis 
in distinguishing wrought iron from mild steel. 

In the Crewe shops of the London and North-Western 
Railway it was found that by microscopical investigations 
it was possible to discover the qualities of metals even 
better than by either mechanical tests or chemical analysis 
within certain limits. Mesers. Thomas Firth and Sons, 
Limited, expressed the opinion that the warring between the 
doctors of the new science and the confusion in terminology 
discouraged practical men in the study and application to 
routine purposes of the investigations and researches of recent 
years. Before practical everyday use could be made of the 
microscope, the meaning of the terms and the reactions of the 
substances they represented must be learned by practical ex- 
periment and observation. When a store of elementary 
knowledge had been firmly acquired in this way, the micro- 
scope became to the steelmaker or hardener a most valuable 
instrument. 

Messrs. D. Colville and Sons, Limited, reported that they 
found the microscope of very great assistance in everyday 
work, The employment of the microscope was indis- 
pensable for detecting the overheating of steel; checking its 
heat treatment ; extent of deformation caused by shearing, 
bad and good ; extent of segregation; amount of slag inclu- 
sions; amount and extent of work (rolling, forging, &c.) ; 
the extent of deformation caused by punching ; and the struc- 
ture of steel in its various stages of manufacture. In malle- 
able iron the microscope was frequently used to show the 
amount, if any, of steel admixture. Frequent use was also 
made of the microscrope in the examination of other metals, 
such as copper, bronze, &c. The microscope was the only 
method of detecting electro-deposited copper from solid drawn 
copper. Messrs. Colville employed the Zeiss’ complete installa- 
tion of the Martens microscope, using arc light, but had found 
- hoa new form of workshop microscope very useful and 

andy. ; 

Messrs. Vickers, Sons and Maxim, Limited, stated that 
the microscope was in constant use in connection with the 
heat treatment of the various alloy steels used in gun and 
armour plate manufacture, &c. It had been found to be 
most useful, both as a guide indicating correct heat treat- 
ment, and as a means of ascertaining whether the treatment 
ordered had actually been carried out. A metallurgical 
Investigation laboratory had been in active operation for some 
years at the Sheffield works of the company, and in it the 
microscope had been very extensively used in researches bear- 
ing upon the special classes of steel whose manufacture had 
Presented difficulties. Messrs. Cammell, Laird and Co., 
Limited, wrote from Sheffield that in special cases where the 
forging or casting was to be subjected to subsequent costly 
machining or complicated heat treatment a preliminary 
micro-examination was sometimes found useful; although 
even in those cases the examination of a large etched section 
by means of the hand magnifier was usually more successful. 
In the great majority of cases the microscope was employed, 
not to discover defects, but to investigate the origin and 
determine the particular stage at which they were produced. 
For the latter purpose microscopic methods were absolutely 
indispensable. 

Those were typical examples of replies received from 
British manufacturers. There were few large industrial 
works where microscopic examination was not regarded as 
essential, and if works had not microscopic equipment, they 
obtained outside professional assistance. In every college 
and technical institution in Great Britain where metallurgy 





was taught students were instructed how to use the micro- 
scope for the purpose of obtaining knowledge of the structure 
of metals and alloys. He had obtained information from 
many well-known investigators of European and American 
fame who were interested in application of the microscope. 
The following was a brief summary of the information thus 
obtained. In regard to France Mr. Ph. Pellin had furnished 
a list of manufacturers, numbering seventy, in which the 
microscope had been found to be an adjunct to more efficient 
practice. Mr. Le Chatelier, whose admirable microscope 
was used throughout France, stated that considerable instal- 
lations were in use at the works of De Dion-Bouton under 
the management of M. Guillet, at the works of Saint Jacques 
at Montlucon, and at the steel works at Creusot. Dr. Carl 
Benedicks stated that in Sweden up to the present time the 
microscope had been mainly used in connection with tool 
and special steels. Metallography, as a routine science, had 
not been employed to a great extent. Captain N. Beraieff 
communicated some very interesting information as to the 
use of the microscope for very many years by Anossoff, and 
later by Tschernoff, Rjechotarsky, and many of the steel 
works in Russia. 

In Belgium, at the works of the Société Anonyme Fabrique 
Nationale d’Armes de Guerre and Société Anonyme des 
Ateliers Germain, the microscope wasin regular use. At the 
first-named works the Chbatelier microscope had been an 
indispensable necessity in the examination of all polishable 
metals, although for industrial purposes its use at present 
could only be said to be limited. La Société des Ateliers 
Germain reported that the microscope was of special service 
for the discovery of causes leading to fracture of metals used 
in motor car construction. In Spain, at the Trubix Gun 
Factory, the microscope was extensively applied to practical 
purposes for the examination of ordinary and special steels, 
alloys, brass, bronzes, &c. It was interesting to note that it 
had been suggested by Taller de Precision de Artilleria that 
in every test of brass for cartridges the micrographical inves- 
tigations should be adopted. 

In America Mr. Albert Sauveur stated that he bad infor- 
mation of the use of the microscope in 134 large industrial 
concerns, 92 of which were steel works, 16 non-ferrous 
metallurgical plants, and 26 miscellaneous industries or 
concerns, such as railroad companies, &. The application 
of the microscope was taught in 28 technical institutions. 
On the authority of Dr. Wust, very many works in Germany 
and other countries used the microscope as an aid to their 
work. Messrs. Dujardin stated that up to 1905 metallo- 
graphy had been but little adopted in German works, 
although at that time such eminent men as Professor 
Martens, Heyn, Dr. Wiist, Professor Friedrick, and Pro- 
fessor Tamman, possessed distinguished pupils who had 
acquired the theory and practice of metallography. Since 
that time steady but substantial progress had been made in 
its application. From 1906 to 1908 Messrs. Dujardin and 
Co., independent of other makers, had fitted up metallo- 
graphical laboratories in seven large works and in three 
technical institutions, and others were now in progress. It 
was stated that although to-day the practica] utility of 
metallography was no longer doubted by the theorist, it was 
unfortunately not the same with regard to engineers and 
managers of works. A large number of the latter had 
absolutely refused to credit the new methods of investigation 
with any degree of utility. In some works the metallo- 
graphical laboratory was regarded by a section of the manage- 
ment as a scientific curiosity. Little by little these impres- 
sions were changing, and recognition was being accorded to 
the fact that metallography was capable of yielding practical 
results. 

The method of auto-sulphur printing first discovered by 
Professor Heyn, and applied by him and by his assistant, 
Profesrsor Bauer, and afterwards modified by Professor 
Baumann, if properly applied was most useful in foundry 
practice. This method had been more usually applied for 
the detection of local and axial segregation of sulphur in steel, 
but it was capable of showing approximately the amount of 
sulphur in cast iron. It was only necessary to file and polish 
sections or rough chips of cast metal, to press the flat sur- 
faces on to pieces of bromide paper previously soaked in a 
3 per cent. solution of sulphuric acid in water and allow 
them to remain in contact for one minute, after which they 
were removed from the paper, the acid washed out with 
water, the prints fixed in hypo-sulpbite of soda, and then 
washed and dried. The brown stains remaining on the 
paper varied in intersity with the sulphur present in the 
iron, They were compared with standard stains prepared 
from metals with known contents of sulphur. Differences of 
0.02 per cent. sulphur were quite easily detected in this way. 
Direct prints could also be obtained by contact on lan- 
tern bromide plates after saturating the films with the 
dilute sulphuric acid and removing the excess of acid 
with blotting paper, but in suck case, pressure must be 
applied to the specimens after placing on the slides in order 
to get good impressions. On applying this process to com- 
plete sections of pig irons, the fact was revealed that in highly 
sulphurous material the sulphur was very irregularly distri- 
buted. 

As phosphorus in cast iron existed in isolated masses of 
phospho-iron eutectic, and as the amount of these masses 
bore a close relation to the percentage of phosphorus present 
in the pig iron, an approximate estimate of that element 
actually present might be made by examining polished 
and etched sections of grey pig irons. The polish need not 
be more than that obtainable by use of fine emery paper. 
The etching was done with 20 per cent. nitric acid in water, 
and was continued until the surfaces of the metals appeared 
quite dark. On comparing the prepared specimens with 
similar sections of standard pigs it was not difficult to detect 
differences of 0.02 per cent. in hematite pig iron, and 0.5 per 
cent. in pig iron containing between 0.5 per cent. and 2.0 per 
cent. phosphorus. It was not so easy to apply the method 
to small foundry castings, as the eutectic usually was not 
evenly distributed, and appeared in reticulated form. It 
was easy to tell whether white irons were high or low in 
phosphorus, but the polishing was not so easily effected. 

It was well known that the amount of combined carbon in 
steels could be estimated with a fair degree of accuracy by 
microscopic examination; it was almost as easy to estimate 
the amount of combined carbon in grey cast iron or in grey 
pig irons. The importance of this fact to the foundry fore- 
man was very great for the following reasons:—(1) In 
examining pig irons of open fracture, if the combined carbon 
was found to be high, it was almost certain that the silicon 
wotild be low, probably 2 per cent. or under. If there was 
no combined carbon, it was almost as certain that the silicon 





would be high. This rule did not apply when considerable 
amounts of chromium or manganese were present, or when 
the cooling had been abnormally protracted. (2) In examin- 
ing castings, if the combined carbon as pearlite occupied the 
whole ground mass, the iron would be as strong as it could 
be made permissibly with ability to machine readily. In 
proportion as the pearlite became less-and less, the svufter 
would be the iron, and the more easily would it machine. 
It was not difficult to detect what part in the structure was 
pearlite, for this constituent was stained brown on lightly 
etching with dilute etching reagents. When the inter- 
graphitic spaces contained mixtures of pearlite and ferrit2 it 
was the rule to find the pearlite adjoining the phospho-iron 
eutectic, and the ferrite in juxtaposition with the plates of 
graphite. The microscope could also be used for identifying 
the nature of minute hard spots which appeared in castings. 

The macro and micro-structure of steel castings was of 
great importance to the steel founder. He could readily 
locate segregations, and determine whether the sulphur was 
relatively high or low by the auto sulphur printing process. 
He could check the work done in the annealing furnace and 
determine by the examination of pieces cut from the casting 
whether the annealing temperature had been too high or too 
low, and whether or not the castings had been annealed. In 
foundry practice, where the facings of the moulds consist of 
a graphitic mixture, the outer envelope of the steel in contact 
with the mould itself was usually higher in carbon than the 
mass of the metal. When the annealing had been properly 
done, the envelope was completely decarburised, and the 
castings sbeathed in a thin covering of carbonless iron or 
ferrite. This decarburised layer varied in thickness with the 
time and temperature, and with the percentage of carbon in 
the steel. In steels containing about 0.30 per cent. to 0.35 
per cent. carbon, it was sometimes only 0.05 mm. in thick- 
ness when the castings were small, and as much as 1 mm. in 
large castings. In unannealed steels the ferrite envelope was 
almost invariably absent. The altered micro-structure of the 
mass of steel produced by annealing, as compared with the 
‘* casting structure,’’ was usually sufficient to enable one to 
say whether the steel had been annealed, but not if the 
temperature of annealing had been excessive, and it was in 
such cases that the decarturised envelope had to be looked 
for. A thick ferrite envelope and a coarse triangular structure 
of the pearlite in the steel itself were indicative of annealing 
at excessive temperatures. The presence of granular pearlite 
indicated clear evidence of prolonged annealing at tempera- 
tures between 750 deg. Cent. and 650 deg. Cent., and steel in 
this condition was usually very soft. When the annealing 
was done by heating to between 850 deg. Cent. and 900 deg. 
Cent., and the steel was removed from the furnace and 
cooled in the air, the pearlite was nearly always of the 
lamellar variety. 

It was now a common practice to improve the surfaces of 
defective steel castings by electrically melting and filling 
blow-holes with iron or steel. It was recognised in important 
work that the castings should be annealed after electric 
welding. Etching with 20 per cent. nitric acid after rough 
polishing would show at once whether electrically welded 
steel had been annealed or not, for, if not, the steel surround- 
ing the weld always consisted of either martensite, troostite, 
or sorbite, and each of these gave a dark stain on application 
of the strong reagent, whilst the iron melted electrically and 
used to fill the cavities was always in the form of ferrite, 
and remained white after etching. This etching method 
was, therefore, most valuable, for it enabled the works in- 
spector or engineer to determine on the finished work the 
areas welded, and whether or not the steel had been annealed 
after welding. Annealing not only changed the troostite, 
&c., into pearlite, but removed the strains set up by the 
excessive local heating. 

In the manufacture of malleable castings the microscope 
was useful in determining to what extent decarburisation 
had taken place, and whether there was anything abnormal 
in the structure of the metal. The outer skin of both black- 
heart and white malleable castings was after normal anneal- 
ing free from carbon. If the castings were very small and of 
very light sectional thickness they were frequently more or 
less completely decarburised and exceedingly soft and ductile 
The microscope enabled one to detect with absolute certainty 
the extent of the decarburisation. Occasionally one came 
across white-heart malleable castings covered with a brittle 
metallic skin, which peeled off on attempting to bend the 
metal. The skin contained the silicon of the metal oxidised 
to silica. In other cases the outer envelopes contained 
carbon, and this covered a layer of decarburised metal. For 
reasons not quite evident it was certain that during the 
annealing recarburisation to a slight extent occurred, but, 
whatever the cause might be, the microscope enabled one to 
readily detect the abnormal condition. There was no better 
means of controlling the workmen who were responsible for the 
proper case-hardening of iron and steel than by the use of the 
microscope. Sections of hardened case-hardened material 
after polishing and etching indicated with certainty the 
depth to which the carbon had penetrated the metal. 

In the works, as in the laboratory, it was essential that 
the examination of metals should be made from every point 
of view. The simple polished surface should be carefully 
searched with a low power microscope to locate and deter- 
mine whether or not there were any incipient cracks or 
defects, or if there were slag inclusions. Laps and unsound- 
ness could often be detected in rolled and finished material 
at this stage. In the next step, the complete section, 
whether of a rail, plate, or axle, &c., should be pressed on 
properly prepared and acidulated gelatine silver bromide 
paper, and auto-sulphur prints obtained. These would show 
at once exactly where the sulphur was segregated and would 
enable one to determine with a fair degree of approximation 
what position a piece of steel occupied in the original ingot, 
and whether or not the material had been honeycombed or 
free from honeycomb. When the centre part of the com- 
plete section gave a very dense dark stain one was certain 
that the steel had come from the upper part of the ingot 
where axial segregation was at a maximum. If, on the 
other hand, the central axis yielded a stain slightly lighter 
than the stain afforded by the surrounding metal, it might 
be accepted that the section was steel which had come from 
a portion about one-third of the distance from the bottom to 
the top of the ingot. If the forged steel had been made from 
an ingot this could usually be detected in the polished 
section, for the honeycomb cavities contained segregates, and 
those could be readily detected by the auto-sulphur printing 
method, for they showed on the print as dark spots, and 
were always very sharply marked in outline in steel from the 
lower part of the ingot. In proportion to the distance from 
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the bottom of the ingot the honeycomb segregations as a 
rule were at a greater and greater distance from the outside 
skin, and became more and more distributed throughout the 
central axis. 

Having obtained auto-sulphur prints, sections might be 
immersed for about half a minute in 20 per cent. nitric acid, 
or for one minute in Heyn’s cupric chloride reagent, the 
former when a rapid etching was required, and the latter 
when the operator wished to keep the specimen. Both 
reagents gave a dark coloration to the surface in the areas 
of highest phosphorus. Without exception, those stains 
corresponded exactly with the maximum sulphur stains 
given by the auto-sulphur prints. It might, therefore, 
be assumed as a law that where there was segregation 
of sulphur in steel, there was also a segregation of phosphorus. 
After etching with those reagents an approximate idea of 
the size of the crystalline grain mi.ht be obtained by 
examination with a low power microscope, or even with a 
strong pocket lens, and any unsoundness produced by lapping 
or piping would be clearly revealed. In steels which had 
been heat treated with the aim of obtaining the best possible 
structure it was important then that the specimen should be 
properly polished and etched with picric acid solution and 
examined under a higher power. The structure and 
character of pearlite would then be easily determined. 

Many so-called mysterious failures of boiler and other 
structures had been explained by the use of the microscope. 
In most of them fracture had been proved to have been 
initiated by maltreatment of the steel when cold. The steel 
had been found to be crushed, the ferrite grained, flattened, 
and the metal made most tender. In four cases at least of 
boiler failure, maltreatment had proved to have been the 
cause. 

The auto-sulphur prints obtained from sections of steel 
billets enabled the manufacturer readily to detect serious 
segregation, and the same method could be used for detect- 
ing segregation in the wire rods and even in the finished 
wire. It involved less labour and time to test the rods and 
wires than to prepare the larger sections from the steel billets. 
In making the tests it was only necessary to file down inch 
lengths of the rods or wires, so as to expose longitudinal 
axial sections, to polish on fine emery cloth, and then to take 
auto-sulphur prints in the manner previously described. 
The axial segregation, if any, was in that way recorded as a 
dark brown stain on the paper. The depth of the brown 
tint given by steel free from segregation varied with the 
sulphur, so that with a little practice it was easy to read the 
stains into approximate percentages of sulphur. The differ- 
ence in the depths of the brown tints produced by experi- 
menting with common and high-class material was very 
pronounced. The macro-structure yielded by a cupric 
reagent of Heyn, when applied on the surface of the polished 
sections, was a second method for readily detecting axial and 
local segregation. The importance of detecting proncunced 
axial segregation in wire rods was recognised, for when present 
it frequently caused the wires to break with a cup and cone 
fracture during the process of drawing. 

The microscopic examination of wires also was useful, and 
particularly so in the case of wires and wire ropes which had 
failed during use and in the course of manufacture. It 
had been noticed that wires which contained definite propor- 
tions of fine micro strings of foreign matter, such as cinder 
oxides or sulphide of manganese, were incapable of standing 
the torsion test, and sometimes broke up during the pickling 
process after the wire rods had been ‘‘ tempered.’’ 

The microscope was also useful in ascertaining whether or 
not the rods had been evenly tempered. It occasionally 
happened that high carbon rods—0.75 per cent. to 0°90 
per cent. C—portions of the steel actually contained free 
martensite, or, as some called it, hardenite, and when 
martensite was present ‘‘drawing’’ was impossible. On 
polishing longitudinal sections and etching with picric acid 
in alcohol or other suitable reagent, the martensite remained 
white on a ground mass of troostite and sorbite. 

Sometimes during use wire ropes employed for winding 
and for cable tram lines were subjected to violent friction, 
sufficient to heat the crowns of the wires to above the 
recalescent point, and this, followed by chilling, left the 
surface skin intensely hard. An examination under the 
microscope of wire so affected, after suitable etching, 
revealed the presence of martensite. When that brittle skin 
was formed, and the rope passed over a pulley in such a way 
as to produce considerable flexure, the hardened skin 
cracked, and the cracks, once formed, travelled through the 
wires, which then broke up, and the rope became useless for 
further work and had to be removed. Sometimes the pulley 
surfaces were not arranged to engage a sufficient surface of 
the ropes, and the pressure on the parts which did come in 
contact with the metal surfaces were subjected to excessive 
crushing, causing the steel to flow along the surface of the 
wire crowns. The same thing occurred when the diameter 
of the rope was too small for the work it had to do, or if the 
wires were too soft, the condition of the crown surfaces was 
in that way made exceedingly tender, and fine cracks then 
appeared, and complete fracture of the wires followed as a 
matter of course. The micro-examination of vertical longi- 
tudinal sections showed to what extent the surface layers had 
been crushed. 

In conclusion, amateurs should be warned that, before 
forming any conclusions, they should operate upon and 
examine a large number of specimens cut from material 
which had been passed as satisfactory in every way, and 
which had given ideal service, otherwise they would not be 
able to say what was normal and what was abnormal. Much 
confusion and trouble had arisen on account of microscopists 
not having taken this precaution. 








HOMERTON WORKHOUSE AND INFIRMARY. 

ON Saturday, the 25th ult., the new Workhouse and 
Infirmary at Homerton, which has been built for the 
Guardians of the City of London Union, was formally 
opened by the Chairman of the Board, the Rev. Thomas 
Grear. Mr. John B. Wild, C.C., Chairman of the Amalga- 
mation Committee, gave certain details as to cost. The 
buildings have been designed for the accommodation of 681 
inmates and 63 officers, at a total cost of between £50,000 
and £55,000, the average cost per bed being £154. A sum of 
£10,000 has also been expended in the renovation of the old 
buildings. The new buildings have been designed by Mr, 





Albert E. Pridmore, architect, and built by Mr. Albert Monk, 
of Lower Edmonton. The engineering work comprises the 
heating, hot-water service, electric lighting, laundry, and 
kitchen, and has all been carried out under the supervision 
of Mr. E. R. Dolby, M. Inst. C.E. (Dolby and Williamson), 
Westminster, as consulting engineer. 

The plant requiring skilled attention has been centralised 
as much as possible. Sufficient steam can be generated in 
one boiler, and this effects all the work described above, with 
the exception of the electric lighting. The boiler-house 
contains two steam boilers for 801b. working pressure, and 
each 30ft. long by 8ft. diameter, built by Galloway, Limited, 
Manchester, also the feed pumps. All the water supplied to 
the boilers is previously softened. Steam is carried to two 
calorifiers in the basement, each of which is large enough to 
supply the whole of the heating and hot-water service, and a 
centrifugal pump driven by an electric motor is arranged in 
connection with each calorifier. The water is pumped into a 
ring main in a subway, and this supplies all the buildings 
except part of the old administration block, the receiving block, 
and the workshops. The water from the ring main passes 
directly into the hot water radiators in all the new blocks, 
and it also feeds hot water calorifiers, and gives up its heat to 
the hot water service. The hot water in the ring main acts 
solely as a vehicle for the heat, and is not drawn off for wash- 
ing purposes. The old blocks are heated with low-pressure 
steam. 

The laundry machinery comprises a steam engine, a 
number of rotary washers, and hydros for wringing the 
clothes, and a set of drying horses in a chamber warmed by 
air, which is heated by the exhaust steam from the engine, 
and delivered under pressure by a fan. The ironing-room 
contains two power mangles, a large Decoudun ironer for 
sheets, &c., and a small iron for dresses. 

The kitchen contains a series of steam-heated boiling pans, 
beef-tea pot, milk steriliser, tea infuser, hot plate, bakers’ 
ovens, and cooking ranges. A disinfector of large size is 
installed for dealing with infected goods, and a steriliser for 
treating instruments, Xc , for the operating theatre. 

Electric lighting is fitted in all the new blocks and 
parts of the old blocks, the current being obtained from the 
mains of the Hackney Borough Council. The lamps are 
chiefly of the Osram metallic type. All the chief rooms are 
wired upon more than one circuit, so as to prevent total 
extinction of the light in case of the melting of a fuse. There 
is also a complete service of telephones and electric bells, and 
two electric passenger lifts. 

The whole of the heating and hot-water service work was 
carried out by Wenham and Waters, Limited, of Croydon ; 
the boiler-house and laundry work by Thomas Bradford and 
Co., of Manchester and London; the water softener by 
William Boby, Limited, London; the electric lighting, 
telephones, and power by Lund Brothers, London; the 
kitchen work by McDowall, Steven and Co., London; and 
the electric lifts by J. G. Childs and Co., Willesden. Mr. 
Thomas Huckett acted as clerk of works. 








THE TRAINING OF ELECTRICAL ENGINEERS. 


AT the University of London on Wednesday, October 5th, 
Professor J. A. Fleming delivered a lecture on ‘‘ Electrical 
Inveniions and the Training of Electrical Engineers.’’ The 
chair was taken by Mr. Wm. Mordey, President of the 
Institution of Electrical Engineers. The lecturer first 
reviewed the progress which has been made in the various 
branches of the electrical industry, and referred to the large 
number of useful devices which have been put into use. The 
achievements which electrical engineers had attained, he 
said, were not the result of common intelligence, but they 
were the outcome of very great perseverance. The electrical 
industry had grown to such an extent that those engaged in 
it were forced to specialise. Stress was laid on the fact, 
however, that, although specialisation is a necessity, it is 
highly essential that electrical engineers should acauire a 
good all-round knowledge before practising in one particular 
branch. 

Advice was given as to the subjects which a student should 
thoroughly master if he is to become capable of understand- 
ing the machines and apparatus with which he will come 
into contact during his career, and which will help to place 
him in the position to grapple with the numerous problems 
that still remain unsolved. 

Among other subjects which the lecturer urged students to 
study were mathematics, mechanics, and thermo dynamics, 
A knowlege of languages was also highly essential. But that 
which was most important was that students should com- 
bine scientific knowledge with business knowledge. An 
engineer’s success not only depended on his familiarity with 
the theory and construction of engines and dynamos, but it 
was also largely dependent upon his business qualifications. 
Business instincts generally determined whether a given 
piece of work turned out a success or not; and an engineer 
should therefore acquire ability in the direction of finance, 
otherwise technical training was liable to prove of very little 
value. 

One thing which the lecturer referred to is worthy of more 
than an ordinary amount of consideration on the part of 
those who contemplate entering the electrical or, in fact, any 
other branch of the engineering profession. He said that if 
he were asked what was the most essential thing that a young 
man should possess to enable him to become a successful 
engineer, he would reply, a good constitution. The engineer- 
ing profession was exceptionally arduous. How arduous the 
calling is can only be appreciated by those who have gone 
through the requisite training, and who have attained some 
degree of success, and is probably never realised by any young 
man when he first enters it. The desire to become an 
engineer, as the lecturer intimated, frequently originates 
from the aspirer’s love for model making, but this form of 
amusement differs very materially from the training and life 
work of a successful engineer, as many frequently find to 
their sorrow. If young men could only form some conception 
of the kind of constitution, the persevering and enduring 
powers which the work demands, it is highly probable that 
the profession would be far less crowded, and many less 
would attempt to mount the ladder which they can never 
climb. 

Another thing to which Professor Fleming referred was that 
with the extensive use of electricity practically all engineers 
should know something about electrical engineering. It seems 
that as time goes on the qualifications of any class of engineer 





will be so extensive that what he is expected not to know 
will not amount to very much. 

Stress was laid upon the necessity for diligent work jn 
the laboratories of the universities and technical colleges 
and to the desirability of scientific and commercial testing 
work being carried out. Students were also advised to visit 
various works and power stations whenever a chance presented 
itself, and if possible to go to America and the Continent 
where large hydro-electric power stations may be seen and 
other things of educational value which are not to be foung 
in our own country. Then, turning to the chances which 
properly trained electrical engineers have of distinguishing 
themselves and becoming shining lights in the electrica] 
world, the lecturer first dealt with some of the recent notable 
inventions, and afterwards with some suggested inventions 
which are waiting for the necessary brains to develop. 

In this connection attention was drawn to the recent 
work of the electrical engineers and the chemists with regard 
to the fertilisation of the soil. The question of how long 
Canada’s soil would last without artificial fertilisation, the 
lecturer said, was a question of importance ; but the prob. 
lem of artificial fertilisation was one which the electrical 
engineers and chemists had solved. Some illustrations of 
very large water-driven electric power stations were put 
upon the screen, and attention was drawn to the fact that in 
order for this process of fertilisation to become practicable an 
abundance of water power was essential. 

Mention was naturally made of the enormous strides 
which have been made in connection with wireless tele. 
graphy, also of the many problems in this branch of 
electrical science which still await solution, and to the con. 
sequent field for the inventor which these problems open up, 
Here Professcr Fleming put forward a suggestion which may 
prove of interest to our readers with inventive minds. He 
said that electrical engineers had discovered means of trins- 
mitting small currents without the aid of wires, and it was 
possible that as time went on someone would discover a 
means of transmitting large currents in the same manner, 
When this came to pass, if ever itdid, electric traction would, 
he said, be considerably glorified, since overhead trolley wires 
and conduit systems would have no sphere of usefulness, and 
as the lecturer suggested, other vehicles could be suppl ed with 
power and paid for by meter. The possibilities of utilising 
the sun’s heat and the employment of electricity for domestic 
heating purposes were also considered. 

Lastly, Professor Fleming expressed the hope that the noisy 
petrol engines now used on motor omnibuses would some day 
be replaced by electric motors. 

In proposing a vote of thanks, Mr. Mordey also gave some 
advice regarding the training of electrical engineers, and 
expressed his entire agreement with Professor Fleming's 
views concerning the necessity for students acquiring business 
as well as technical knowledge. He thought that a man who 
was not capable of preparing estimates, dealing with agree- 
ments, and so forth, had less chance of success than the man 
who possessed good technical and business qualifications. 








THE MASTER CUTLER OF SHEFFIELD.—On Tuesday last, at the 
Sheftield Court House, Mr. Herbert Barber, of the firm of Daniel 
Doncaster and Sons, Limited, steel manufacturers and merchants, 
was duly installed Master Cutler for the ensuing year, in succes- 
sion to Mr. Douglas Vickers, of Vickers, Sons and Maxim, 
Limited, the retiring Master. The Cutlers’ Feast takes place on 
Thursday, the 2lst October, when Sir Edward Grey, Bart., the 
Foreign Secretary, will be the chief guest. 

LanourR TROUBLES AT WELSH COLLIERIES.—There were fears 
of considerable trouble at Dowlais last week, the non-unionists, or 
non-paying miners to the Federation, being so many that the 
unionists refused to descend to work. This lasted for a day or 
two, but the unionists made energetic efforts to bring about a 
peaceful state, and, happily, work was fairly resumed on Tuesday 
morning. The night workmen went down on Monday night. 
There have been alleged breaches of contract at the Copper Pit, 
Swansea. Some little while ago summonses were issued against 
eighteen men of the Copper Pit, Morristown, and damages were 
claimed from each of £1. This week it was urged that a further 
breach of contract has been made by the same men, and damages 
of £5 from each are now claimed. 

INSTITUTION OF MINING ELECTRICAL ENGINEERS.—A meeting of 
mining electrical engineers was held at the Royal Victoria Hotel, 
Sheffield, on Saturday last. A new society, under the above title, 
has been in course of formation for some months, and Saturday's 
gathering was one of the meetings preliminary to recognition of 
the Institution by the Board of Trade. The objects of the Institu- 
tion are ‘‘to augment the safety and to promote the general 
advancement of electrical science in all its applications to the 
industry of mining, and generally to extend the experience, 
increase the efficiency, and elevate the status of those engaged 
in the profession.” Membership is to be open to all mining an¢ 
electrical engineers, mine officials, and students throughout th 
world. Several hundred members have already joined. There 
was a large attendance at Saturday’s meeting, which was presides 
over by Mr. H. Maurice, M.I.E.E., who, in welcoming the 
members, said that considerable progress had been made since 
they last met. Numerous new members had been enrolled, aud 
the Council had decided to place the Institution on a proper legal 
basis by having it incorporated under the Companies’ Act. 
Articles of! association had been drawn up. Provision had been 
made for the formation of a benevolent branch at a later 
stage, if this was deemed advisable. There were to be several 
classes of members. Honorary membership would be granted to 
gentlemen who had distinguished themselves by literary or 
scientific achievements, or had given such assistance to the Insti- 
tution that the members desired to do honour to them. ‘There 
would be honorary corresponding members, gentlemen abroad 
who would from time to time send to the Institution reports of 
mining electrical work done in other countries. Already gentle- 
men had consented to act for Germany and Austria, There would 
also be diploma members, ordinary members, associates, and 
students. The articles of association would be submitted to the 
Board of Trade, and it was anticipated that by the end of this 
month they would be accepted, and then arrangements weuld be 
made for the inaugural meeting of the Institution. A few weeks 
ago it was announced that the Home Secretary was going to 
appoint a small committee to revise the rules referring to electri- 
city in mines. Formal application was made for representation 
on that committee, but the Home Secretary had replied that the 
constitution of the committee would not allow of representatives 
of that Institution being placed upon it. He would, however, be 
glad to receive information and suggestions, and it would be the 
business of the Institution to proceed in this way. It had been 
decided to form a committee to inquire into the causes of mining 
accidents and the means to be adopted to prevent them. That 
committee would draw up a report, which would be of considerable 
importance to mining electricians. An interesting discussion 
followed the} president’s address. The meeting subsequently pro- 
ceeded to discuss the place for holding the — meeting. A 
vote was taken, and London and Manchester were the places most 
favoured, but the Council is to take the opinion of members as to 
which place shall be definitely fixed upon, 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 
Crude Iron Steady. 

TuE furnaces have been making good outputs of pig iron, 
and producers still quote at recent rates or a shade in advance, 
if American buying of British pig iron continues prices locally are 
likely further to go up. At present the general quotation is 47s. 
to 463. for Staffordshire common forge, and 50s. 6d. to 51s. 6d. for 

rt-mine. Best all-mine forge is still quoted 853., and foundry 
903, with cold-air qualities at 115s, Midland descriptions are in 
moderate inquiry at 49s. to 50s. for Northamptons, and 50s. to 
bls, for Derbyshires, North Staffordshire forge may be quoted 


ne 


hls, 6d. to 52s, 6d. 


Manufactured Iron. 


Business continues quiet in manufactured iron, and quota- 
tions are weak. Marked bars are still £8, with Earl Dudley’s 
brand £8 12s, 6d., and the second grade of the “list” houses £7. 
Unmarked bars are £6 2s. 6d. to £6 5s, For plain sheets (doubles) 
£7 2s. 6d. to £7 5s. is asked, with a small demand, but the 
galvanised sheet firms are still doing well with some of the principal 
foreign markets, and are quoting £11 5s. to £11 10s. It is stated, 
however, that some merchants who purchased freely a little time 
back when prices were much lower are now realising at about £11. 
Gas strip is quoted £6 5s, to £6 7s. 6d., rivet iron is £6 153. to £7, 
and £7 13 also asked for slit nail rods. 


The Midland Iron and Steel Wages Board. 


The accountants to the Midland Iron and Steel Wages 
Board have taken out the figures for July and August, and they 
certify the average net bi-monthly selling price to nave been 
£6 2s. 9.53d. This, as usual, is ascertained by examining the 
returns of sales of iron made by the seventeen selected firms. The 
new average is not a sufficient change to alter wages, being a 
reduction upon the previous two months of only 1s. 0.80d. The 
wages for puddli therefore continue at 8s. 6d. per ton, 
and all other mil! and forge wages remain unaltered from 
Monday, October 4th, until Saturday, December 4th. The 
sales were 31,492 tons, or a decline upon the previous two 
month: of 2382 tons. The reduction was mainly in bars, 
which, although amounting to 20,340 tons, were less than two 
months ago by 2605 tons. ‘This time bars constituted only 64-59 
per cent. of the total sales, whereas last time they constituted 
67-73 per cent, There was a slight decline also in angles and tees, 
and in plates and sheets ; butin ‘‘hoops, strip, and miscellaneous,’ 
which amounted to 9440 tons, there was an improvement of 498 
tons. For the previous two months this group formed 26-40 per 
cent. of the total sales, but in the new return the proportion has 
arisen to 29-97 per cent. The selling price of plates and sheets 
was £7 1s. 5-69d., or 5s. per ton less than in the previous return. 
This enormous drop, which was largely due to the break up of 
the Galvanised Iron Trade Association, is quite an exceptional 
occurrence, and has greatly affected the average net selling price 
of all descriptions. 1t makes the new net average of £6 2s. 9-53d. 
the lowest for ten years. ‘The nearest figure to it was for 
September and October, 1904, when tbe net average went down to 
£6 3s, 9-1d., ora shilling higher than it is at present, 


Steel in Moderate Demand. 


There is a fairly good ioquiry for structural steel for 
engineering purposes and prices are maintained. Mild steel bars 
are £0 7s. 6d. to £617s. 6d.; angles, £5 17s. 6d. to £6; and girder 
plates, £6 to £6 Zs. 6d. Joists are quoted £5 10s. to £0 15s, 
There is more business in boiler plates than recently at about 
£7 5s. Semi-finished steel is again quiet, but quotations are kept 
nominally at £4 15s, for Bessemer, with halt-a-crown more for 
Siemens. 








NOTES FROM LANCASHIRE, 
(From our own Correspondent.) 


MANCHESTER, Thursday, 
Quietude in Pig Iron. 

AFTER the activity of a few weeks ago locally, the lull 
which has set in latterly has been somewhat accentuated by the 
lack of demand on spot. ‘There was a very good attendance on 
the Iron Exchange on Tuesday, but business was by no means of 
corresponding proportions. Oa the one hand, the ‘ Bulls’ were 
in evidence with the usual stories of strong American demand, and 
these were backed up by rumours of the charter of a vessel on the 
West Coast to convey a cargo of hematite to Boston. On the 
other hand, the ‘‘ Bears” were equally assertive that buyers were 
holding off, being certain that prices would drop in two or three 
weeks’ time. T’he actual fact is that, speaking generally, prices 
are well maintained. Middlesbrough was a shade lower, but other 
sorts showed no change, and Scotch was exceedingly trm, Glen- 
garnock being advanced ls. per ton. Hematite ruled rather 
quiet. Forge iron was in buyers’ favour. 


Finished Iron and Steel. 

: Notwithstanding the increased price of fue], there was no 
notice of any advance in bar iron. Steel and steel products were 
firm. Foreign billets continue scarce at full asking rates. 


Copper, Lead, Tin. 

There was little being done in manufactured stuff. There 
was no change in sheets, but tubes were lower, as also tough ingot 
and best selected ingots. Lead: Sheets remained unchanged. 
Tin: English ingots were a shade lower. 


Quotations. 


Lincolnshire, No, 3 foundry, 56s.; Staffordshire, 54s.; 
Derbyshire, 55s. ; Middlesbrough, open brands, 61s. 4d. Scotch: 
Gartsherrie, 63s,; Glengarnock, 62s. 6d.; Kglinton, 60s. 6d., 
delivered Manchester. West Uoast hematite, 63s. 6d.; East 
Coast ditto, 60s, 6d., both f.o.t. Delivered Heysham: Gart- 
sherrie, 61s.; Glengarnock, 60s. 6d.; Eglinton, 58s. td. Delivered 
Preston: Gartsherrie, 62s.; Glengarnock, 61s. 6d.; Eglinton, 
59s. 6d. Finished iron: Bars, £6 1Us.; hoops, £7 12s, 6d.; sheets, 
47 lis, to £8. Steel: Bars, £6 2s. 6d. to £6 5s.; Lancashire 
hoops, £7 5s,; Staffordshire ditto, £6 17s. td. to £7; sheets, 
£7 17s. 6d. to £8; boiler plates, £7 5s. to £7 7s. 6d.; plates for 
tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; English 
billets, £4 12s, 6d. to £4 15s.; foreign ditto, £4 10s. to £4 12s. 6d.; 
cold-drawn steel, £9 10s. to £9 15s. Copper: Sheets, £72; tough 
ingot, £62; best selected, £62 per ton. Copper tubes, 8}d.; 
brass tubes, 7d.; condenser, 8d.; rolled brass, 6}d.; brass wire, 
6}d.; brass turning rods, 64d.; yellow metal, 6d. per lb, Sheet 
lead, £17 per ton. English tin ingots, £138 per ton. 


The Lancashire Coal Trade. 

Last week’s advance in slack and engine coal in the Man- 
chester district has been followed by the rest of the Lancashire 
coalowners, who have advanced official quotations by 5d. per ton. 
How domestic coal will fare later on remains to be seen, but any 
advance will be received with very ill grace by the merchants in 
this district, On shipping account, demand is exceedingly quiet. 
Revised quotations are :—Best Lancashire for domestic purposes, 
lds, 2d. to 15s. 8d.; seconds, 12s, 2d. to 13s. 2d.; common, 9s. 2d. 
to lls.; best burgy, 10s. 6d. to 12s.; round furnace coal, 11s, 6d. 
to 12s; best slack, 93, 6d. to 10s. 6d.; medium, 93. to 9s, 3d.; 








common, 8s, to 83. 6d. at the pit. Coal for bunkering purposes, 
screened, lls. to lls, 6d.; unscreened, 10s. 6d., delivered Man- 
chester Ship Canal, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


The hematite iron market this week is reported dull and 
idle. The fact is that buyers have covered their wants well 
forward, and are not disposed to commit themselves further until 
some of their deliveries arranged for have been completed. Some 
of the busi lately tr ted is for delivery early in the year. 
On the other hand, makers have a sanguine idea of future pros- 
pects, and are not inclined to sell much metal for delivery in the 
early part of next year unless on a substantial advance in price. 
Mixed Bassemer numbers are at 62s. 6d. net f.o.b, and warrant 
iron sellers are nominally at 61s. 6d. net cash, buyers 61s. Special 
hematites are quoted at 64s. to 66s., according to specification, and 
some good orders have been booked. {n ferre-manganese a fair 
business is being done, and the demand for spiegeleisen is well 
maintained. Charcoal iron represents a steady trade. There isa 
fair demand for scrapiron. Iron ore is in quiet request, and 
raisers are not working their pits to the fullest extent. There is, 
however, a fair trade in best classes of ore, which are quoted at 
18s, per ton net at mines, while medium sorts are at 14s. 6d. and 
ordinary classes at 12s. Foreign ores are being imported to a 
large extent, 


Steel. 


The Bessemer plant at all the works in the district is 
practically fully employed. The output is chiefly rails, and the 
demand has for some time past been steady, as the present posi- 
tion of activity has been undisturbed for some months. Orders 
are not, however, largely held, but makers are nevertheless able 
to pick up as much trade as keeps them going. Heavy rails are 
still quoted at £5 53. per ton. There is not much being done in 
merchant steel, but there are prospects of developments at some of 
the works and of the production later on of certain classes of steel 
not hitherto put on the market in this district. 





Shipbuilding and Engineering. ° 

Vickers, Sons and Maxim are the lowest tenderers for one 
of the four improved Bristols which are required by the Admiralty 
by private builders, ‘I'hey are at present at work in the building 
of H MS. Liverpool, of the same type. Much progress is being 
made with the completion of H.M.S. Vanguard, which is expected 
to go on her trials at the end of this month. Work is still quiet 
in the marine engineering shops. 


Shipping and Coal. 

Shipping of iron and steel from West Coast ports last 
week amounted to 18,154 tons—iron 4530 tons and stecl 13,624 
tons—as against 5033 tons in the corresponding period of last 
year, an increase of 13,121 tons. For the year to date the ship- 
ments aggregate at 465,281 tons, against 368,601 tons for the 
corresponding period of last year, an increase of 96,680 tons. 
Coal and coke quiet but steady, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


House and Gas Coal. 


THERE has been no official advance in prices of house coal, 
as was contidently anticipated, but many of the collieries, with 
big order books, are decliting to take orders except at the advance 
of 1s. per ton usually made at this time. The open weather we 
are experiencing, however, militates against a general rise, and 
other coilieries not situated as those referred to, are, to use a 
phrase in the coal trade, ‘‘ fitting” orders at September prices. 
These are lls. 6d. to 13s. per ton for best Barnsley, and 10s. to 
lls. per ton for secondary descriptions. The activity noted last 
week in the gas coal trade is fully maintained, and is certain to 
increase as the year advances, 


Steam Coal—Export Season Approaching its Close. 


The shipment season may be said to be now fast drawing 
toaclose. The last consignment is said to have been made for 
delivery in St. Petersburg, and as the Baltic navigation comes gradu- 
ally to an end, the trade, of course, will correspondingly attenuate. 
This decrease in shipment usually makes the market easier at this 
time of the year for industrial undertakings, and at present prices 
are easier than last week’s quotations, the rates ruling for steam 
coal being now about 9s. per ton. 


Small Coal and Coke—Both Firm. 


A good trade generally in slacks, and the best grades of 
small coal particularly active. The requirements for the textile 
trades of Lancashire and Yorkshire are neavy, and all the output 
of small coal for the markets is readily absorbed. Rates are from 
4s, 6d. to 5s, 6d. per ton, Coke continues on the up grade, best 
washed this week advancing again, while unwashed remains firm 
at former figures. Best washed, 12s, to 12s, 6d. per ton ; 
unwashed, from 11s. to 11s. 6d. per ton. 


The Iron Trade—Quiet Market. 


Business very quiet all round. Makers, being well sold 
forward, do not press sales to induce brisker demand, and adhere 
firmly to their quotations. It is felt that this 1s the wisest 
course to follow in the present condition of trade and 
markets. Hematites are as formerly quoted :—West Coast, 68s. 
to 70s. per ton; East Coast, 65s. to 67s. per ton, both net, 
delivered in Shettield and Rotherham. The Lincolnshire Iron- 
masters’ Association met last Friday, but made no alteration in 
official quotations, which are:—Lincolnshire, No. 3 foundry, 
52s. 6d. per ton; No. 4 foundry, 51s. 6d. per ton; No. 4 forge, 
5ls. 6d. per ton; No. 5 forge, mottled and white, 51s. 6d. per 
ton ; basic, 52s. 6d. per ton, all net, delivered in Sheffield and 
Rotherham. Derbyshire, No. 3 foundry, 52s. per ton; No. 4 
forge, 50s. 6d. per ton, both net, delivered in Sheffield and 
Rotherham. It is reported from the Derbyshire district that 
specialities in malleable iron are being better booked, and prices 
stiffening. 


Bar Iron, &c. 

The South Yorkshire Bar Iron Association met on 
Monday, but no change was made in prices. Although the price 
of pig iron has advanced fully 5s. per ton since the quotation 
of £6 10s. per ton for bars was fixed, it was not considered that 
the state of trade would justify any revision of rates at present. 
Makers are very short of work, not on account of lack of 
contracts, but of the indisposition of customers to take delivery 
of material contracted for as rapidly as could be wished. There 
is no improvement to report in other departments of the 
finished iron and allied trades. Hoops remain at £7 10s. per 
ton, and sheets at £8 10s. per ton. 


The Heavy Trades. 

Firms at the East End are at present engaged on the 
orders for armour plates given out some time ago. ‘I'hese, how- 
ever, are rapidly being worked off, and the announcement this week 
of the First Lord of the Admiralty that further orders are to be 
given out in due course is received with feelings of hope that the 
actual giving out may soon take place. A few orders are stated 
to have been given out by the British Government in projectiles, 
chiefly, however, to replenish stores. Further work in this and 
other departments of military material would be exceedingly 





acceptable. Orders for tool steel, including high-speed, are re- 
ported to be more plentiful, though not in any great bulk. 
Several firms are fairly busy in this department. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Shipbuilding and Engineering. 

THE position in the shipbuilding industry is steadily im- 
proving, and contracts for new vessels continue to be booked on a 
somewhat extensive scale, so that the yards in this district are 
more fully employed than they have been at any time since 1903, 
and what is more it may be stated that this state of affairs is 
likely to be maintained. The outlook for the winter is certainly 
more satisfactory than anyone ever expected it would be. The 
revival of the shipbuilding industry has also brought about with it 
a decided improvement in the marine engioeering business, and 
most of the establishments are once more fairly well employed. 


Cleveland Pig Iron. 


Notwithstanding that the stocks of Cleveland pig iron in 
Connal’s public stores are increasing at a very rapid rate, and that 
in the ordinary course dall trade and falling prices should be 
ruling, the situation is steadily becoming more favourable for the 
sellers of pig iron, and the unsatisfactory statistics have no 
detrimental influence, being practically ignored. Traders say the 
increase in stock will have a steadying effect, and doubtless prices 
would have advanced at a quicker rate than has been reported 
if the stock had been small and decreasing. Confidence is being 
restored, and traders take a very sanguine view of business and 
its prospects, This feeling is induced by the reports from the 
United States and also from Germany. The expectation of a 
large business being developed with the United States is the chief 
reason for the change for the better which is now appearing in the 
pig iron trade of the North of Eagland. No. 3 Cleveland G.M.B. 
pig iron has risen to 52s. 6d. per ton for prompt f.o.b. delivery, 
and 53s. is asked for delivery up to the end of the year. Some 
producers will not entertain offers except at 6d. per ton more than 
these figures. The prompt price of No. 1 is 54s. 9d.; No. 4 
foundry at 5ls.; No. 4 forge at 50s. 64.; mottled at 50s.; and 
white at 49s. 6d. Over the last three months Cleveland pig iron 
prices have risen 4s. 3d. per ton, and over the minimum of the 
year there is an advance of 6s, 9d. per ton. 


American Order Forthcoming. 


As has been already stated in these columns, much of the 
late upward movement in prices of Cleveland pig iron has been 
due to the anticipations regarding probable American require- 
ments from this side of the Atlantic. Now the expectations have 
begun to materialise, and sellers in this district are securing orders 
from the States ; thus there is greater reason for further improve- 
ment in prices. Several good contracts have been booked on 
American account this week by Teesside firms, not only for Cleve- 
land pig iron, but also for hematite, steel scrap, and special 
descriptions of pig iron. The duties on iron having been reduced 
in the States, British producers can sooner compete than hitherto, 
Cargoes have been sold for delivery at Philadeiphia, Baltimore, 
and Boston. There is some advantage in the way of freights ; 
two years ago 7s. per ton was the general rate from Middles- 
brough to Philadelphia, but it is reported that as little as 5s, 6d. 
has been accepted within the last few days. A steamer has been 
chartered to carry pig iron from the Tees to Boston at 6s. 3d. per 
ton. German pig iron is to be sent from Rotterdam to America. 
Very considerable sales have been made in this district of scrap 
steel for early despatch to the United States, and it is believed 
that this demand will be kept up. It is reported that locally 
made girders have been sold to the United States, but that is not 
a fact, though some have been sold to Canada. 


Hematite Pig Iron. 

Sales of East Coast hematite pig iron just now are 
rather slow, but that is not of much account, as the producers 
are very well off for orders for execution this year, and can 
afford to wait in face of the revival in shipbuilding. For 
mixed numbers some firms have raised their quotation to 
59s. 3d. per ton for early delivery, but the general 
figure is 59s. per ton, a rise of 4s. during the last three 
months. The market is strengthened by the reports of in- 
quiries from America for hematite, and, indeed, some has been 
sold to consumers in the States. Rubio ore continues to be 
quoted at 17s. per ton c.i.f. Middlesbrough, and a transac- 
tion at that is reported this week. Merchants will not yet 
quote for next year’s delivery, as the Spanish mine owners still 
delay fixing the quotations for 1910. Furnace coke is becoming 
dearer; several ask 17s. 3d. delivered Middlesbrough, but 17s. 
is the regular quotation for early delivery. 


Realised Price of Cleveland Pig Iron. 

The accountants have reported that the average price 
realised by the ironmasters for the No, 3 Cleveland pig iron 
delivered during the third quarter of the year was 48s. 3.54d. per 
ton, that being 8.83d. per ton more than the price for the previous 
quarter, and there will be an advance, dating from 2nd inst., in 
blast furnacemen’s wages of 1 per cent.; railway rates for the 
carriage of ironmaking materials will be raised 1 per cent. The 
average quoted rate for No. 3 over the third quarter was 
503. 0.783. per ton. 


Pig Iron Stocks. 

At the close of Saptember Vonnal’s held 313,975 tons of 
Cleveland pig iron in their public stores, an increase for the month 
of 25,473 tons. The stock consisted of 291,806 tons of No. 3, 
19,084 tons of No. 4 foundry, and 3085 tons of other iron unde- 
liverable as standard. A year ago only 73,848 tons were held, or 
only about a fourth of the tonnage now held. 


Pig Iron Shipments. : 
The September exports of pig iron from the Cleveland 
district must be characterised as unsatisfactory, for they only 
reached 96,883 tons, that being 16} per cent. less than in August, 
5 per cent. less than in September of last year, and 25 per cent. 
less than in September, 1907. The return even falls short of the 
September average of the last ten years, and that by 7} per cent. 
There has not been such a poor September since 1904. ‘Ihe large 
falling off was due to the curtailment of business with Germany, 
where trade has been even worse than in this country, and where 
there are enormous stocks of pig iron, which are offered at lower 
rates than Cleveland makers can afford to accept. 


Manufactured Iron and Steel. 

Improvement is generally reported in the tinished iron 
and steel trades, producers speak more hopefully about the business, 
and the works are asarule running more fully than they have 
been for two years past. No alterations in quotations have been 
announced this week, but the tendency of prices is decidedly 
upwards. The outlook is probably the most promising for the 
makers of plates and angles, The exports of manufactured iron 
and steel from ‘l'eesside last month were 48,004 tons, against 
42,559 tons in September last year; while for the nine months 
they were 478,780 tons this year, against 446,739 tons in 1908. 
The chief deliveries were to Argentine, Canada, India, and South 
and East Africa, 


Coal and Coke. 


After a period of quietness, the steam coal trade somewhat 
unexpectedly shows improvement, and prices at the collieries have 
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become stiffer, notwithstanding that second hands are underselling. 
Shippers are hastening to get coal away before the closing of the 
Baltic, and there is much activity at the shipping staiths and the 
docks on the Tyne and Wear. Best steam coal has risen again to 
lls. per ton f.o b., and 11s. 3d. is likely to be asked next week. 
Best gas coal is strong at lls. f.ob, Coking and bunker coals 
range between 9s, 6d. and 10s. The Mines Eight Hours Act, 
which comes into force in January in Durham and Northumber- 
land, is expected to increase the cost of production, and higher 
prices for coal must be looked for on this score. It is probable 
that the three-shift system will be started if satisfactory arrange- 
ments can be made with the men. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Trade Outlook. 

THERE has been a quieter feeling in trade circles generally 
during the last few days. The upward movement in the iron and 
other markets appears to have spent itself for the time, some 
further impetus being necessary if it should be resumed. That a 
halt should take place in the advance in prices of raw material 
need not prove other than an advantage. Indeed, the rise in pig 
iron prices has recently been proving an embarrassment to manu- 
facturers unable to secure a corresponding increase in the value 
of finished products. The harvest has been well secured in Scot- 
land, and there has been a very marked increase in the price of 
wool—two circumstances that will add to the comfort and the 
purchasing capacity of the agricultural classes. While the im- 
provement in trade still leaves much to be desired, it has never- 
theless been substantial, and the outlook altogether is considerably 
more cheerful than it was at this time last year. 


The Iron Market. 

There has been a quieter feeling in the Glasgow pig iron 
markets in the last few days, after the large amount of business 
and the further advance in prices that occurred towards the end 
of last week. It has been somewhat disappointing to speculators 
in warrants that more substantial results have not come out of the 
frequent rumours that have agitated the market with reference 
to prospective purchases of pig iron on American account. It is 
at last reported that a Scottish steamer has been chartered to 
convey a cargo of pig iron from Middlesbrough to Boston, 
Massachussets, but of what is likely to follow in the same line of 
business very little is known. The shipments of Scotch pig iron 
have hitherto been disappointing. Since last report business has 
been done in Cleveland warrants from 5ls. 44d. to 51s. 8}d., and 
back to 51s. 44d. cash, 523. 7}d. to 52s. 11d. one month, and 
52s, 2d. to 52s. 6d. and back to 52s. 3d. three months. Transac- 
tions have also taken place at 52s. 44d.{for delivery in seven days, 
52s. 8d. nineteen and twenty-five days, 52s. 74d. twenty-seven 
days, 53s. November 26th, and 53s, 2d. for 22nd December. 


Scotch Makers’ Iron. 

The demand for the special brands of Scotch makers’ iron 
is reported to be fairly active, and, with old contracts and fresh 
business, the makers are busy. Prices have in some cases been 
advanced 6d. since last report. The f.a.s, quotations at Glasgow 
are, for Monkland No. 1, 58s. 6d.; No. 3, 56s. 6d.; Carnbroe, 
No. 1, 6ls.; No. 3, 58s.; Clyde, No. 1, 63s.; No. 3, 58s.; Gart- 
sherrie and Calder, Nos. 1, 63s. 6d.; Nos. 3, 58s. 6d.; Langloan, 
No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 65s. 6d.; No. 3, 
60s. ; Coltness, No. 1, 90s.; No. 3, 59s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 65s.; No. 3, 59s. 6d.; Dalmellington, at Ayr, 
No. 1, 62s.; No. 3, 57s.; Shotts, at Leith, No. 1, 63s. 6d.; No. 3, 
58s. 6d ; Carron, at Grangemouth, No. 1, 65s. 6d.; No. 3, 59s. 6d. 
per ton. There are 40 furnaces making hematite, 36 ordinary, 
and 5 basic iron, the total of 81 thus in operation in Scotland com- 
paring with 75 at this time last year. 


Hematite Pig fron. 

The market for hematite warrants has.been dull. Cum- 
berland warrants are quoted 62s. 14d. per ton. The output of 
Seotch hematite is large, and substantial deliveries are being 
made under contract. The price is up 1s. 6d. since last week, 
merchants now quoting 63s. 6d. for delivery at the West of 
Scotland steel works. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports have been 
disappointingly small, being only 3602 tons, against 8875 in the 
corresponding week of last year. The total shipments to date 
are 18,115 tons less than in the corresponding nine months of 
last year, and of this decline 12,384 tons is due to reduced 
coastwise and 5731 to foreign shipments. The arrivals at Grange- 
mouth of pig iron from Cleveland and district were 8195 tons, 
being 563 less than in the corresponding week. 


Finished Iron and Steel. 

There is much lack of business in tke malleable iron 
industry, and a great proportion of idle time at the works. Home 
orders are scarce, and competition for export business is severe, 
and prices said to be unremunerative. The state of matters in the 
steel trade is somewhat better, although not satisfactory. For 
thin sheets and piates the shipping demand is active for a variety 
of foreign destinations. Steelmakers report, on the other hand, 
that the specifications coming out for shipbuilding steel are very 
disappointing. Steel ship angles are quoted £5 15s.; ship plates, 
£6 2s. 6d.; and boiler plates, £7 2s. 6d., all less 5 per cent. dis- 
count for delivery in Clyde district. There is not sufficient work 
to keep the steel roJling mills in anything like full operation. 


The Coal Trade 
The coal trade has been dull, the shipping demand being 
only moderate, while home requirements have not increased as 
regards manufacturing qualities. House coal is passing away more 
freely. Prices are unchanged, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

THERE was scarcely any difference in the condition of 
things to that which was shown in the previous week. Quotations 
for best remained rigidly in the same blocked state, neither going 
up nor down. There was the old pressure of buyers to get cheaper 
rates, and failing to obtain concessions of even a few pence per 
ton, and the old opposition of coalowners to maintain figures. 
The stormy weather and delayed tonnage had also its complica- 
tions. Yet on the whole there was tolerable briskness shown. 
House coal showed a firmer condition, and more steadiness with 
smalls, No. 2 Rhondda maintaining its approved position for 
bunkering. The result of the week’s trading was tolerably good, 
and with more settled weather would have been better. Patent 
fuel moderate, pitwood irregular. 


Latest Quotations, Cardiff. 

There was a more hopeful feeling on Change at the begin- 
ning of the week. Moderating weather and the coming in of 
vessels of large tonnage that would take some days to load, and 
the news that the men were resuming work at the collieries gave 
more animation and hopefulness, and the fact that coalowners 





\ 
were well stemmed to the end of the ronth gave increased firm- 


ness to the market, but there was no advance, some small el 
excepting. Smalls were a little stronger, and Monmouthshire 
coal, especially best kinds, were in moderately good demand. 
Latest prices : - Best steam coal, 17s. 6d. to 17s. 9d.; best seconds, 
16s, to 17s.; ordinary seconds, 15s. 3d. to 15s, 6d.; best drys, 
16s. 3d. to 17s.; ordinary drys, 14s to 14s. 3d.; best washed nuts, 
14s. to 15s.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. 
to 13s.; seconds, 11s. to 12s.; very best smalls, 8s. 9d. to 9s. 3d.; 
best ordinaries, 7s. to 7s. 9d.; inferior sorts, 6s, 3d. to 6s. 9d.; 
best Monmouthshire black vein, 15s. 3d. to 15s. 9d.; ordinary 
Western Valleys, 14s. 6d. to 15s.; best Eastern Valleys, 13s, to 
13s. 6d.; seconds, 12s, 6d. to 13s. Bituminous coal: Very best 
households, 17s. to 18s.; best ordinaries, 15s. to 16s.; No. 3 
Rhondda, 17s. 3d. to 17s. 6d.; brush, 13s. 6d. to 13s. 9d.; smalls, 
103. to 10s. 6d.; No. 2 Rhondda, 12s. 3d. to 12s, 9d.; through, 
9s, 6d. to 10s. 3d.; smalls, 7s. 3d. to7s. 6d. Patent fuel, 15s. to 
15s. 6d. Pitwood, 18s. 6d. to 19s. Coke: special foundry, 
24s. 6d. to 28s,; foundry, 19s. to 22s.; furnace, 17s, 3d. to 18s, 


Newport Coal. 

There was more vivacity in business during the week, and 
the month was regarded as showing better signs, both as regarded 
the market and labour questions, the opinion being strong that 
Federation troubles were coming to an end, the men paying up. 
The shipments for the past week were good—foreign 88,530 tons 
and coastwise 14,800 tons. Latest :—Best black vein, lurge, 15s, 
to 15s. 6d.; Western Valley, 14s. 3d. to 14s, 9d.; Eastern Valley, 
12s. 9d. to 13s. 3d.; other kinds, 12s, 3d. to 12s. 6d.; best 
smalls, 6s. 9d. to 7s. ; seconds, 6s. 3d. to 63. 6d.; inferiors, 6s. to 
6s. 3d. Bituminous:—Best house, 15s. to 15s. 6d.; seconds, 14s, 
to 14s. 6d. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 
18s. 6d. to 19s.; furnace, 17s, to 17s. 6d. Pitwood, ex ship, 
18s, 9d. to 19s. 


Anthracite Coal, Swansea Market. 

Large coal firm; ordinary coal easy. Red vein, large, 
still keeps its improved position, and nuts and cobbles in good 
state. Rubbly culm, it will be seen, is fairly strong, but duff does 
not improve. Steam coals are not strong, and little is being done. 
Latest: - Best anthracite hand-picked, 24s. to 24s. 6d. net; 
seconds, malting, 21s, 6d. to 22s. 6d. net; big vein, 18s. to 20s., 
less 2}; red vein, 12s. 6d. to 12s. 9d., less 24; machine-made 
cobbles, 23s. 6d. to 24s. net ; Paris nuts, 25s. to 26s. net; French 
nuts, 25s. to 26s. net; German nuts, 25s. to 26s. net; beans, 
17s. 6d. to 18s, 6d. net; machine-made large peas, lls. 6d. to 
12s. 9d. net; fine peas, 10s. 6d. to lls. 6d. net; rubbly culm, 
5s. 6d. to 5s. 9d., less 24; duff, 3s. to 3s. 3d. net. Steam coal : 
Best large, 17s. to 18s., less 24; seconds, 14s. 6d. to 15s., less 
24; bunkers, 9s. 9d. to 10s. 6d., less 24; smalls, 7s. 6d. to 9s. 6d , 
less 25. Bituminous: No. 3 Rhondda, 18s. to 18s. 6d., less 24 ; 
through, 14s. 9d. to 15s. 6d., less 24 ; small, 10s. 6d. to 11s., less 
2}. Patent fuel, 13s. 6d. to 14s., 1ess 24. Coal quotations all 
f.o.b., less cash 30 days. 


Swansea Valley: Sunday Labour at the Spelter Works. 


For some time there has teen an effort principally con- 
fined to the Swansea district to do away with Sunday labour, but 
this is not favourably received by the management, principally 
for the interference and an adjustment of wages, thus entailing 
greater cost in carrying on the factories. The result has been that 
after some partial stoppages work of late has been carried on 
from ‘‘ Monday morning until Monday morning” at each place. 
In the Swansea Valley the copper trade refineries, tube and tin- 
plate works have been exceptionally busy, and it has been 
remarked that amongst the operatives work has been done with 
an evident satisfaction that there have not been the irregularities 
occurring in allied trades. The coal contention caused by impe- 
rial or local differences are, as an authority remarks, happily free 
from a good extent of the Swansea Valley. 


Iron and Steel. 

The sluggishness of the exports in rails was scarcely 
broken at the beginning of the week by the dispatch of 40 tons 
steel rails to Jersey. Two cargoes steel billets came to Newport— 
one of 428 tons from Antwerp, a second of 423 tons from Bruges, 
670 tons pig iron from Grimsby, 1300 tons steel blooms from 
Antwerp. Mid-week there was an important cargo of steel rails 
sent to Tasmania from Cardiff—2173 tons, and 1730 tons of 
sleepers to Bombay. Local business dispatched coastwise is 
satisfactory. Seventy tons steel bars went to Lydney from New- 
port at one dispatch, and 135 tons another. To Bristol black 
plate and iron cargoes continue steadily ; 310 tons spelter was re- 
ceived from Workington. There is little buoyancy in business, but 
a little doing at Dowlais. Reports of improvement continue to be 
received. It iscurrently reported that the reduction in the number 
of furnaces in South Wales since 1907 is 50 per cent., but the 
quantity of iron probably only 10 per cent. less, At the Swansea 
Exchange mid-week—metal—the following quotations ruled :— 
Pig iron, hematite, mixed numbers, 52s. 14d. cash, 62s. 14d. one 
month. Middlesbrough, 52s. 4d. cash, 52s, 7d. one month ; scotch, 
58s, 4}d. cash ; Welsh hematite, delivered, 67s, to 68s.; Siemens 
steel bars, £4 15s. per ton; Bessemer, £4 123. 6d. ; East Coast 
hematite, 66s. to 67s., c.i.f.; Rubio ore, 17s, 3d. to 17s. 6d.; second 
quality, 16s. 3d. to 16s, 6d. at Newport or Cardiff. 


Tin-plate. 

The receipts from works last week were limited in 
quantity, but a fair amount of activity was shown at the 
various mills; 106,626 boxes were turned out, and had the 
weather been less boisterous there is no doubt shipments would 
have been heavier. As it was they barely touched 50,000 
boxes. The stocks now exceed 170,000 boxes. This the incom- 
ing tonnage, and less violent weather, will soon reduce. 
Steamers are loading for St. Petersburg, New York, Hamburg, 
South America, various Italian ports and other destinations. 
Little change in the situation. Business is good; the inquiry 
for tin-plates is vigorous, and prices though not moving rapidly 
show a tendency to advance. Ordinary tin-plates are at 
12s, 9d. to 13s. per box ; Siemens C, 20 x 10, 18s,; C. 20 x 14 
charcoal, 12s. 9d. to 13s. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 29th. 


LARGE quantities of iron ore are being imported from Sweden, 
Spain and Cuba, Reduced duties make this possible, Eastern 
blast furnaces are now largely relying on imported ores. Most of 
the arrivals are at Philadelphia, the nearest point to the furnaces. 
Large bodies of ore have been discovered in Cuba and are now being 
developed by two large steel companies, the Pennsylvania and the 
Bethlehem, whose future needs will be supplied from that source, 
Lower ore duties will work to the advantage of the Atlantic coast 
steel industry. The coke industry in Western Pennsylvania and 
in West Virginia is developing steadily under the stimulus derived 
from the expansion of thesteelindustry. Thisindustry is prosper- 
ing under a heavy demand for all mill products. One of the most 

rosperous of the iron industries is the pipe industry. Several 
eae enterprises are projected in Oklahoma and Kansas. An 
order for 5000 tons of pipe has just been received from Seattle. 
Contracts will be otal before Saturday for 25,000 tons of pipe to 
be delivered at various southern cities. The railways of the 
country will soon begin placing their orders for most of the rails 
that they will need for next year’s track laying. These require- 
ments will be heavy, but may not tax the maximum capacity 








b of the i Gary plant now in operation in i 
The rail makers look for a busy year and they will aot oem 
appointed. Prices in all lines of iron and steel are pointing 
upward and slight advances have heen made, but the advance 
will be made cautiously, The lighter iron and steel products pe 
as sheet iron, bars, iron and steel nails and merchant stee] are al! 
in good demand. The requirements of agricultural implement 
makers will be considerably larger this season than last. Hj h 
prices are stimulating agriculture, and the threatened shortage . 
wheat is leading to the development of new wheat growing sections 
through the avenue of railway construction. Crude irons of all 
kinds are moving up slowly. Furnace capacity will probably be 
taxed to its utmost. During the winter a number of enterprises 
now projected will be perfected, and their requirements, so far as 
iron and steel are concerned, will be covered in the sarly spring 
Building operations are increasing in number and in magnitude, 
Railway managers are discussing the necessity of more extensive 
terminal facilities in the larger cities. Bridge-building require. 
ments are second only in importance to car building. Large 
orders have just been received for material for lake boats of 6000 
tons capacity. The copper market maintains its firm condition 
Domestic consumers have begun to buy more freely. ()uotations 
od electroiytic 13}. Consumption is heavy. A large umount is 
afloat. 








PERSONAL AND BUSINESS ANNOUNCEMENTs, 


THE Cambridge County Council have appointed Mr. J, 5, 
Blackwall, of Bakewell, Derbyshire, as county road surveyor, 


THE Holophane Glass Company has changed its address from 
146a, Queen Victoria-street, London, E.C., to 12, Carteret-street 
Westminster, London, 8.W. z 

THE Consul for Russia at Leeds, Mr. R. Gaudin de Beaumont 
asks us to request exporters desiring their names, &c., inserted 
gratis in bis list of Yorkshire exporters to Russia to address 
themselves to him. 

GEARY, ADAMS AND Co., Limited, of 25, Central Arcade 
Wolverhampton, inform us that they have been appointed solo 
agents for Birmingham and district for Messrs. Davey, Paxman 
and Co., Limited, Colchester. 


THE manufacture of calcium cyanamide is now carried 
on in thirteen works in Europe, viz , Notre Dame de Brianvon, 
France; Martigny, Switzerland; Odda, Norway; Muhlthal, 
Trostberg, Westeregeln, Briihl, meg ve in Germany; Piano 
d’Orte, Terni, St. Marcel, in Italy; Sebenic in Dalmatia; and 
Fiume in Austria. 

ConTRACTS.— Meldrum Bros., Limited, have secured the order 
to equip the boilers of the South-Western Hospital of the Metro- 
politan Asylums Board with their Koker stokers.—The Derwent 
Valley Water Board have placed an order with M. Armand Puech 
for the application to the roughing filters at Bamford, which are 
on the Puech-Chabal system, of an apparatus for cleaning the 
separate compartments of the filters by means of air and water 
combined. It is claimed for this system, which is automatic in 
its action, that by its means the filter beds are cleaned throughout 
their depth without handiing of the materials in any way. — 


SHEFFIELD TRADE WITH THE UNITED Srates.--The consular 
returns of exports from Sheffield and Barnsley to the United 
States during the quarter ended 30th September last shows a 
total of £200,413 8s. 1d. As compared with the previous quarter, 
steel has advanced from £115,000 to £132,655. The corresponding 
quarter of 1908 showed a value of £62,806. In cutlery the return 
now shows various classes under their respective heads, and it is 
not, therefore, so easy to show the comparative value of exports 
for the two periods. But, taking the totals, the value of exports 
last quarter exhibits a decrease of close upon £1100 compared 
with the corresponding quarter of 1908, With regard to steel, it 
has to be borne in mind that the new tariff rates camo into opera- 
tion during last quarter, and the rush to get goods in before the 
higher duties were brought into operation no doubt considerably 
helped the total. Before the actual effects of the changes in the 
duties are known in steel, cutlery, &c., it will be necessary to 
wait the trading figures for the next quarter. 


MANCHESTER ASSOCIATION OF ENGINEERS.—On ‘Tuesday evening 
last the president of this association, Mr. Joseph H. Stubbs, enter- 
tained the members and lady friends, to the number of about 520 
at a conversazione at the Whitworth Institute. After being 
received by Mr. and Mrs. Stubbs, the visitors had the chvice 
between inspecting a magnificent collection of pictures and statuary, 
with the accompaniment of an excellent string band, and a vocal 
concert which was given in the lecture hall. Both forms of enter- 
tainment were greatly appreciated, and the members of the asso- 
ciation agreed that the function was one of the most successful of 
its kind which has yet been held. The wonderful collection of 
water colour drawings at the Whitworth Institute has few equals. 
Their arrangement in chronological sequence is worthy of great 
praise, as it enables the student to grasp more easily the develop- 
ment of the art than is possible when pictures are grouped indis- 
criminately, as in most galleries. On Saturday the first meeting 
of the discussion session will be held, when the president will 
deliver his inaugural address, 

INSTITUTE OF MARINE ENGINEERS.—A joint meeting of the 
Institute of Marine Engineers and the Cold Storage and Ice 
Association was held in the hall of the Society of Arts on 
Monday, October 4th, for the adjourned discussion on Mr. Robert 
Balfour’s paper on ‘Refrigerating Installations, with special 
reference to the arrangements necessary when narrow limits of 
temperature are required.” Mr. M. T. Brown presided. The 
discussion was opened by Mr. Hal Williams, who said he did not 
think enzymes had a very material effect upon the carriage of 
chilled meat, although they undoubtedly affected its quality ; 
greater trouble, in his opinion, being caused by the fungi, of 
which penicillium glaucum was the most common. Mr. F. W. J. 
Moore referred to the great prevalence of a fungoid disease 
experienced this year in the carriage of fruit. Mr. J. A. Linley 
described the conditions under which the animal is killed and 
— for refrigeration in some of the foreign abattoirs, which, 

e stated, all tended to the generation of bacteria and the 
production of putrefaction in the meat. Mr, W. E. Farenden 
asked the author whether he thought it advisable to provide 
artificial circulation of air in the holds ; also whether chilled meat 
was being carried to any extent by the cold air process. Mr. H. 
Brier, speaking on the mechanical aspect, said the greatest 
trouble hitherto had been to prevent condensation, and the 
carriage of chilled meat was particularly difficult, as it was 
necessary to keep just between the freezing point and the 
condensing point. Mr. J. T. Milton said that enzymes were 
ferments, not bacteria ; to their action was due the deterioration 
in the meat from animals which were in a fevered or excite 
condition just before being killed, and treatment by sterilisation 
was of little value in such cases. Messrs. W. McLaren and J. 
Thom also spoke. Mr. Balfour, in replying, said in his opinion 
chilled beef could not be successfully treated by the cold air 
circulation process owing to the necessity of keeping within 4 
very slight variation in temperature. With regard to fruit, he 
had found that very good results had been obtained by 
maintaining a temperature of 36 deg. without changing the air. 
If wooden fasteners were used there would be little trouble with 
the moisture. The danger in opening the hold was the creation 
of moisture, which was favourable to the growth of moulds, 
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as an alternative to cutting the packing diagonally these liners 

NOTES F ROM GERMANY, FRANCE, BELGIUM, &o. BRITISH PATENT SPECIFICATIONS. may be cut in halves circumferentially. There are three other 
(From our own Correspondent.) illustrations.— September 15th, 1909. 


Rheinland-Westphalia. 

GENERALLY, the opinion prevails that the worst has 
assed in the iron and steel industry ; rates have moved up in 
several instances, both inland and foreign demand increasing 
steadily. ‘The Union of Rhenish-Westphalian Bar Mills has 
yaised the prices of sale M. 2.50 abs for orders up to 31st of 
March, 1910. Orders for structural iron for immediate delivery 


come in pretty freely. 


Iron and Steel in Silesia. 

An upward movement can be noticed in the iron and 
allied industries, though prices. are complained of as being 
unremunerative. Breslau dealers have advanced quotations for 
Upper Silesian bars M. 5 p.t, plates and sheets M. 2 50 p.t., and 
scrap plates M. 5 p.t., above the prices quoted on January 6th of 
present year. Basis quotation, free Breslau, is at present M. 140 
p.t., iron bars M. 15, heavy plates M. 142.50, sheets M. 150 p.t. 
In girders only a moderate businees was done recently, but heavy 
plates have shown more life, and deliveries have been quite 
satisfactory. Basis quotations generally remain low. The 
condition of the sheet market is pretty favourable, exports being 
rather extensive. The Prussian State Railway Administration is 
reported to have entered into negotiation with various shops 
regarding the supply of 492 locomotives, to be delivered in the 
period from April to July next year. 


List Quotations. 

‘Lhe following are the present list quotations per ton free 
at works :—Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50; spiegeleisen, 10 to 12 per cent. 
grade, M. 60 to M. 63; white forge pig, Siegerland and Rhenish- 
Westphalian brands, M. 55 ; iron for steel making, M. 56 to M. 58; 
German bessemer, M. 58 to M. 60; basic, free place of consump- 
tion, M. 48 to M. 60; forge pig, Luxemburg quality, M. 44 to 
M. 46; Luxemburg foundry pig, M. 47 to M. 49; German 
foundry pig, No. 1, M. 56 to M. 58; No. 3, M. 55 to M. 57; 
German hematite, M. 57 to M 59; common pars in basic, M. 98 
to M. 104; iron bars, M. 122.50; hoops in basic, M. 122 50 to 
M. 125 ; common plates in basic, M. 106 to M. 112; steel plates for 
boiler making purposes, M. 116 to M. 122; sheets, M. 120 to 
M. 125; drawn wire in steel, M. 127.50. 


Coal in Germany. 

The market in Rheinland-Westphalia shows symptoms of 
improvement, and in Silesia the amount of orders secured was 
satisfactory, though house fuel remains in weak demand. Coke 
has shown more life since the production of the blast furnaces has 
increased. 


Austria-Hungary. 

Consumption is moderately good in the iron and allied 
industries, having slightly improved quite recently. The Hun- 
garian State Railways intend ordering 150 locomotives, and as the 
Hungarian Government machine shops are crowded with work, 
foreign shops are likely to obtain at least part of the contract. A 
fairly good business continues to be done in coal and coke. 


Firmness in France. 


Orders continue to come in regularly and freely, both 
for local and Government supplies, and the majority of the shops 
are in good employment, with the result that rates have grown 
firmer. Consumers and dealers, expecting a further stiffening 
in prices, are inclined to purchase rather largely now, and so the 
outlook is fair as regards activity. The business in coal is quiet, 
quotations being generally lower than those of this time last year, 
but then the latter were higher than ever before, average prices 
being 17.20f. to 17.43f. p.t., while they have not exceeded 16.34f. 
to 16.40f. p.t. in other years. Home consumption increased 
750,000 t. in the first six months of present year, 425,000 t. being 
supplied from abroad. Coalowners, therefore, intend to raise the 
inland production in proportion to demand. 


Favourable Accounts from Belgium. 


More confidence is shown in the principal departmen 
and a sound trade has been done during As ao iy Soe = 
petition was just a trifle less keen recently. Quotations are firm, 
with a slight upward tendency. In pig iron a favourable business 
was done, competition from South-West Germany and from 
Eastern France having decreased. A satisfactory development is 
reported in the finished iron aul and the business in scrap 
iron has accordingly improved. Bars are stronger, and plates 
have likewise shown more life than previously, £5 3s, 6d. being 
quoted for export, while local orders fetch 132.50f. p.t.; sheets 
are in lively call, and rails as well as girders have been well 
inquired for, consumers and dealers showing more confidence. 
Coal and coke are in regular demand, but the tone of the market 
— Nuts for manufacturing purposes have exhibited some 

eakness, 








BoROUGH POLYTECHNIC INSTITUTE.—Under the auspices of the 
Coal Smoke Abatement Society a course of about twenty lectures 
on the training and work of stokers will be given at this Institute 
on Thursdays, at 8.30 p m , by Mr. W. H. Booth, M. Am. Soc. C.E., 
assisted by Mr. W. Hildred. The opening meeting was held 
yesterday, the 7th inst, 


INSTITUTE OF MARINE ENGINEERS.—The opening meeting of the 
winter session was held at the Institute of Marine Engineers, 
Stratford, E., on Monday, September 27th, the chair being 
occupied by Mr. A. Boyle, Vice-president. The chairman 
referred to the loss recently sustained by the Institute in the 
death of its president, Mr. James Dixon, late Chairman of Lloyd’s 
Register of Shipping, and spoke of Mr. Dixon’s warm interest in 
the work of the Institute. The council decided to appeal to the 
immediate past-president, Mr. James Denny, to occupy the chair 
till the end of the session. This wish had been acceded to by Mr. 
Denny. It was explained that it had been decided by the council 
to offer awards to the associate members, associates and 
graduates, which course had been rendered possible by making 
use of the Stephen legacy and the liberality of Mr. A. Ritchie, of 
Hong-Kong. ‘Ihe awards were then presented :—Associate 
member, Stephen award for paper on ‘‘The Steam Turbine,” 
awarded to ‘* Uranus,” Mr. James S. Gander ; associate, Stephen 
award for paper on ‘‘ Feed Heating,” awarded to “‘ Enigne,” Mr. 
W. W. Adamson ; graduate, Ritchie award for paper on ‘The 
Functions of the Air and Circulating Pumps,” awarded to 

Vacuum,’ Mr. Walter Smith. The Lloyd’s Register scholarship 
has been gained this year by Mr. Frank Duncanson, apprentice 
engineer, of Sunderland ; and the Denny gold medal for the best 
paper in competition for the medal submitted during session 
1908-09, had been awarded to Mr. Wm. P. Durtnall, Member, for 
om paper on “The Electrical Transmission of Power for Main 
tala Propulsion.” Papers on ‘Hydraulic Cargo Gear for 
Fassenger Ships,” 7 Mr. A. M. McAlister, Member; and 

Water Hammer,” by Mr. Bishop N. King, Member, were 
afterwards read, and after a short discussion it was decided that 
the further discussion on both papers be postponed. The 
adjourned discussion on Mr. Robt. Balfour’s paper on ‘‘ Refrigera- 
ting Installations” will take place in the Society of Arts Hall on 

londay evening, October 4th. The annual dinner of the 


Institute will be held on November 3rd. 








When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Coynes of Specifications may be obtained at the Patent-office Sale Branch. 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date gwen is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the o- mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of a Patent. 








STEAM ENGINES. 


19,278. September 14th, 1908.—IMPROVEMENTS IN GOVERNORS, 
John Gordon, of Northcote, Chelmsford-road, South Wood- 
ford, Essex, and Thomas Jackson, of the Lower-road, 
Deptford. 

The illustration given shows the mercury tube capable of 
being tilted, and valve arrangements as referred to in prior 
letters patent No. 14,459 of 1907, with the invention applied 
thereto, the casing and needle valve being shown in full on the one 
side and in section on the other. The box A containing the control 
valves B C pivotally carries a mercury tube D in known manner. 
On each end of the box A a cylindrical chamber E is formed, in 
which slides a piston F, having a piston-rod G, the top end of 
which can engage with the under side of the mercury tube D. On 
the lower part of the box A is inserted a needle valve H, which 
passes across the channel K leading to the throttle valve operating 


N°19.278. ~ 











power device. This needle valve H acts in conjunction with a 
seating J formed in the passage communicating between the 
channel K and the cylinder E, the rate of movement of fluid from 
the passage K into the cylinder being regulated by the amount of 
opening the needle valve H has relative to itsseatJ. When the 
need!e valve is properly set, it can be locked into position by the 
lock nut. It may be observed that, whether the pressure or a 
vacuum exists in the channel K, the piston F will respond by 
moving outwards or inwards in its cylinder respectively. The 
function of the device described will be readily understood by the 
accompanying drawing, the apparatus being for governing marine 
engines in whica a gravity control regulating element is adapted 
to control the application of fluid pressure to the throttle valve 
power operating device.—September 15th, 1909. 


16,120. July 10th, 1909.—IMPROVEMENTS IN METALLIC PACKINGS 
FOR PISTON AND OTHER Rops WORKING IN GLANDS, Robert 
Holmes, of 23, Arthur-street, Kingston-upon-Hull. 

The method of adjustment consists in pressing the tongue or cod 
pieces A on to the conical parts B of the cage B!, and the conical 
parts C! of the metallic packing C by means of screws D and spiral 
springs E being arranged at the top and bottom of the cage 
alternately. The internal parts are fitted with white metal liners 
F, which are arraoged in three sections as shown, but any number 
of adjusting screws D and spiral springs E may be employed 
according to the diameters of the packings. As the white metal 
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liners F wear, longer springs E would be inserted to obtain the 
necessary adjustment. The cage is provided with slots G in order 
to pass the springs E and tongue pieces A through the sides of the 
cage, which slotsalsolighten thecage. When the packing requires 
adjusting the gland is withdrawn from the gland box, and the 
packing is easily withdrawn, and can be adjusted without taking 
it off the rod by placing a clasp round the cage and tightening up 
the screws D. When the white metal liners are inserted in the 
cage and cut diagonally as shown at H, a flat tongue piece K is 
inserted at top and bottom to prevent any passage of steam. But 











STEAM GENERATORS. 

24,556. November 16th, 1908.—IMPROVEMENTS RELATING TO 
Stream Borers, William Harry Templeton, of 8, Springfield- 
terrace, Llanelly, Carmarthen, South Wales. 

The invention relates to that class of steam boiler which has a 
pair of water headers, the inner plates of which are connected 
together by water tubes which are in communication at 
each end with the water headers, and consists of a novel 
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construction and arrangement of parts whereby tight joints 
are made between the tubes and tube plates and tube 
plates and jackets; all rivets are dispensed with, and the entire 
boiler can be readily assembled and disassembled in a few hours, 
whilst the bolts used for connecting the bed-plate to its supports 
and the top plate and jackets to the tube plates, have their heads 
so formed as to avoid projecting into the furnace or combustion 
chamber.—September 15th, 1909. 


TURBINE MACHINERY. 


16,382. August 4th, 1908.—IMPROVEMENTS IN TURBINES, John 
Franklin Brady, of No. 45, Fulton-street, Chicago, U.S A. 

The type of turbine to which the improved form of vane is shown 
applied comprises two opposing and oppositely rotating vane 
members A, each carrying circular rows or groups of vanes, the 
rows of vanes of one member projecting between the rows of the 
opposing member. The path of travel of the motive fluid is in 
the direction of the arrow. There is provided in the working face 
of the vane member a plurality of concentric recesses B. These 
recesses are provided with parallel walls and with flat-bottom 
portions, and are designated to receive the vanes and blocks of 
the improved construction. The vanes C are of a concave-convex 
formation and, when secured in place, occupy a slightly inclined 
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position, the lateral edges of the vanes engaging the side walls of 
the recesses. Between each vane is interposed a spacing block D. 
The front and rear walls of the spacing blocks engaging the vanes 
are complemental in form therewith and parallel, while the end 
walls of the blocks are parallel and engage the parallel walls of 
the recess B, serving ¢ ffectively to prevent any turning or twisting 
of the vanes from their prescribed position, Forward or rearward 
movement of the vanes is prevented by completely filling each 
recess, so that the same substantially constitutes a solid mass of 
metal. Each of the vanes and the spacing blocks are provided 
with apertures E and F disposed intermediate of their outer 
edges and adapted to register when the blocks and vanes are 
connected, bringing the extreme lateral faces of the blocks D 
and the edges of the vanes C flush. A wire or rod H is pro- 
vided, upon which the blades C and blocks D are strung. The 
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vanes and blocks may be loosely threaded upon the wire or rod, or, 
if desired, groups of six or eight blocks and blades may, after 
being threaded on the wire, be secured thereto in any suitable 
way, so that each group or section will be rigidly fixed to the 
wire. As shown in some cases, the grooves are undercut or dove- 
tailed and the blocks are correspondingly formed ; but the blades, 
as in the other constructions, are of uniform cross section through- 
out their length.— September 15th, 1909. 


INTERNAL-COMBUSTION ENGINES. 


26.100. December 3rd, 1908.—IMPROVEMENTS IN MEANS FOR 
FACILITATING THE REMOVAL OF THE VALVES FROM FLUID 
PRESSURE ENGINES, The Triumph Cycle Company, Limited, 
Manufacturers, and Albert George Franklin, both of Triumph 
Works, Priory-street, Coventry. 

This device comprises a tubular portion A comprising the hody, 
which is open at one side. The ends are closed as by caps B and 
C and these are slotted as shown. In operation the engine is 
turned until the cam D has lifted the required valve E off its seat 
and compressed the valve spring F. The device is then slipped 
into place as shown, the bottom cover © hooking under the valve 
washer G whilst the upper part B engages a recess or groove H 
formed in the valve guide or any other suitable part. It will be 
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seen that, now, the spring is boxed in and that when the engine is 
further turned so as to move the cam D from beneath the valve 
tappet J, the tappet will fall, though the spring cannot do so. 
The valve can now be pushed down by hand, bringing the cotter 
K out of engagement with the washer G. The cotter can then be 
withdrawn, allowing the valve E to be drawn upwards out of the 
engine. When the valve is removed the spring remains in place, 
being held concentrically and ready in position for the return of 
the valve. This is an important feature. Obviously, the device, 
instead of being in tension when in use, may be in compression, 
being adapted to act between an abutment such as L and the 
under side of the washer G, instead of acting in tension, as shown. 
—September 15th, 1909. 


PUMPING AND BLOWING MACHINERY. 


15,742. July 6th, 1909.—IMPROVEMENTS IN VALVES FOR Pumps, 
John Greer, of 1020, 
Illinois, U.S.A. 

Referring to the engraving, A indicates the water cylinder 
and B the piston therein. The inlet valves are indicated 
at C. The water cap D encloses the outlet valves. Each 
of the outlet valves consists of a disc E to which a rod F is 
connected. The connection is formed by means of a shoe or 
plate G having flanges H at opposite sides. This plate is riveted 
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to the dise and its flanges have holes K which receive a cross pin 
at the foot of the valve stem, so that a pivotal joint is formed 
which allows a certain amount of play to the valve disc. The 
valve stem works up and down through a tube L which projects 
through the water cap and which guides the movement of the 
stem. This tube is provided at the top with a stuffing-box M 
through which the stem works. The upper ends of the stems 
of the valves fit loosely in recesses N in the under sides of the 
opposite ends of a yoke O which extends across from one valve 
stem to the other, on the outside of the water cap. At the 
™m ddle of the yoke is a spring which acts to close the valves, 


West Third-street, Dixon, in the State of 





being connected at its lower end to an eye set in the water cap, 
and at its upper end to a screw eye which exten is through the 
yoke and is provided with an adjasting thumb-nut, whereby the 
tension of the spring may be varied. The yoke acts as a lever, 
being, so to speak, fulerumed on the opposite valve stems, alter- 
nately, and the action of the spring tends to close the valve. 
When one valve is lifted the lifting pressure is applied to close 
the other valve and to hold it closed until the return stroke, 
when the opposite action takes place. The quick action of the 
outlet valve assists the quick action or closing of the inlet valves, 
and consequently the action of the inlet valves is not interfered 
with by back pressure.—September 15th, 1909. 


MISCELLANEOUS, 


22,940. October 28th, 1908.—IMPROVEMENTS IN OR RELATING TO 
VALVES FOR ROTARY GAS BLOWERS AND FOR OTHER PUR- 
poses, Henry Andrews Neal and Arthur Pye-Smith, both of 
St. Pancras Iron Work Company, Limited, 171, St. Pancras- 
road, London, N.W. 

The operation of this valve is as follows:—The flaid under 
pressure to be relieved enters the valve at G, passes up the interior 
of the tube D!, and when the pressure overcomes the load upon 
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E, raises it until the highest of the holes E! reaches the top of D!, 
when the excess pressure can escape. An increase of pressure 
raises still further the cup E, exposing more of the holes E!. 
Upon a decrease of pressure the cup E closes down again and 
successively shuts the holes E!. The top cf the tube may be 
ground to fit the underside of the cup E, or may be formed with 
a knife edge, as is well understood.— September 15th, 1909. 


26,356. December 5th, 1908 —IMPROVEMENTS IN OR RELATING TO 
ELecTRIC FURNACES, Charles Bingham, of 11, Queen Victoria- 
street. 

The furnace A has fixed above it girders or carriage-ways B, the 
ends of which communicate by turntables C or the like with other 
girders or carriage-ways D. On these carriage-ways carriages E 
are mounted to travel and these carriages are fitted with pulley 
tackle or the equivalent means whereby electrodes F for the furnace 
may be suspended from them and raised or lowered as required. 
Flexible connections G of suitable form and length to permit of 
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the required movement are provided for connecting the bus bars 
H of the electric supply system with the electrodes F, and these 
are in duplicate, so that two electrodes may be simultaneously con- 
nected, one to each set, by any convenient form of connection. 
With such an arrangement, as one electrode becomes used up a 
second one may be brought alongside of it, and the one moved out 
of position while the other is moved into operative position. The 
used-up electrode and its holder and carriage may then be moved 
into the repair shop, with which the carriage-way communicates, 
and the old electrode removed and replaced by a fresh one, when 
the whole may be moved into a position ready for a further change. 
—September 15th, 1909. 


15,777. July 6th, 1909.—TmpROVEMENTS IN Lock Nuts, William 
Francis Kenney, of No. 122, Hope-stret, Providence, in the 
State of Rhode Island, United States of America. 

The engraving shows a bolt provided with the right-hand screw 
thread A, and having an integral projection, having a left-hand 
thread F, preferably of less pitch than that of the thread A. The 
nut B is provided at one end of its bore with a scraw thread fitting 
the thread A of the bolt, and at the other end with a finer left- 
hand thread D, which corresponds with the pitch of the thread F, 
and when the bo:t is in use a hollow locking screw C is employed, 
having an outer thread which engages with the left-hand thread 
D of the nut, and an inner thread which engages with the left- 





hand thread F of the projaction E of the bolt ; and either one o 
the other of these engaging threads may be made of a fractionally 
different pitch, as, for instance, one-half more or less of a threas 
to an inch, in order to cause a cramping action of the threads as 
the serew C is being screwed forward into the bore of the nut R 
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and also screwed upon the projection E of the bolt, the screw ( 
being brought forward until the resistance encountered becomes 
so great that the screw C cannot work loose after the nut B has 
been screwed up and locked in its tightened position. There are 
three other illustrations. — September 15th, 1909. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 


930,525. LuBRICATOR FOR Locomotives, KH. Blauhorn, 
Austria-Hungary.—Filed June 29th, 1908. 

In a lubricator of the type described, the combination with the 

condenser and the oil drop forming devices of a trap having a dis. 

charge orifice, and into which the oil drops enter, means connected 
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to the steam space of the condenser to supply steam to the trap, 

a chamber over the trap having a delivery orifice, and means to 

connect the chamber and steam space of the condenser. There is 

only one claim. 

930,646. VALVE MECHANISM FOR HoOT-WATER Pumps, C, Ca///e, 
Le Perreus, France. — Filid March 9th, 1909. 

This patent is foran air pump for high vacuum condensers. The 
thing claimed isa contrivance for promoting the complete filling of 
the pumpchamber with liquid during the suction stroke, comprising 
a passage leading upward from the upper portion of the pump 
chamber, two valves in the passage, the outer valve opening out- 
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ward and closing inward, the inner valve being a float-valve, 
which by the buoyancy of the liquid closes outwardly, with the 
exception of an orifice of fine bore, there being, between the two 
valves, aspace sufficient temporarily to contain the small quantity 
of liquid which in the delivery stroke may be forced through the 
orifice of fine bore. There are two claims. 

930,766. STEAM TuRBINE, J. Karrer. Zurich, Switzerland, assigio 
to the sirm of Maschinenfabrik Ocerlikon, Oerlikon, near Zurich, 
Siitzerland.—Filed March 1st, 1909. ' 

This patent is for the combination with a turbine operating by 


live steam of a plurality of turbines operating by exhaust steam, 
the live steam turbine discharging into less than the whole number 
of exhayst steam turbines, There are eight claims. 
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CYLINDER CONDENSATION AND THE TEM- js represented by 
PERATURE OF CYLINDER WALLS. | 

By R. ROYDS, M.Sc. 


Durina recent years the “missing quantity” in 
reciprocating steam engines has been the subject of much 
controversy between those who uphold the initial 
condensation theory and the so-called valve leakage 
theorists, the real point at issue being the relative 
importance of these two theories in accounting for the 
missing quantity. It is generally conceded on all sides, 
however, that cylinder condensation plays a very 
important part, and that such condensation depends 
largely upon the temperature of the cylinder walls 
relatively to the initial steam temperature, that is, the 
lower the temperature of the cylinder walls relatively to 
that of the initial steam the greater will be the cylinder 
condensation and the missing quantity. Some advantage 
may therefore be derived from an inquiry into some of 
the conditions which affect the wall temperatures. 

It is well known that the surface of a steam engine cylin- 


(3) 


If D; D, D, is the line of mean wall temperature, actual 
calculation shows that for any reasonable cyclic fluctua- 
tion of the surface temperature the area D, B D. is nearly 
equal to area F, BF., and similarly, area D.CD, is 
nearly equal to area F, C F;, from which it follows that 


E 
w X (area F, C F;) ‘ 


To some scale the total heat 
received per unit area of = 
clearance surface 


To the same scale the total 
heat rejected per unit area 
of clearance surface 


When no steam jackets are used, and steady conditions 
are attained in the cylinder, the total heat received by the 
| wall surface from the steam will be nearly equal to that 

rejected by the same surface to the steam, any difference 
: “ ; «| being due to conduction and external heat losses, which 
der wall in contact with steam must necessarily fluctuate in are practically negligible in most ordinary cylinders com- 


temperature if it absorbs and rejects heat during each 
promt cycle, but both theory and experiment point to the | Peres to te emount of heat a aees aad 
x (area D, B D,) 
a@ 


conclusion that the magnitude of such cyclic fluctuations | rejected. Therefore, in this case, 
at ordinary speeds of rotation must be much less than | 


R 
~ X (area D, B D.) 


- 


ep (area D.C D,) 





that of the steam in the cylinder. Also the amplitude = E x (area D, C D,) 

of the metal temperature fluctuation decreases very | @ 

rapidly with the distance from the surface ; in fact, with | Bo. 4 D.C D. . 

po nl cylinder conditions the metal temperature or > a DED, (4) 
will be practically constant at less than half an inch . ae ss 

from the inner surface.“ In any case the time mean; If R=E, then area D. CD, = area D; BD., which 


would mean that the average or mean clearance surface 
temperature would be the same as the mean temperature 
of the steam in the cylinder. Again, if R > E, then 
area D. CD, > area D; BD., which means that the mean 
no steam jackets are in use. Therefore, to measure the | wall surface temperature would be greater than the mean 
mean temperature of the inner surface of the wall at any | steam temperature. Similarly, if R < E, the area 
particular place, it is generally sufficient to insert a small | D.C D, < area D, BD, and the mean wall temperature 
diameter mercury thermometer into a close fitting | would be less than the mean temperature of the steam. 
mercury-filled hole in the metal, with the thermometer | It is now desirable to demonstrate the possibility of R 
bulb situated about half an inch from the inner surface. | and E being equal, and the only cases of which the writer 
Most writers on the theory of the steam engine, and | has knowledge where this equality has been attained have 
more particularly many of those who write text-books on | occurred on small engines with the cylinder not too well 
the subject, seem to have the idea that the wall action | covered, but no serious error is involved by assuming 
consists simply of the condensation of steam during the | that the total heat reception and the total heat emission 
admission period, with subsequent re-evaporation during | of the clearance surface walls are equal in all cases where 
the exhaust period of the cycle, whereas this is only the | there is no steam jacket in operation. Messrs. Callendar 
effect of the wall action on the steam. Let us rather ; and Nicolson* seem to have been the first experimenters 
consider the wall action to be an alternate reception and | to show that the mean clearance surface temperature 
rejection of heat through the wall surface, calling the rate | could be the same as 
of heat reception per unit area per unit of time, per|the mean temperature 
degree difference of temperature between the steam and |of the cylinder steam, 


temperature of the wall surface in contact with the | 
steam will be practically the same as thet of any point in | 
the section of metal adjacent to the particular surface, | 
especially if the cylinder is well covered externally, and | 


| to the steam by the clearance surface wall per unit area | 


were made in sets of three, each set on a different day. 
| that is, Nos. 1, 2, 3, were made on one day, Nos. 4, 5, 6, 
| On another day,and so on. It will be noticed that the 


tests 1 to 6 give values of : slightly greater than unity, 


but the subsequent tests 6 to 12 show higher values, except 
that No. 12 value seems to agree better with tests 1 to 6. 
Nos. 13 to 21, with the cylinder ends covered, also show 
very discordant results, as each set of three tests appears 
to be quite different from any other set, though at late cut- 
ofis the discrepancies are the least serious. These varia- 
tions could hardly have been caused by thermometer errors 
|in measuring the mean wall temperature, because the 
steam consumption was generally found to vary in a cor- 
| responding degree, that is, for any particular cut-off, the 





R 

| higher the mean wall temperature and the value fk the 
| lower was the steam consumption. The probable reasons 
| for these discrepancies will be discussed later. 

| In all the engine tests with which the writer is 
| acquainted, where the cylinders were well covered, and 
| in which the mean cylinder end temperatures have been 
R 

| measured, the values of ye Were much greater than 
| unity, that is, the mean clearance surface wall tempera- 
| tures were much higher than the time mean steam tem- 


| perature in the cylinder. Table I. gives representative 














TABLE I. 
Ratio : 
. No. of 
— expan- | Cover end. 7 Remarks, 
; “a HP. | LP. 
| cylinder. | cylinder. 
100 8-1 7-6 | 3-75 | No jacketsin use — 
108 25-0 15-5 2-8 ‘s 9 








values obtained from experiments made by Dr. Mellanby 
—“ Proceedings ’’ Inst. Mech. Eng., June, 1905—on a con- 
densing cross compound engine with cylinder diameters 
1ldin. and 20in., stroke 36in., running at about 60 revolu- 
tions per minute. The high-pressure cylinder gives fairly 
high values of 5,’ whilst moderate values are obtained 


from the low-pressure cylinder. 
It has sometimes been assumed that the mean wall 























































































































the wall the “receptivity” of the surface, and, similarly, | and they considered that 7 x26 _ roe 
the rate of heat rejection from the wall to the steam the | this would give the maxi- | aa a 
“emissivity ” of the surface. | mum or limiting amount | o | | 
Consider a unit area of the cylinder clearance surface. | of condensation. The ‘ | 30 ia | | 
In Fig. 1 the curve A, B, C, A, represents the cylinder | late Mr. Bryan Donkin i ba roe | 
a . | 
| | | | | 
an 5 — —%| | 
ie ae | 
J %e a 
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o | | 
al hee 
— ——-— re | x 
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ia \ | | 
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a es eee | 
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2 + 
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ee ec 12 
43 Same) See Be 
/ 2 ¢ 
Al | | 
Crank Angles | 
P a o'ro : 
ae rg 7 an 20 2 : m.. . ’ 
Twe Evurveen 2 iii “The Engineer N° of Expansions swan Sc 
Fig. 1 Fig. 2 
steam temperatures plotted on a crank angle base, and,; made a large number of experiments— Proceed- | temperature of the clearance surface could not be lower 


for the sake of demonstration, assume that the curve | ings,” Institution of Civil Engineers, Vol. cxv.—on 


F; F, F, represents the corresponding wall surface | specially constructed cast iron, phosphor bronze, 
temperatures. and other cylinders, about 3in. long, 2in. and 54in. 
If T; = steam temperature at any time ¢ during heat | internal diameter, into which he admitted steam at about 
reception by walls, | 60 lb. per square inch absolute and exhausted into a sur- 

T,, = wall surface temperature at same time ¢, face condenser at the rate of about 35 complete cycles 

r = surface receptivity at same time ¢, per minute. He inserted mercury thermometers at 

» = uniform angula) velocity of the crank, various positions in the metal of the cylinder so as to 
then, in the small period of time 3 ¢ the heat received per | measure the mean temperature of the wall. On the 


unit ares willber x (T, — I )tt=rx( —Te) 30 assumption yee the surface —- — 
# | would not materially affect the ratio Ee the writer found 
Referring to Fig. 1, +:d considering the elementary | 5 : : 
shaded area abcd of width 86, it is seen that this area | that four of Mr. Donkin’s tests gave values for this ratio 
represents (T; — T,,) 5@ more and more nearly as 58 is | 


in the neighbourhood of unity. 
made smaller and smaller, so that the heat received | During the last winter session the writer made a number 


duct : aa | of experiments at the Glasgow and West of Scotland 
‘ring this small angular period is represented by | Technical College on a 6}in. by 12in. stroke single-cylinder 
< (areaabed). The total heat received by the wall | steam engine, having Meyer cut-off valves and running 

P | at about 100 revolutions per minute. The steam chest 
per unit area from point F; to F’, is equal to the sum of | pressure was constant at about 45 lb. per square inch 


all such tertne—thatide = { ae wimated } ae] gauge, and the back pressure atmospheric. The values of 
1 @ 


R : : 
pa OD d for th 7 
it Be sepheanihe' 6 Med ot wiebees wlee ot + teen the | E obtained for the cover end of the cylinder are shown 


points F, and F, the above summation reduces to 


R of e 
= =, (area abcd) = = x (area F; BF.) . (2) 


@® 


plotted on a number of expansions base in Fig. 2, the 
numbers in the figure referring to the test number. 
During the tests 1 to 12 the cylinder covers were bare, 
but the remainder were made with the cylinder ends 


Similarly, if E i kind y s : ; 
emissivity between ae outihia Fm py Rae = ae | covered with }in. thick asbestos cement. Also, the tests 


| nets 














| a “ee Institution of Civil Engineers, Vol. cxxxi., 1897-98, 
| Part 1. 


* Cotterill’s ‘‘ Steam Engine.” 





than the mean temperature of the cylinder steam, unless 
there could happen to be an excessive external loss of heat. 


If this were true it would mean that the ratio E could 


not be less than unity. The only experiments known to 


the writer, where E was apparently less than unity, are 


some of Mr. Dorkin’s previously quoted. Three of these 
tests gave values less than unity, the lowest being 0.41. 
The results of the tests so far quoted show how great 
the differences may be between one engine and another 
as regards i.e internal cylinder conditions, and even in 
the same en; ine at different times. All other conditions 
equal, the li.: cr the mean wall temperature the higher is 
the value of R and the lower the steam consumption, 


= 


and a careful consideration of the preceding values of 


= which have been given leads to several important 


conclusions. In the first place, when the value of s is 


near unity, it may be inferred that the conditions at the 
surface of the clearance wall during the period of heat 
emission must be very similar to the condition during the 
period of heat reception, and as it is certain that the wall 
surface will be in a condition of wetness during practically 
the whole period of heat reception, under these circum- 
stances it is reasonable to assume that the walls would be 
in a like condition during practically the whole period of 
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emission, from which it would follow that the clearance | 


wall surface would probably be more or less wet during 
the whole cycle. 


Moreover, if this is accepted as a | 


reasonable assumption for the condition of the walls when | 


R was about equal to E, it becomes easy to explain why | 


the value of ; is generally greater than unity, for it is 


well known, and has been proved by various experi- 
menters, that the emissivity of a dry wall in contact with 


steam is very small compared to that of a wet wall. | 


Since the wall would be more or less wet during the period | 


of condensation, the value of R is not likely to be much 
R 
different, whether yj Was large or had a value nearly 


unity; but if the moisture on the wall happened to be 
re-evaporated before the next steam admission point was 
reached, the emissivity after the walls become what could 
the value of E accordingly. Therefore, it is quite reason- 


I 
able to expect that when - is much greater than unity, 


the cause of this is the reduced value of E due 
to the walls becoming practically dry before the 


exhaust period is completed. Further, if it was found | 


that the clearance surface of any particular cylinder had 


> 


I 
a value na in the neighbourhood of unity, then it is 


probable that any small influence which slightly reduced 












| different days. } 3 = 
be called dry would be very small, and would thus reduce | Fig. 1—there were no special valve or piston oiling 


steam relatively to that surface. To illustrate the | 
influence of the surface conditions, the writer has recently | 
made a series of special tests on the small single- | 
cylinder engine previously referred to. The noticeable 
feature of the tests there quoted was the discrepan- | 
cies which occurred on different days, as regards | 
steam consumption, wall temperature, and the value of | 


4 The writer was at first inclined to the opinion that | 
the cause could be attributed to slight variations of | 
the wetness in the steam, even though the throttling | 
calorimeter in the steam pipe did not indicate 
any variations of much importance; but the special 
experiments mentioned above indicate that the prin- 
cipal cause for these discrepancies must have been 
the differences in the cylinder oiling conditions on 
During the ordinary tests Nos. 1 to 21— 


arrangements in operation, but the valve rods and piston- 
rod were oiled periodically just as might be thovght 
necessary for the running of the engine. During the 


| special tests a screw-down lubricator was put into com- 


munication with the steam chest when required to supply 


| oil over the top of the valve, being driven from the valve 





rod, but no oil was used on the valve or piston-rods 
except when definitely arranged for. Also the steam 
chest drain was always kept partially open to the atmo- 
sphere to drain away any accumulation of water in the 
chest. The results of five of these tests are given in 
Table II. to illustrate their general nature. 


TABLE II. 


with the result that the important influence of oi] may 
have escaped general notice. At any rate the above 
results show how important it might be, both in the 
commercial and in the scientific testing of steam engines 
that the conditions as regards the cylinder oil supply 
should be clearly specified, and that the tests should be 
made in accordance with such specifications. 

Both theory and experiment show that the value of the 
receptivity and the emissivity of a surface in contact 
with steam depend to some extent upon the velocity of 
the steam relatively to the surface, but no exact deter. 
mination has yet been made which could be applied to 
the steam engine. It is known, however, that increased 
steam velocity tends to increase the value of the recep. 
tivity of the wall surface. 

In conclusion,'the writer would emphasise the necessity 
and the importance of the experimental determination of 
the actual values of R and E in steam engine cylinders, 
which could only be obtained by special apparatus that 
would imitate the conditions in an engine cylinder, both 
as regards the condition of the surfaces and the relative 
velocities of the steam over these surfaces. The results 
of experiments under uniform conditions such as occur 
in surface condensers cannot be successfully applied to 
the steam engine problem. 

The influence of the cylinder barrel surface on the 
steam condensation is generally recognised as being 
comparatively small compared to that of the clearance 
surfaces, so that no useful purpose would at present be 
served by continuing the discussion in this direction. 
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28 30 44-7 0-1 | 25-8 4-69 252 53- 266-5 | 7-62 82-0 Engine oiled before starting in usual manner and kept running for about one hour before start of 
test. Half an hour after start of test wall temperature began to fall and steam consumption 


30 40 45-2 0-2 25-1 4-54 248-5 | 54-8 264-5 | 6-3 32-0 Steam chest lubricator in operation. 
| was thus put on. 
31 100 44-9 0-75 | 36-7 6-66 403 60-5 271-5 | 4-52 66-0 
of test. 
consumption, 
82 40 44-4 0-7 | 36-2 6-58 384 58-5 271-3 4-5 66-0 


the amount of condensation, such as covering the outer 
cylinder surface more effectively, or the use of super- 
heated steam, would tend to reduce E and raise the 


R 
value of E? that is, raise the mean wall surface 


temperature. This would then further reduce the total 
condensation and value of E, again further increasing 


R 
Ki and it could be inferred that, under certain con- 


ditions, any cause which led to a slight reduction in the 
condensation or deposit of moisture on the walls might 
have a large cumulative effect upon the value of E, 
being limited only by the re-attainment of stable con- 
ditions. Some experimenters—as, for instance, the late 
Mr. Willans—have noticed that a small initial alteration 
in the internal cylinder conditions might materially affect 
the steam consumption, and it would seem to follow that, 
so far as the changed conditions alter the condensation, the 
reason for this is the sensitive and cumulative nature of 
the average emissivity E. 

Although the writer is not acquainted with any steam 


E was less than unity, 


engine tests where the value of 
evidence of the possibility of this has been adduced from 
Mr. Donkin’s tests on the smal! pistonless cylinders, and 
it would appear that the conditions most tavourable to 


the production of such low values of = are an excessive 


amount of moisture entering with the steam and deposit- 
ing on the cylinder walls, and an excessive loss of heat 
from the cylinder by conduction and radiation. If the 
steam as it entered the cylinder had more than an ordin- 
ary proportion of wetness, it is quite likely that the ex- 


cessive deposi of such moisture on the walls would not | 


only prevent complete re-evaporation, but a portion 
of such moisture would probably be swept off the walls 
when the rush of steam occurred at the opening of the 
exhaust valve. This would tend to reduce the average 
thickness of the water deposit for the remainder of the 
exhaust period when compared to the average thickness 
during the steam admission period, and £0 cause the value 
of E to be greater than that of R, thus tending to proauce 


a value for . less than unity. 


When speaking of a film of water as being deposited 
on a wall by condensation, it should be borne in mind 
that the common experience of experimenters ou the 
phenomena of condensation is that such condensation 
does not generally occur asa film of uniform thickness, 
but as apparently isolated drops of water of various 
dimensions, which may or may not run together to form 
larger drops. 

Other important factors which influence the receptivity 
and emissivity of metal walls are the condition of the 


| recognised the influence of the oil supply. 





| certain that the discrepancies in the tests 1 to 12, and in 
| the tests 13 to 21 were principally due to variations in 
| the oiling conditions of the engine on different days. 





receiving or emitting surface and the velocity of the | 


to rise, 


the wal] temperature. 


It is seen that in these special tests the supply of oil 
when the cut-off was 82 per cent. of the stroke reduced 
the steam consumption by about 28 lb. per hour, increased 
the mean clearance surface wall temperature by about 
10 deg. Fah., nearly doubled the value 


4 increased the 
mean effective pressure by 1.0]b. to 1.5]b. per square 
inch, and reduced the steam per indicated horse-power per 
hour by 15 to 16 per cent. of that obtained without oil 
supply. When the cut-off was 66 per cent. of the stroke, 
the oil supply did not appear to affect the wall tempera- 


ture and the ratio 4 but reduced the steam consump- 


tion by about 19 1b. per hour, and the steam per indicated 
horse-power per hour by 3 or 4 percent. ‘I'he decrease 
of steam consumption due to the supply of oil represents 
both the reduction of condensation and that of steam 
leakage. 

Although the general effect of the oil supply in reduc- 
ing the steam consumption has been long known to 
several engineers, this influence seems to have been 
almost entirely ignored when discussions on the theory 
of the steam engine havearisen. The results just quoted 
show the possibility of considerable variations in the 
steam consumption, especially at early cut-offs. It is 
evident that, whatever the influence of a deposit of oil on | 
the walls may have on the individual values of RK and E, 
the results of these tests show that it probably makes 
a greater proportionate reduction in the value of 
E than of R at early cut-offs, but affects both | 
values in equal proportion at late cut-offs. Fig. 1 
also gives evidence that the oil supply may not 
materially influence the wall temperature and the value 


of = at late cut-offs, when it is noticed how the tests 13, | 


18, 21, 31, 32, are grouped near together. It is quite 


The writer has not yet had an opportunity of testing | 
the influence of the oil supply on larger engines, but if | 
these results are generally true as regards other engines, 
it could be easily explained why most engineers have not 
Tor example, 
marine engines on ocean-going steamers are generally 
operated with a minimum supply of cylinder oil, in some 
cases practically running without cylinder oil supply 
during a whole voyage, and as the engines usually work 
with a comparatively late cut-off in all the cylinders, the | 
influence of oil on the steam consumption will have | 
escaped particular notice if it does not exceed the 3 or 4 
per cent. above mentioned. Again, land engines are 
seldom run without cylinder oil supply, and although a 
comparatively early cut-off is generally adopted in the | 
high-pressure cylinder, no extensive comparison appears | 
to have been made between cylinder oil supply and no 
oil conditions, so far as it affects the steam consumption, | 





Between end of test 28 and beginning of test 29, required about three-quarters of an hour to get 
steady conditions, and at the end of this trial the steam chest lubricator was put into action. 


IRRIGATION WORKS OF THE UNITED STATES 


| divided mainly into farms of about forty acres. 


| these machines, with three men to each machine. 


| timbering was required, except in a few places, but the 


| concrete discharged into the sides. 
| the concrete was discharged into pans, and thence thrown 


Required about 15 minutes to get uniform readings after oil 


Engine was started without any oiling whatever, and was kept running for over one hour before start 
During the test there was no particular change in the wall temperature or the steam 


At the end of the test 31 the lubricator was put into action, but there was practically no change in 


GOVERNMENT. 
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Tue water supply for the irrigation districts described 
in the previous articles is obtained from great reservoirs 
formed by closing deep mountain canyons with masonry 
dams. In the present article we shall deal with districts 
supplied by pumping from rivers or from wells which tap 
underground sources. 

THE HUNTLEY DISTRICT, 

The Huntley District, along the Yellowstone River, in 
Montana, has an area of 33,000 acres, at an average 
elevation of 3000ft. above sea level. It was thrown open 
to settlement about two years ago, when the irrigation 
works were completed, beiog before that a tract of virgin 
soil which, for lack of sufficient water, had never produced 
anything but desert sage-bush and bunch grass. tn 
Cereals, 
alfalfa, and small fruit are grown, and there is a large 
area growing beetroot for a large beet sugar factory some 
twelve miles distant. The district has special facilities 
for marketing its product, in that it is crossed by two 
lines of railway and has eight new towns. 

The main canal heads directly from the river, without 
any diverting dam, and extends for a distance of about 
30 miles. It has a capacity of 750 cubic feet per 
second, of which 500ft. is for irrigation and the balance 
for domestic use, pumping, kc. It is 13ft. wide on the 
bottom, 9ft. deep, with side slopes of } to 1, and has a 
concrete lining 10in. thick for a considerable part of the 
distance. Fig. 26 is a view of the newly completed canal 
in flat land, and shows one of the newtarms. ['ig. 28 is 


| a section of the canal in side-hill ground. 


There are three tunnels on the canal: 1200ft., 600ft., 


| and 400ft. long. They are mainly in hard sandstone. ‘hey 


are 9}ft. wide and 9ft. high, with a roof of 5ft. radius. 


| They were driven partly by hand drills, but mainly by 


Each heading had two of 


Jeffrey hand-boring machines. A 
NO 


tunnels are lined throughout with 8in. of concrete. The 
floor is flat, and the sides are vertical. Fig. 29 shows the 
tunnel section. 

The forms or moulds for the concreting consisted of 
planks supported by transverse frames of old 12 Ib. flange 
rails bent to shape. The feet of the rails were turned 
inward to rest on transverse floor timbers or sills. The 
planks for the side forms were first put in place, and a 
platform erected 4ft. above the floor. The concrete 
trucks, of 7 cubic feet capacity, were run on this, and the 
In the upper part 


into place with shovels. The forms were left in place for 
three days. When they were removed, any voids were 
plastered with mortar to a level surface, and the entire 
surface then given a coat of cc ment wash with a brush. 


e No. IIL appeared October Ist. 
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F.g. 26—MAIN CANAL, HUNTLEY IRRIGATION DISTRICT 


The concrete was composed of 1 part Portland cement to 
24 parts sand and 5} parts gravel crushed, and screened 
toa lin. size. It was mixed by machine, and made as a 
very wet mixtnre. 

A special feature of this district is an auxiliary pump- 
ing system. About 28,000 acres are supplied with water 
by gravity flow from the canal, but the remaining 5000 
acres are at an elevation above the level of the main 
plateau. The main canal has a drop of 33}ft. at one 
point, in order to avoid excessive gradients with con- 
sequent high velocities. This drop is used as a means of 
developing power for pumping water to a high-level] canal 
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Fig. 28—SECTION OF MAIN CANAL 


serving the 5000 acres. At this drop, the main canal ends 
in a concrete forebay, from which two 62in. pressure pipes, 
220ft. long, lead to the pumping station. There is also a 
42in. by-pass pipe directly connecting the upper and lower 
reaches of the main canal. The pipes are all of armoured 
concrete, Yin. thick. The pumping station is a concrete 
building, 30ft. by 14ft., with two pumping units. The 
energy developed is about 600 horse-power, and 240 cubic 
feet of water per second are delivered to the turbines and 
pumps. 

The arrangement of the pumping machinery is shown 
in Fig. 30. A 5ft. steel pipe extension of the concrete 
pressure pipe enters a large steel chamber, in the bottom 
of which is a vertical shaft turbine of the inward-down- 
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Fig. 29—SECTION OF TUNNEL 


ward flow type, the draught tube discharging into the 
lower reach of the canal. The vertical shaft extends up 
through the top of the chamber, and carries the runner | 
of a horizontal centrifugal pump of the upward-outward | 
flow type, the suction of which opens into the chamber. | 
There isa head of 384ft. for the turbine, of which 263ft. | 
18 pressure head, and 7ft. is the draught tube head. The | 
pump lift is 484ft. above the source of supply, or 68}ft. | 
above the pumps. | 
Each of the two pumps has a capacity of 28 cubic feet | 




















Fig. 26—ELE 


an armoured concrete conduit, 9in. thick, and 1385ft. 
long, which extends to the high-level canal. 
THE WILLISTON DISTRICT. 

The Williston District is one of three districts in North 

Dakota in which water for irrigation is pumped from the 

Missouri River to canals serving table lands at a higher 


elevation. On the Government lands near Williston there | 
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Fig. 30—PUMP ARRANGEMENT 


are large deposits of lignite, and the Reclamation Service | 
has established a mine whose entry is only 1500ft. from 
a steam-driven electric generating station. The current 
is distributed by transmission lines to eight pumping 
plants near the heads of the main high-level canals, and 
a future capacity of 5000 kilowatts is provided for. | 
Owing to the character of the banks and the shifting 
channels of the river, it was deemed inadvisable to con- 


CTRIC PUMPING STATION AND CONDUIT 


house, and the transmission wires are led to the end of a 
horizontal pole or boom projecting from the top of the 
river bank. This boom can be thrust out or withdrawn 
by a ratchet mechanism, according as the barge is 
moored near the bank or farther out in the stream. This 
arrangement is shown in Fig. 31. The barges are hauled 
out of the water for the winter on account of ice jams. 

The pumps have flexible connections from their dis- 
| charge ends to the shore pipes, so as to allow for varia- 
| tions in water level. The shore pipes terminate at 
| settling basins about 28ft. above the river. These are 
| provided to remove the enormous quantities of silt 

carried by the river water. From the basins the water 

| is pumped into the main canals, the velocity of flow in 
| which is about 14ft. to 2ft. per second. 
| A gravity canal, three miles long,serves about 500 acres 
| directly, and supplies three pumping stations which force 
the water through pressure pipes to canals serving about 
6500 acres of land at higher levels. 

The Williston district has from 8000 to 12,000 acres 
at an elevation of 1900ft. above sea level. The soil of the 


| bottom lands along the river is a ‘heavy clay, containing 


a considerable amount of alkali. The upper lands, how- 
ever, which are served by the irrigation canals, have a 
rich sandy loam, requiring for farming purposes about 
two acre-feet of water per acre per year. 

THE BUFORD DISTRICT. 

This is adjacent to the Williston district, and is served 
in the same way, the current being carried from the same 
generating station to the floating pumping station by a 
22,000-volt transmission line 28 miles long. The pumps 
have a combined capacity of 150 cubic feet per second, 
with an average lift of 28ft. They deliver the water 
into large tanks or settling basins, not far from the river 
bank. 

A main canal eight miles long leads from the basin and 
serves about 5000 acres. A pumping station 600ft. from 
the river takes water from the basin and forces it through 
2700ft. of a 48in. reinforced concrete conduit to the head 























Fig. 3I—FLOATING IRRIGATION PUMPING PLANT 


struct permanent intake pumping ‘stations, and the 
pumping plants are therefore mounted on large barges 
which are moored in the river, and can be 
according to variations in the channel and the water level. | 
per second. Their discharge pipes deliver the water into! Thé motor-driven pumps are énclosed in a large deck- 


moved | 





of another eight-mile canal, serving a tract of 8000 acics 
at a higher level. The total pumping lift from low-watcr 
level is 85ft., and the pumps have a capacity of 75 cubic 
feet per second. All the pump motors are driven by 
three-phase 2000-volt current, transformed from tke 
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22,000-volf transmission current by three 300-kilowatt 
transformers placed in the permanent pumping station. 

The floating intake pumping station has four three- 
phase 60-cycle 2000-volt induction motors, each directly 
connected to a centrifugal pump having a capacity of 
30 cubic feet per second. The land pumping station has 
a similar equipment, except that two of the motors are of 
the synchronous type, and the pumps are of 16 cubic feet 
capacity per second. The pumping head of the intake 
station varies with the stage of water in the river, but 
averages 28ft. To meet this varying condition, the 
frequency of the power transmission system is varied by 
changing the speed of the generating units. Thefnormal 
frequency is 60 cycles for the average head of 28ft.; for 
heads above or below this the frequency is adjusted within 
a range of 10 per cent. above or below normal. The 
four units in the land station operate under a practically 
constant head of 50ft. 

THE GARDEN CITY DISTRICT. 

The Garden City irrigation district in Kansas has an 
area of only 10,000 acres, but is of special interest in that 
underground waters are utilised for irrigation. This 
Government work, indeed, is serving as an example for 
private irrigation schemes in other parts of the great 
plains where underground waters are to be found. 

The district is in the valley of the Arkansas River, 
about 2925ft. above sea level, but the river flow is very 
unreliable, and could not be depended upon to supply 
water to the gravity canals. In time of drought the river 
is practically dry. The average rainfall is 20in., but it is 
all absorbed, and there is no run-off. When the water is 
high enough it is diverted into the headworks of the 
canals, but when the level falls the head gates are closed 
and recourse is had to pumping the underground water. 

To tap the underground flow for this district the engi- 
neers have driven about 300 wells, 6in. to 16in. diameter, 
with an average depth of about 75ft. They are arranged 
in groups of ten to tweive wells, and each group has its 
own electric pumping plant, operated by current trans- 
mitted by wire from a central generating station. Suction 
pipes lead to the wells, and the pumps deliver the water 
into a concrete-lined open conduit leading to the main 
canal. Fig. 27 shows one of the twenty-three pumping 
stations, with the conduit and electric line. The building 
is constructed of concrete blocks. 

These pumping stations are about 1000ft. apart along 
the conduit, which is 23,000ft. long. Ten of them are on 
the opposite side of the river, connection with the conduit 
being made by an inverted syphon built of concrete. The 
capacity of the pumping plants during the irrigation 
season is 11 billion gallons, or 30,000 acre-feet. 

The generating station has two De Laval turbo gene- 
rators of 225 kilowatts each, 6600 volts, 60 cycle, three- 
phase. There is an exciter directly connected to the 
shaft of each generator. The turbines are designed to 
operate with 150 lb. steam pressure at the regulator, 
100 deg. of superheat and 28in. of vacuum. They are 
equipped with an automatic lubricating system for 
supplying, returning, and filtering the oil. Steam is 
supplied by two Stirling water-tube boilers of 200 horse- 
power each, working under 160]b. pressure, and each 
equipped with a superheater which superheats the steam 
to 120deg. Fah. There are two surface condensers with 
Edwards air pumps, and each condenser can take 
care of 5200lb. per hour, maintaining a vacuum of 1}in. 
absolute, with cooling water at 65 deg. The switchboard 
has two panels for the generators, two for line service, 
and one for the exciters. The first four have the switches 
— control the oil switches, which are placed in the 
cellar. 

There has been some trouble with the water supply 
first encountered, and some of the wells have shown a 
decreasing supply. Although used only in the dry part 
of the season, it is possible that the draught for irrigation 
purposes may exceed the supply. A test well is being 
sunk, therefore, to greater depths. This struck a flow of 
water of 225ft., rising to within 14ft. of the surface, but 
the quantity was insufficient, and the well is being carried 
to a greater depth. 

The Government work has given an impetus to the 
installation of individual well-pumping systems by 
private enterprise in the neighbourhood, where water 
is found at depths of from 10ft. to 20ft. Many of 
these plants have petrol engines of 10 to 15 horse-power, 
and deliver from 500 to 1000 gallons per minute. 
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THERE was a good attendance when the President took 
the chair at the third day’s meeting in the hall of the 
Institution of Civil Engineers, on Thursday, the 30th ult. 

Mr. R. Price Williams submitted a paper on “ The 
Serviceable Life and Cost of Renewals of Permanent 
Way of British Railways,” an abstract of which we give 
below. 


THE SERVICEABLE LIFE AND Cost oF RENEWALS OF 
PERMANENT Way OF BritisH Raitways. 


According to the Board of Trade Railway Returns (1907) there are, 
roundly speaking, a little over 23,000 miles of railway open for 
traffic in the United Kingdom, of which about 13,500 miles consist 
of double and more lines, and about 10,250 miles of single lines, 
besides which there are 14,000 miles of sidings. The total annual 
cost of the maintenance and renewal of the permanent way and 
works amounted to roundly eleven millions sterling, nearly 15 per 
cent. of the entire working expenses, which have now and for 
some years past reached the exceptionally high figure of nearly 
two-thirds (63 per cent.) of the entire railway gross receipts. 

In this paper the cost of the maintenance and renewals of the 
permanent way of fifteen of the principal British railways, having 
an aggregate of 15,184 miles of railway—equivalent to about 80 
per cent. of the totai mileage of the railways in Great Britain—will 
aione be dealt wiih, particulars of which expenditure have been 
furnished during the last ten years in some valuable tables in the 
C Appendix to the Board of Trade Returns. From these have 
been obtained the data from which the resultsin Table V. in the 
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appendix have been compiled, giving in the case of each of these 
fifteen railways the expenditure in each year in wages and material 
in the renewals of the permanent way, and also the average annual 
cost of renewal in terms per mile of railway considered—as a rail- 
way must necessarily be, whether a double or single line—as a 
thoroughfare for the conveyance of railway traffic. From a refer- 
ence to the table in question, it will be seen that the average cost 
of renewals per mile varies from an average maximum of £418.18 
per mile du7ing the ten years, in the case of the London, Brighton 
and South Coast Railway, to a minimum of £190.80 per mile in 
the case of the North British ; while the tonnage of goods and 
minerals per mile in the latter case is just double that of the 
London, Brighton, and South Coast. In another case, that of the 
Lancashire and Yorkshire Railway, with a maximum tonnage of 
41,678 tons per mile of goods and mineral traflic, the average 
annual cost of renewals is only £291.07 per mile, very little above 
the average. Again, in the case of the London and North- 
Western, with the large tonnage of goods and minerals of 26,493 
tons per mile, the average cost of renewals is as much as £335.95 
per mile, as compared with the North-Eastern Company’s average 
of only £236.26 per mile, with its heavy tonnage of 36,004 tons per 
mile of goods and minerals. Next comes the London and South- 
Western, with its average cost of renewals much above the average 
—namely, £319.47 per mile, with the smallest average of 6735 tons 
per mile. It is clear, therefore, that we must look for something 
more than the mere weight of tonnage to account for the excep- 
tionally large cost of renewals of the permanent way of some of 
the British railways, and there is everything to indicate that it is 
mainly due to the greatly increased weight and speed of the 
passenger traffic which has occurred since the introduction of the 
better and much more durable material of steel rails, and partly 
to the increased weight and speed of the goods and mineral 
traffic. 

In this connection it will be as well to advert to the cost of the 
maintenance and renewal of the permanent way at the period 
almost immediately preceding the first introduction of Bessemer 
steel rails in the early sixties, ‘he total cost of the renewal of 
these nine principal railways with iron rails during the eighteen 
and a-half years prior to 1865, with an average aggregate of 3401 
miles of way, during that period only amounted to £5,796,135, 
and to an average of £170.40 per mile of way. It rapidly increased 
during the first ten years, after the first partial introduction of 
steel rails, to £285.53 per mile, partly owing, no doubt, to the 
high price then of steel rails. Notwithstandiug the great subse- 
quent reduction in the price of steel rails to a lower figure than 
even the best iron rails, the expenditure in the renewal of way on 
these nine principal railways has, however, now reached an 
amount of £28,101,881, and £314.66 per mile of railway, during 
the short space of the last ten years—a fivefold increase io 
amount and now double the cost per mile in renewals—the mile- 
age of these nine railways having increased from 34')]1 to 8930. 

While the mileage during the last forty-seven years has only a 
little more than doubled, the working expenses have increased 
nearly sixfold, the number of passengers carried has increased 
nearly sevenfold, the tonnage of goods and minerals carried has 
increased nearly fivefold, while the number of carriages and 
wagons has only increased threefold. This exceptionally rapid 
increase of railway traffic during the period in question, however, 
was never anticipated, even by the most sanguine believers in the 
new process of steel making, including the author himself, and the 
effect of it is, it must be admitted, somewhat to discredit the 
estimates then made of the capability of the steel rails enduring 
the destructive effects of the wear and tear of the trattic for the 
long periods of time anticipated. This in no way detracts from 
the high character of the steel material, which has at least main- 
tained all its fine qualities, and great improvements have since been 
made in the process of the manufacture, and large reductions in 
the price of the material. 

The manufacturers of steel rails, to their great credit, have done 
all in their power to improve the quality and to increase the 
durability of the material ; it behoves the railway engineer to see 
that this part of the business is carefully seen to. The result will, 
in the author’s opinion, lead to large economies. Noone, however, 
with any experience of railway working but must admit that the 
principal railways in this country are maintained in a thoroughly 
standard condition of efficiency for working the constantly 
increasing traffic, as is testified by the large annual amount per 
mile expended on maintenance and renewals. 

As already stated, the working expenses of railways in the 
United Kingdom have now reached the exceptionally high average 
of nearly two-thirds of the gross receipts, whereas in 1860, the 
date immediately preceding the introduction of the Bessemer steel 
rail, the working expenses only amounted to 47 per cent. of the 
gross receipts, and during the previous twenty years which the 
author can recall, they had scarcely ever exceeded what in nearly 
all other great and well administered commercial undertakings is 
regarded as the requisite normal expenditure of 50 per cent. It 
is not the purpose, however, of this paper to deal with this aspect 
of the question, but it is as well to bear in mind that nearly two- 
thirds of the total working expenses of these British railways have 
exclusive relation to the great iron and steel industries which 
supply most of the material required not only for the permanent 
way, but for the locomotive stock and large portions of the 
material of the carriage and wagon stock. 

The permanent way does not comprise merely the steel rails, 
sleepers, cast iron chairs, points, crossings, and ballast, involving 
only an annual charge for their maintenance and renewal, but all 
that is essential to ensure safety and security in the conveyance 
of passenger and other traffic, the renewal of which, although 
indisputably constituting the main source of the permanent way 
working expenses, includes also the renewals or partial renewals 
rendered necessary by the natural decay of the ‘ works of sine,” 
and other structures at much more distant periods, and the varia- 
tions in periods for complete renewal, inclusive of the variations 
in the serviceable life of steel rails on different portions of the 
permanent way, render it impossible to determine the serviceable 
life of the permanent way except in its entirety and considered as 
a whole. Considered, however, in that sense, the average annual 
expenditure in maintenance and renewals of the permanent way, in 
terms per mile of railway, whether it consists of double or single 
lines, during a sufficiently long period of years, is in reality the 
real equivalent of the annual death-rate of all classes of the 
perishable materials which constitute the permanent way of any 
railway. By way of illustration a period of thirty years may be 
fixed as a sufficient interval of time to obtain average and reliable 
results of the destructive effects of the wear and tear of traffic, and 
of the natural decay and exceptional causes necessitating complete 
renewal of the materials of all kinds. 

All that is required with the data now available of the actual! 
annual expenditure per mile of railway of these fifteen railways 
during the past long period of years in question, taking thirty 
years as a definite and reasonable maximum limit of serviceable 
life of all classes of materials, subject to the destructive effects of 
wear and tear and of decay, is to multiply each year’s annual cost 
of renewals per mile of railway by the past thirty years’ fixed 
period, and to divide the total amount of renewals expenditure 
during the last ten years by it, and we get the equivalent number 
of miles of railway—whether double lines or more, or partly 
double or single, or exclusively single lines—of each of the tifteen 
railways. In the aggregate this amounts in the ten years to 5039 
miles of railway, or, roundly, 504 mules annually, which have 
become worn out and have been replaced in most, if not all, cases 
with stronger and better materials, and as the traffic on these 
railways is still rapidly increasing, it may be satisfactory to the 
steel rail manufacturers in this country to know that at least that 
quantity of worn-out steel rails will have to be simultaneously 
renewed during a similar period in the future. 

The late Sir John Hawkshaw, during the discussion on the 
author’s paper in 1866 referred to, admitted that the improve- 
ments in the permanent way had not kept pace with the require- 





ments of the rapid growth of railway traffic. It has since certainly 
been greatly improved and better maintained, and renewed wit 
stronger and better materials ; but on those portions of the main 
lines where there are junctions, and at all intermediate stations 
over which trains at high speeds without stopping, there are 
the knife-edged facing points and the main-line rail crossings 
more especially those known as the obtuse or diamond crossings, 
at all of which there is a gap in the main-line rail, and they are lj 
of the primitive types of crossing and switches as at the timy 
Sir John Hawkshaw alluded to the permanent way in 1866, 4 
method has been devised for an pn with the gaps in the main 
lines and of rolling much gtronger and larger and tapered facing 
points, which have been highly approved of by eminent engineers 
amongst others notably by the late Sir Benjamin Baker and Sir 
Alexander Rendel, and especially by the late Sir Henry Bessemer 
and the only objection made is the greater expense, and that the 
present types can be more cheaply constructed, With railway 
expenses at nearly two-thirds of the gross railway revenue, 
economy is most desirable ; but where risk of accident and danger 
to life can be avoided, saving of expense, as Sir John Hawkshaw 
said on the occasion referred to, is false economy, to say the very 
least of it. 
The paper was accompanied by various tables and engravings, 


Mr. T. Hurry Riches said that the author had made 
little allusion to a point of considerable importance, the 
change in the class of steel used for tires which had 
taken place during recent years. Neither had the author 
commented on the sectional profile of tires in comparison 
with past years. The formation of the tire tlange and 
the cross section of the tire had a great influence upon 
the life of the rail, and it was an excellent thing thac in 
recent practice closer attention had been given, and more 
co-ordination had arisen between the road engineer and 
the rolling stock engineer, with the view to securing 
greater harmony in the sections of wheel and rai, 
Beyond this there was another factor influencing the 
wear of the rail; that was the material increase iu the 
tare weight of vehicles. The autbor justly pointed ovt 
that the number of vehicles used io proportion to the 
tonnage carried had decreased, but while the vehicles had 
increased in capacity they had also increased more thau 
proportionately in weight. lt was not only the paying, 
but the unpaying load which had to be taken into account 
in regard to the wear and tear of permanent way, and tne 
paper had given railway engineers a good deai to think 
about. The wear and tear of permanent way was a vital 
problem for railways to-day, and he hoped that the 
ventilation of the subject by Mr. Williams would lead to 
fresh efforts to improve the bearing surfaces of rails and 
tires. 

Sir Hugh Bell said that to those who manufactured 
rails the wear and tear of the rails was obviously a sub. 
ject of great interest. In this country there was little 
prospect of any increase in railway mileage, and the 
demand for rails was almost wholly for renewals, but 
looking to the world at large there was a stupendous field. 
It wouid be interesting to know what it required year by 
year to maintain the railways of the world, apart from 
the demand by new railways. Unfortunately we 
possessed the most inadequate statistics in connection 
with railway management which it was possible to con- 
ceive. To illustrate that he need only draw attention to 
one point, the absence of any information of passenger 
tonnage. That was avery important item ; the real point 
of interest was not of number of tons of goods or of 
minerals, but the total quantity of tonnage running on 
axles, passengers as well as goods and minerals. 

The deadweight per ton of passengers carried was pro- 
bably far more than the deadweight per ton of parcels, 
and, although he was not certain on the point, the dead- 
weight per ton of passengers was probably far greater 
per pound of revenue than that of a mineral train. From 
the author’s figures it appeared that while the railways 
carried 13 tons of goods and minerals per million inhabit- 
ants in 1907, the figure was only 4} tons per million in 
1860, adopting the census figures of 1861. The quantity 
of goods and minerals increased, therefore, tnreefold 
during that period. The number of passengers carried 
per head of population increased from eight in 1860 to 
thirty-one in 1907, a fourfold increase. ‘I'he passenger 
traflic had further to be considered in the light of the 
improved accommodation provided in recent years, which 
appeared likely to culminate at no distant date in the 
provision of third-class sleepers. A study of the figures 
showed that British railways had not only had a fourfold 
increase in the number of passengers during the period 
reviewed by Mr. Price Williams, but carried them in 
trains which weighed four times as much. With all 
deference to the author of the paper, any statistics which 
lost sight of these important facts were absolutely value- 
less, and it was hopeless to attempt to draw any con- 
clusions on the subject presented for discussion. To 
turn to another suoject, there was a tendency for 
railway engineers to put tire makers under obligations 
which became more and more severe. The same was 
true of the rail maker, and, indeed, it was sought to 
impose conditions which were contradictory in terms, 
particularly in the matter of hardness and resistance, so 
that the rail maker had to hold a delicate balance 
between two opposed qualities. There had been no 
endeavour to ascertain what were the relations between 
the rail and the tire, in order that wear might be reduced 
to a minimum. It was the duty of all concerned to 
make that most important part of the rolling stock, the 
tire, as capable of witnstanding service as possible. The 
failure of a tire was, next to the breaking of an axle, the 
most untoward thing which could happen in railway 
operation. He had taken an interest in providing rails of 
special hardness, and would like to know if any inquiry 
had been instituted as to whether this hard rail was 
detrimental to the tire. If the railway business of the 
country was to be carried on satisfactorily, it was 
incumbent upon those who were charged with the duty 
to see that it was carried on as cheaply as possible. He 
was afraid that those who proposed to hand over our 
railways to officials to whom the earning of a dividend 
would be a secondary consideration would have a bitter 
undeception. It was scarcely possible to conceive & 
subject of more vital interest to the country than the 
economical administration of railways, and certainly the 
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Iron and Steel Institute could discuss no subject with 


more profit than that raised in the paper. 


Mr. Watson (North-Eastern Railway), who discussed 
of the points raised by the previous speaker, drew 


wootion to the important influence of the change in the 


character of passenger traffic. In 1860 the third-class 
coach weighed 12 tons, and carried 60 passengers; at the 
present day the third-class corridor coach weighed 30 tons 
and had seating accommodation for 42 passengers. 
Another instance of the growing weight of vehicles was 
the modern sleeping coach, which weighed 35 tons and 
only carried ten passengers. The dead weights per 
passenger were much higher, and the fares lower, than in 

1860, the cheaper fares applying particularly to long- 

distance traffic. 

In traffic other than passenger, although there had 
been an increase in the weight of rolling stock, most rail- 
way companies had been able to reduce the ratio of dead- 
weight to paying load by the use of trucks of 20, 30, and 

40 tons capacity. Another point to be noted was the 

much greater weight of locomotives in modern practice. 
Prof. H. Louis said that attention had been directed in 
the paper to the accidents at Salisbury and at Shrews- 
bury, and reference was made to the necessity of having 
curves of greater radius in the interests of safety. That 
was a subject which had long occupied his attention. 
When railways were first constructed in this country the 
curves were laid as arcs of circles of true radius. Investi- 
gation of the subject, particularly on the Continent, had 
shown that the best form of curve to adopt in railway 
construction was one of gradually increasing radius. 
When a train passed on to a curve of definite radius there 
must be a shock experienced, but that could be overcome 
by having a curve of gradually increasing radius. The 
subject was one of some geometrical complexity, but 
during recent years curves had been laid upon this 
rinciple. 
Mr. Price Williams, replying on the discussion, said he 
had no means of ascertaining the deadweight of passenger 
traffic. All the things which had been referred to, the 
weight of locomotives, the greater length and weight of 
passenger trains, only served to emphasise what he 
stated in the paper. There could be little doubt that with 
regard to railway administration there was a great deal 
et to learn. The iron and steel industry was greatly 
interested in the reduction of the cost of conveyance, and 
yet railway companies were quite unable to say what it 
actually cost to carry a single ton of goods or minerals 
or passengers. A railway manager of one of the princi- 
pal lines had pledged his reputation at the time of the 
passing of the Railway Rates Bill that it was impossible 
to say what it cost to carry a parcel ora ton of goods. He 
considered such a condition of affairs discreditable to a 
profession in which 63 per cent. of the expenses were con- 
cerned with engineering. In view of foreign competitiou 
every effort should be made to determine the cost of con- 
veyance of 8 on our railways. With regard to what 
had been said about curves, the accidents at Salisbury and 
Shrewsbury had shown the need for exercising very great 
carein the laying out of curves. He had been told by 
Robert Stephenson himself that the really true curve for 
arailway was a parabola. 

The President proposed, and the meeting carried, a 
hearty vote of thanks to Mr. Price Williams for his paper 
on this important subject. 

Mr. E Adamson then briefly presented his paper “‘ Tests 
of Cast Iron,” of which an abstract is given below. 


Tests or Cast Iron. 


The very great variations in the tests which have been obtained 
from cast iron from time to time, and the differences of opinion 
which exists as to the best methods of testing, determined the 
author to make the comparative tests which form the subject- 
matter of this paper. These tests were all carried out in actual 
foundry practice, the metal used being taken chiefly from the 
ordinary cylinder mixtures, which remained over and above what 
was required for the tests used in the ordinary shop work. The 
object of the tests was in no way to secure the highest possible 
results, but, if possible, to arrive at the differences in results 
under varying working conditions. 

The author wishes to state his appreciation of the work of 
T, Turner, W. R. Johnson, West, Keep, and Outerbridge, on cast 
iron, Their results are all of much value in the intricate problems 
involved in the study of that material. 

Tensile tests, —Nine boxes were used for casting the twenty-four 
tensile test bars and six transverse test bars from the one ladle. 
The tensile bars numbered 1 to 8 were cast to a diameter of in., 
Nos. 4 to 6 to a diameter of #in., Nos. 7 to 9 to a diameter of 2in., 
and Nos. 10 to 12 to a diameter of sin. The tensile bars from 13 to 24 
inclusive were cast lin. diameter, and were machined down to the 
same diameter as Nos, 1 to 12, and the six transverse test bars 
were then cast on edge at an angle of 224. deg. The results of 
the tests obtained appear to indicate that the bars which have 
been machined give better results than those which have been 
tested as cast with the skin on. T'welve tensile test bars and four 
transverse test bars were cast from the same ladle, duplicatin 
tests Nos, 13 to 24, in order to confirm if there were any specia 
diameter of the turned bars which gave the highest results, but 
it would appear that the bars turned down to Zin, to fin. show 
very little variation in the test per square inch. Five sets of bars 
—three tensiles and two transverse bars, each with the same 
gr, of silicon (the latter cast on edge at an angle of 

4 deg.)—were cast from the same ladle of metal as those 
already alluded to, but varying percentages of 50 per cent. ferro- 
silicon were added to each small ladle—taken from the larger 
ladle—in order to increase the percentages of silicon in the test 

This was duplicated. 

A number of the tensile tests on these samples showed flaws. 
The sound bars were all tested, and the average results taken as 
the mean of each set of bars. It was noticeable that in spite of 
the silicon being increased from 1.53 to 2 per cent. in the one 
case, and in the other from 1.3 to 1.86, the combined carbon 
showed practically no alteration. Contradictory results were 
obtained in the tests which, according to the authcr, point to 
Some condition of the iron, apart from the analyses, which has a 
greater effect on the results of the tests. Also from the fact 
that the percentage of combined carbon has not been reduced in 
me of the addition of one-third more silicon, it would further 
show that silicon alone is not the only factor in the conversion of 
combined carbon to graphite. One point is very clear, namely, 
that with the increase of silicon the crystals of the iron have also 
increased in size ; but these are also affected by the cooling condi- 
tions which are independent of the analysis. 

Transverse bending tests.—In the transverse tests it was noticed 
that whilst the breaking weight of the transverse test-bars showed 


tensile tests in this res In this case, also, whilst the 


tages of combined car' 


t, 


percentage showing the most open fracture. 

In the tests obtained from the transverse test bars as cast and as 
machined, a great improvement in the strength of the machined 
bar was indicated. It has generally been assumed that the skin of 
the test bar increases the strength, but this investigation has 
proved quite the contrary, and results in actual practice since these 
tests were made have confirmed the results. 

Whilst making these tests also it was thought desirable to see 
what position of the transverse test bar gave the best results. The 
bars in each moulding box were cast in a different position, namely, 
{a) cast flat with no inclination ; (5) cast on edge with no inclina- 
tion ; and (c) cast on edge with an inclination of 3in. in 3ft. The 
results of tests do not show that there is any material difference 
in the bars cast on edge. It was shown by the author in May, 
1906, in his paper read before the Institute, that the transverse 
test bar tested with the “‘ fin” up—that is, the ‘‘fin ” in compres- 
sion and the lower part or sounder part in extension—invariably 
gave the best results. 

Casting temperature.—There has been a good deal of discussion 
upon the temperature at which cast iron should be poured into the 
mould, a medium casting temperature being considered by some to 
give the best results. To prove this, 10 cwt. of iron was taken 
from the cupola and poured into five sets of moulds, The first 
mould was poured at 3.40 p.m., well within two minutes of being 
tapped from the cupola, the second at 3.45 p.m., the third at 
3.50 p.m., the fourth at 3.55 p.m., and the fifth at 4 p.m., showing 
a five minutes’ interval between each mould. The tests clearly 
indicated that the mould poured first gave the best results. 

Conclusions.—1. The best tensile and transverse tests are 
obtained from bars which have been machined. 2. Transverse 
test bars cast on edge and tested with the “fin” in compression 
give the best results in testing. 3. The transverse test is not so 
reliable or helpful as that of the moment of resistance, 4. The use 
of high-grade ferro-silicon in the foundry is of no commercial value. 
5, Cast iron gives the best results when poured as hot as possible. 
The paper was accompanied by various tables. 


Mr. Adamson also illustrated his clip for testing the bar, 
and the sketch he showed is reproduced below. 
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SHACKLE FOR TENSILE TESTS 


Prof. Turner said that Mr. Adamson’s conclusion that 
the best tensile and transverse tests were obtained from 
bars which had been machined was certainly correct, if 
the expression “best” were used in the sense of most 
trustworthy. The form of clip shown in the diagram was 
undoubtedly a good one in order to get a perfectly straight 
pull on a circular test bar. Rectangular test bars gave 
irregular results. It was a curious fact, to which other 
observers had called attention, that when tested with the 
“ fin’ downwards higher results were obtained than in 
any other position. The use of high grade ferro-silicon 
in the foundry was a very troublesome thing, and he 
would leave Prof. Outerbridge and Mr. Adamson to fight 
out that question. The former had shown the value of 
high grade ferro-silicon being added just before pouring. 
It would appear that very great care was needed ; but if 
ferro-silicon were added in the right quantity and at the 
right time you might get an admirable result. Unless you 
succeeded in doing that, it was better to leave the ferro- 
silicon out. He noted that Mr. Adamson stated that cast 
iron gave the best results when poured as hot as possible, 
and it would be interesting to hear other views on that 


int. 

a” vote of thanks was accorded to the author, on the 
motion of the President. 

The papers by Dr. Newton Friend on “The Action 
of Air and Steam on Pure Iron” and “ The 
Constitution of Carbon Tungsten Steels,” by Mr. T. 
Swinden, were formally received without discussion. Of 
both of these we give abstracts below. 


THE AcTION oF AIR AND STEAM ON PourE I[Ron. 


It is well known that when iron is heated in air it soon becomes 
tarnished, and the particular shade which the iron assumes gives 
a rough indication of the temperature. In order to compare the 
action of ordinary moisture-laden air on pure iron with that of 
perfectly dry air and of steam, each at varying temperatures, the 
following experiments were performed :— 

A tube, sealed at one end and containing a bright strip of iron 
foil, was immersed in an oil bath and maintained at 100 deg. Cent. 
for five hours. At the end of this time no alteration in the 
appearance of the iron could be detected. The temperature was 
now raised to 150 deg. Cent. for a further period of five hours. 
Even after this treatment it was almost impossible to decide by 
mere observation whether or not the surface of the metal was 
tarnished, for the action was so slight. A fresh strip was now 
heated to 220deg. Cent. in a similar manner, but in twenty 
minutes a slight straw tint developed, which became more pro- 
nounced as the heating was apo ig At higher temperatures 
the oxidation of the iron was much more rapid, and an almost 
momentary immersion in a lead bath at 350 deg. Cent. sufficed to 
produce a clear blue tint. 

In view of the fact that H. Brereton Baker has frequently drawn 
attention to the influence exerted by minute traces of water- 
vapour on certain reactions, it was interesting to inquire whether 
or no pure iron would undergo oxidation on exposure to air at 


little variation in the tests obtained from those bars with increased 
percentages of silicon, whilst it was also shown that increasing 
amounts of silicon decreased the strength, which confirms the 
rcen- 
n were not very materially altered, the 
fractures in the 2in, by lin. test bars showed increasing openness 
as the silicon increased from 1.30 to 2.00, the bars with the higher 


iron about 6 mm. ae. and 4 mm. wide, separated from some 
phosphorus pentoxide by a loose plug of glass wool, was sealed. 
After the lapse of four months the end containing the iron was 
immersed in an oil-bath at 190 deg. Cent. for thirty minutes. As 
the change produced was exceedingly slight, the temperature was 
raised to 220deg. Cent. After the expiration of a second half- 
hour, the iron had assumed a light straw tint. 2. Two tubes 
similar to the above, one of which had been kept for three months, 
and the other six, were plunged into a bath of molten lead at a 
temperature of 350 deg. Cent. In a few moments the iron had 
assumed a bright bluecolour. We thus see that the entire absence 
of moisture will not prevent the oxidation of pure iron at tempera- 
tures of about 200deg. Cent. and upwards. These experiments 
are, therefore, being continued in order to include a wider range 
of observation. 
ACTION OF STEAM ON IRON. 

For many years chemists have been familiar with the fact that, 
when steam is passed over heated iron, hydrogen gas is set free, 
and hammer-scale, or magnetic oxide of iron, remains behind. 
The equation usually assigned to this reaction is :— 

3Fe + 4H,O = Fe,0, + 4Hy. 

The author explained that he had previously drawn attention to 
the fact that a mixture of pure steam and air might be passed over 
pure iron at 100deg. Cent. without producing any visible effect, 





ACTION OF STEAM ON IRON 


The following experiments were therefore undertaken with the 
object of determining if pure CO,.-free steam has any action upon 
pure iron at temperatures above 100 deg. Cent., and, if so, at what 
temperature that action begins :— 

Temperature range, 100 deg. to 250 deg. Cent.—The apparatus used 
in these experiments is shown in the figure. The distilling flask 
A, of 500 c.c. capacity, contained a two-normal solution of potas- 
sium hydroxide, and was immersed in an oil-bath, the temperature 
of which was maintained at approximately 125deg. Cent. In 
order to prevent bumping, the Cal of the potash solution was 
kept slightly lower than that of the oil in the bath, and small 
pieces of capillary tubing, sealed at one end, were dropped into A 
at the beginning of each experiment. It was found that, by 


adopting these precautions, a steady ebullition of the potash 
could be secu without the manifestation of any tendency to 
bump. The glass condenser BC was, in the later experiments, 


f on to A at B, and connected with the glass tube CD by 
means of ashort piece of rubber tubing. The free ends of the tubes 
at C were filed to fit one another, in the manner indicated by 
Bone and Coward,* so as to make a tight joint. At the beginning 
of the experiment a strip of iron foil, 3 cm. long, was put into 
CD, together with a few drops of potash solution to remove 
any adhering carbon dioxide. A was now raised to boiling point, 
and the steam condensing in BC washed the potash away from 
CD. When the water escaping from the open end F showed no 
alkalinity to phenol phthalein, F was cl with a mercury seal, 
the condenser B C allowed to run dry, and the oil bath E heated 
to various temperatures, not exceeding 250 deg. Cent. After 
half an hour’s exposure to the action of the steam at any one 
temperature the experiment was stopped by cooling A and 
allowing a solution of potassium hydroxide to be sucked up 
through F into CD. In no case was the iron found to be 
— tarnished. Temperature range, 300 deg. to 600 deg. 
nt. 


1. IN Copper TuBEs.—At first BC and CD were made of 
copper, whilst the oil in E was replaced by lead, the temperature 
of which was determined by means of a platinum resistance 
thermometer enclosed in a silica tube. The india-rubber joint at 
C was prevented from perishing with the heat by a loose wrapping 
of filter-paper kept moistened by a slow stream of water. The 
experiments were carried out in a manner precisely similar to that 
detailed above, save that before each fresh experiment C D was 
heated in a current of pure hydrogen gas to reduce any oxide. 
The following results were obtained :— 

Experiment I.—Four strips of foil, from 2 cm, to 3 cm. long, 
were heated thirty minutes at 330 deg. Cent. Thestrips remained 
quite bright, but each was attacked locally at about four different 
places—presumably where they had lain in contact with each 
other. 

Experiment IT.—One strip of foil was heated for twenty minutes 
at 445 deg. Cent. The metal was decidedly tarnished. 

Experiment I1T,—A strip of foil was heated for thirty minutes 
at 520 deg. Cent. The metal was thoroughly attacked. 

It would appear from these experiments that pure iron is 
attacked by pure steam at some temperature intermediate 
between 330 Psa and 445 deg. Cent. To arrive at a more 
accurate determination of the temperature, however, it was 
necessary to eliminate several possible errors :— : 
(i) Caustic potash readily effects the oxidation of metallic 
copper in the yay of air, and the oxide thus produced is 
rapidly reduced by iron to cuprous oxide at temperatures near 
850 deg. Cent., with the simultaneous formation of iron oxide.} 
It is clear, therefore, that during the initial stages of the 
experiment the inside of CD could scarcely fail to become 
oxidised, with the result that, on heating in the lead bath, the 
iron became slightly tarnished. , 

(ii.) Although the temperature of the bath could readily be 
determined, it was always possible that the temperature of the 
steam inside CD was slightly lower than this. As this is, 
unfortunately, an unknown factor, a correction could not be 
applied. 
(iii.) It is well known that iron, in common with many other 
metals, possesses the property of absorbing quantities of different 
gases, such as the oxides of carbon, hydrogen, and nitrogen, and 
that the gases are evolved when the metal is heated. It will be 
clear that these gases, even though present in very small quantity, 
might exert a disturbing effect upon the reaction under 
consideration. ate 

(iv.) The most serious source of error, and one which it was 
found impossible to obviate entirely, lay in the difficulty experi- 
enced in removing every trace of air from Aand BC. This was 
rendered practically impossible, because a number of capillary 
tubes, sealed at one end, had to be introduced into the potash 
solution immediately before each experiment, in order to prevent 
bumping. The error thus introduced is, of course, slight. It has 
pm shown, however, that air attacks iron fairly rapidly 
at temperatures above 200deg. Cent. Consequently it cannot be 
expected that iron will remain absolutely untarnished, after 
exposure to steam containing traces of air, for any lengthened 
period. Bearing this in mind, however, it will be seen that the 





* Transactions of the Chemical Society, 1908, Vol. xciii., p. 1984. 
+ A research into the nature of these reactions is already in progress. 
t See Eelloc, Comptes Rendus, Vol. cxly., p. 1280; Boudouard, ibid., 








4 slight variation, when the latter were worked out on the exact 
section of the bar to the moment of resistance, there was very 





different temperatures dried over phosphorus pentoxide. The 


following results were obtained:—1. A tube, containing a strip of 
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experiments described in the sequel, though but approximations 
to the truth, are not without value, 

2. IN Sica Tuses.—In order to elimivate the first two possible 
sources of errur mentioned above. tubes of transparent silica were 
employed, of internal diameter 0.4cem. The length of that part 
of CD actually immersed in the bath E was 23cm., and the strips 
of iron—usually two in number-—were placed at the opposite end 
to that by which the steam entered. The latter had therefore to 
pass through a considerable length of the heated tube before 
reaching the iron, and had thus a better opportunity of attaining 
to the temperature of the bath. Only such iron was used as had 
been previously heated to redness for ten hours in vacuo, whereby 
the greater part of its occluded gases would be expelled. To 
remove the air as completely as possible from A and BC, the 
potash was kept vigorously boiling for from one to two hours 
before the experiment was commenced, and the condenser allowed 
torundry. The silica tube C D could not be filled with potash 
solution, however, as in the corresponding experiments with copper 
tubes, for the iron was rapidly tarnished by the action of the 
silica when all the alkali had been washed away, and before the 
passage of steam was commenced. CD was therefore filled with 
semi-normal ammonium hydroxide solution, which served to expel 
all the air from the tube. On connecting at C the steam rapidly 
expelled the ammonia and most of the water, and immersion in 
the bath, already at the desired temperature, served to vaporise 
rapidly any remaining liquid. At the end of the experiment bath 
E was removed, and, after cooling to nearly 100 deg. Cent., CD 
was rapidly disconnected and plunged into a trough of dilute 
potash solution. This served at once to cool the tube and preserve 
the iron in contact with the silica. The metal was then removed 
and examined. 

The following results were obtained :— 


Experiment I. 


. 22deg. to 297 deg. Cent. 


Temperature of oil bath, E 
. 60 minutes 


Passage of steam.. .. .. .. «. 
Result : The metal was very slightly tarnished. 
Experiment Il, 
Temperature of lead bath, E .. - 330deg. Cent. 
cg - 60 minutes 
Result: Exactly the same as in Experiment I., save that in 
addition to the slight tarnishing, one strip had a small dark spot 
where the second strip had lain across it. 
Experiment ITT, 


Temperature of lead bath, E .. 
Passage of steam.. .. . 


360 deg. Cent. 
- 60 minutes 


Result: The metal was a dark straw colour. 
Experiment IV. 
Temperature of lead bath, E .. . S€0deg. to 390deg. Cent. 
Passage ofsieam.. .. .. .. .. .. 60minutes 
Result: The metal was very much darker, and thoroughly 
attacked. 


Similar experiments were also performed for thirty minutes each 
at 430 deg., 450 deg., 470deg., 510deg., and 550 deg. Cent., and 
for sixty minutes each at 430deg., 470deg., and 500 deg. Cent. 
In every case the metal was found to be thoroughly attacked. 

Since the iron was only very slightly tarnished, but to an equal 
extent, in Experiments I. and II., although the temperature 
difference was above 30 deg. Cent., it seems reasonable to 
conclude that the oxidation was caused by the traces of air in 
the apparatus, to which reference has already been made. Since 
these traces of air will remain practically constant in amount for 
any one apparatus, the increased oxidation observed in Experi- 
ment III. at 360 deg. Cent. may be attributed to the action of 
the steam. As the temperature is raised to 380 deg. Cent. and 
upwards, the corrosion becomes still more marked. 

It appears, therefore, that steam begins to decompose in the 
presence of iron at some temperature intermediate between 330 
deg. Cent. and 360 deg. Cent.—say, 350 deg. Cent. in round 
numbers. Itis highly improbable that any definite temperature 
could ever be fixed exactly at which the decomposition of steam 
might be said to begin. For at a certain temperature the amount 
of decomposition which could take place might be too small for 
detection in one hour, and yet in the course of several hours, days, 
or weeks be most pronounced. Furthermore, the physical con- 
dition of the iron and of the walls of the tubes through which the 
steam passes will probably exert a marked influence, for it is well 
known that gases are very susceptible to changes in this respect. 

The results detailed above are capable of explanation in two 
ways :—(i) We may assume, as is usually done, that the iron itself 
decomposes the steam at those temperatures at which corrosion 
takes place. (ii) The reaction may be regarded as taking placein 
two stages, comprising—first, the dissociation of the steam ; and, 
secondly, the union of the oxygen thus liberated with the metallic 
iron. 

CONCLUSIONS. 

The results obtained in this research may be briefly summarised 
as follows :—(1) Pure iron combines with ordinary air and with air 
dried over phusphorus pentoxide with increasing readiness as 
the temperature rises. Below 150 deg. Cent. the oxidation pro- 
ceeds too slowly to be readily detected. (2) When pure iron is 
heated in pure steam at temperatures ranging from 350 deg. Cent. 
upwards, the metal becomes tarnished. (3) The author concludes 
that the action of steam on iron takes place in two stages, com- 
prising, first, the dissociation of the steam ; and secondly, the 
combination of the dissociated oxygen with the iron, and the con- 
sequent liberation of free hydrogen gas. (4) If conclusion 3 is 
correct, the dissociation pressure of the oxide of iron produced at 
350 deg. Cent. is of the order of 1.02 x 10 —12 atmospheres. 


Tse CoNnsTITUTION oF CARBON STEELS. 


This paper does not readily lend itself to abstraction, 
and must be considered as a whole in order to be properly 
appreciated. We do not, therefore, propose to do more 
than reproduce the summary of it which the author gives 
at the end. This is as follows :— 


Hardness tests and exhaustive microscopic examination support 
in every respect the conclusions previously recorded upon the 
cooling-curve work.* First that the ‘‘lowering temperature” 
marks a definite reaction in which the tungsten is involved ; and 
secondly, that the rate of cooling from above the lowering tem- 
perature is without influence on the low point. Some facts are 
stated and observations made suggesting that the hypothesis of 
Edwards, that the lowering of the point is due to the formation of 
a carbide tungsten, is untenable. 

The theory of a double carbide formation is also difficult to 
bring into accord with the cooling curve and microscopic facts. A 
tentative hypothesis is given, wherein the lowering of the re- 
calescence point is attributed to the solution of a tungsten 
compound, probably Fe.W, at the lowering temperature. The 
tungstide is re-precipitated at the low point, and the Fe,C imme- 
diately separates also, Some figures in support of the latter view 
are included. 

After the reception of these papers Professor A. 
MeWilliam moved a vote of thanks to the Reception 
Committee, which was carried with acclamation, and 
Mr. E. P. Martin proposed a vote of thanks to the 
public bodies and private firms who had offered facilities 
for visits to their establishments. Both these resolutions 
were carried by acclamation. 





* Vide a paper ‘py the same author, ‘ Carbon Tungsten Steels,” Journal 
of the Ircn and Steel Institute, 1907, No. 1, pages oh -304, 





The President moved the customary vote of thanks to 
the Institution of Civil Engineers for the use of the 
institution premises for the meetings, which was 
unanimously adopted. 

A reception of the members by the Lord Mayor and 
Lady Mayoress in the afternoon, following a visit to 
Mercers Hall, was numerously attended. 


VISIT TO PORTSMOUTH. 


The concluding day of the meeting was devoted to a 
visit to Portsmouth Dockyard and Whale Island, and 
special arrangements had been made by the Admiralty 
for the convenience of members. Those participating in 
the visit travelled by special Pullman car train, to the 
number of between 200 and 300, being received on 
arrival by Rear-Admiral Alban G. Tate, the super- 
intendent, and officials representing other departments 
of the dockyard. The programme arranged included a 
visit to the Dreadnought cruiser Invincible. This ship, 
which has already been described in THe ENGINEFR, is 
remarkable for the fact that, with the exception of the 
main engines and the steering gear, the whole of the 
machinery equipment is electrically operated. 

The majority of the members afterwards made an 
inspection of the new factory, and only a very few paid a 
visit to the new Dreadnought lock works, the construction 
of which was put in hand some thirteen months ago. In 
the matter of lock accommodation Portsmouth has failed 
to keep pace with modern requirements, the capacity of 
the existing locks, built twenty-eight years ago, being too 
small for the recently constructed battleships and cruisers. 
The length of the two old locks is 464ft. 7in., with an 
entrance width of 81ft. 9in. The new Jock, which is 
being constructed by Messrs. Morrison and Mason, will 
have a length of 850ft. with the caissons in their normal 
position, a width of 110ft., and a low-water depth at 
entrance, to which a channel will be dredged, of 33ft. 
The site of the lock is along the south side of the fitting- 
out basin, and the construction of the lock entrance will 
necessitate the demolition of the old coaling point. 
Work is now actively proceeding on the lock construction, 
the contractors having about 1000 men employed. 

An interesting operation at present in hand is the 
driving of interlocking steel piles between the site of 
the south wall of the lock and the existing south wall 
of the basin to form a cut-off. Behind the piling, now 
nearly finished, the excavation for the lock wallis being 
carried out, and the concrete put in in sections. The 
steel piling is being driven to a depth of 35ft. below the 
foundations of the basin wall. Five concrete sections for 
the south wall have now been completed to within 38ft. 
of cope level. The excavations for the north wall of the 
lock have been completed for a length of 700ft., and the 
foundations brought up to within 50ft. of cope level. The 
floor of the lock, which is being constructed as an inverted 
arch, will be built of mass concrete, 19ft. thick. The 
work here is making satisfactory progress, and with the view 
to strengthening the south wall four ribs 30ft. in width 
and Sft. 9in. deep have been put across the floor. Behind 
the south basin wall the excavation for the pump wells 
has been put in hand, so that deep excavation has been 
proceeding on each side of this wall. The entrance at the 
west end of the lock will be controlled by sliding caissons, 
for which a contract has been placed with Swan, Hunter 
and Wigham Richardson, Limited. The entrance from 
the lock to the adjoining basins will be controlled by a 
floating caisson, and a similar caisson will be fitted to the 
new entrance which is to be constructed to basins 3 
and 4. These caissons are being supplied by Workman, 
Clark and Co. The contract for the penstock and pen- 
stock engines has been given to Cowans, Sheldon and 
Co. These engines, of which there are seven, will be 
of the horizontal double-cylindertype. The main pumping 
engines, designed to empty the lock when unoccupied in 
44 hours, will be of the vertical spindle-balanced 
single-inlet centrifugal type, and are being built by 
Fullerton, Hodgart, and Barclay. It is intended,in view 
of the increasing size of battleships, to convart basins 4 
and 5 into asingle large wet dock, where it will be possible 
more easily to manceuvre ships of the Dreadnought class. 
The new lock is to be ready for service in August, 1912. 

At the time of the visit by members of the Institute, 
the Neptune, launched the previous day, was lying in 
No. 5 basin, in close proximity to the St. Vincent, one of 
her immediate predecessors, and which is now approach- 
ing completion. 

After luncheon members paid a visit to the gunnery 
school at Whale Island, returning to London by special 
train. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


On Saturday evening last Mr. Joseph H. Stubbs, presi- 
dent of the above society, delivered his opening address, 
and took for his subject, ‘“‘ Engineering Efficiency,” which 
he sub-divided into the following sections :—(1) Education 
and training; (2) Workshop efficiency ; and (3) Com- 
mercial efficiency. In connection with education, Mr. 
Stubbs asked whether it was not possible for the technical 
school authorities in conjunction with the engineers of 
any district to devise a scheme whereby the advanced 
engineering department of the school could be supplied 
with all the necessary detailed drawings and materials 
vequired for some actual work, which was to be carried 
out by the students under the supervision of a practical 
engineer. When completed, and if satisfactory, the 
work would have to be returned to the shop and 
charged for at the current shop rates, all spoiled 
materials being paid for by the technical school. 
Referring to the system adopted at the Manchester 
School of Technology for apprentices to attend the day 
instead of the evening classes, the author said that 
although good in theory, this has not been as successful 
as was anticipated, the reason being that it is practically 
impossible, in certain classes of engineering, to spare a 
number of apprentices at any one time. Again, referring 





to the Manchester School of Technology, Mr. Stubbs 
mentioned that workshop methods have not been entirely 
overlooked, and that a course of lectures for managers 
&e., on workshop management, is now in the syllabus, 
He hoped that a more elementary course will be algo 
arranged in the future in order to give younger students 
commercial education. 

On the subject of workshop efficiency Mr. Stubbs gaye 
some valuable information largely based on his own 
experiences. When designing works considerable trouble 
and anxiety may be avoided by adopting a uniform size 
and pitch of girder and diameter of driving shafts 
through the shops. Following this plan out may cause 
the girders and shafts in some parts of the works 
to be heavier than necessary, but the extra expense 
entailed is compensated for by the convenience when 
erecting, altering or extending; the multiplication of 
hanger patterns, various lengths and di ameter of 
shafts, and bores of pulleys being rendered un. 
necessary. By this arrangement the hangers, shafting, 
couplings and pulleys are entirely interchangeable. The 
author then went into the lay-out and arrangement of the 
various sections of the works from the drawing-office to 
the smithy and stores. 

“Organisation ” Mr. Stubbs divided into the following 
items :— 

(1) There must be a general manager, thoroughly efficient in 
every detail in the manufacturing and commercial departments of 
the business, endowed with common sense and tact. As the head 
dominates and infl the whole, it is therefore réquisite that 
the one who has charge and control of large bodies of men should 
be a man educated for the position, with a strong character, able 
to lead and obtain the best possible service from his subordinates ; 
he should have courage and independence so as to hold his own in 
all arguments, yet open to conviction. Such influences result in 
better and more sympathetic relations between employer and 
employé, which are essential to success in any business. It has 
been proved many times that only when the master mind controls 
every detail can the best possible results be obtained. 

(2) A works manager who has had practical and technical train- 
ing in all departments of engineering, and experience in the contro] 
of workmen. 

(3) Over each department a responsible and trustworthy head, 
specially trained for the position. His position, responsibility, 
and relation to the heads of the other departments being definitely 
understood and accepted, will obviate awkwardness, misunder- 
standings, and jealousy. ‘These are fatal to the smooth and suc- 
cessful working of any establishment, as they often cause much 
unnecessary annoyance, loss of time, and interference with 

rogress, 

(4) Each department must fully recognise its importance and 
connection with the other departments. There must not be any 
independent working or overlapping. 

(5) A complete system of supervision and inspection throughout 
the whole works. 

(6) Practical encouragement should be given to workmen who 
suggest new ideas, improvements, or alterations in methods. 

With regard to systems of payment Mr. Stubbs said he 
preferred the individual piece-work system. The pre- 
mium system, he said, was faulty, owing to a time being 
definitely fixed and unalterable, and in actual practice 
it did not, in his opinion, work satisfactorily, but led to 
disputes. On the subject of commercial efficiency the 
author put in a strong plea for the commercial engineer. 
He said that the engineering department should be in 
charge of the commercial engineer, and sub-divided into 
three departments. First, the publicity and intelligence 
department; secondly, the estimating department ; thirdly, 
the drawing-office executive department. 

After an enthusiastic vote of thanks to the president 
for his address had been passed, Mr. Stubbs announced 
that the Constantine medal for the best paper read 
during the previous session had been awarded to Mr. 
Leslie Denny, of Dumbarton, for his paper on “ Modern 
Ship Design.” A letter from Mr. Denny was read 
regretting the author's inability to be present to receive 
the medal. 











THE ADMIRALTY HARBOUR AT DOVER. 


H.R.H. toe Prince or Wates performs to-day the 
ceremony of opening the new Admiralty Harbour at 
Dover, which, so far as the original scheme is concerned, 
has now been completed. We have referred briefly in 
our leading article on page 397 to the history of the under- 
taking, and the present article contains a short description 
which, with the plan and illustrations on pages 391 and 
396, will enable our readers to form a fair idea of the 
magnitude of a work which has been under construction 
for nearly twelve years. 

Towards the end of 1895 Messrs. Coode, Son and 
Matthews, of Westminster, were instructed by the 
Admiralty to make a survey of the harbour site, and to 
prepare plans for the construction of a national harbour 
of refuge. Asa result, a definite project was adopted by 
the Admiralty, and a contract was let in November, 1897, 
to Pearson and Son, Limited, for the carrying 
out of the works, which were immediately begun. 
The site of the harbour was entirely exposed over half 
the compass, the only shelter being afforded by the land 
on the north and the old Admiralty Pier on the north- 
west. 

The approved scheme consisted of an extension of the 
Admiralty Pier, and the formation of a reclamation, at 
the eastern end of the town of Dover upon the fore- 
shore of the bay, and extending along the foot of the chalk 
cliffs in the direction of St. Margaret’s for a length of 
3900ft. From the eastern end of the reclamation a pro- 
tection breakwater, known as the East Arm, was proposed, 
and between the Admiralty Pier extension and the sea- 
ward end of the East Arm, an isolated structure, known 
as the South Breakwater, was to be constructed. 

The works have been carried out practically as designed, 
the actual length of breakwaters being as follows :— 

NS 8 5s Sa! Sos . 2942ft. 
South or Island breakwater ... 4212ft. 
Admiralty Pier extension 2000ft. 


i 
The original Admiralty Pier is about 2000ft. in length, 
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and the Prince of Wales Pier, which will shortly be 
handed over to the Admiralty by the Dover Harbour 
Board, is 2910ft. in length. This structure now forms 
a harbour jetty, which will be utilised for naval purposes. 

The construction of the South Breakwater as an island, 
or detached work, was decided on in consequence of the 
necessity for the formation of an eastern as well as a 
western entrance, the latter 740ft. and the former 650ft. 
in width. The two entrances are necessary in order to 

romote tidal circulation, and to prevent shoaling within 
the enclosed area, and also to facilitate ingress to and 
egress from the harbour under varying conditions of tide 
and weather. The depths in the entrances are from 40ft. 
to 43ft. at low water of spring tides, and, as the tidal rise 
at springs is 18ft. 9in., the depths in the entrances and 
approaches to the harbour are about 60ft. at high water 
of spring tides. The Admiralty Pier extension, the whole 
of which is constructed on a site having a depth exceed- 
ing 40ft at low water, measures from foundation to top of 
parapet close on 100ft. in height. 

The sea bed of Dover Bay consists of hard chalk near 
the shore, merging into chalk marl with flints further 
seaward, so that the breakwaters in all cases rest on good 
foundations. The area of the enclosure which consti- 
tutes the Admiralty Harbour is 610 acres at low water. 
The Commercial Harbour, lying between the Admiralty 
and Prince of Wales Piers, has an area of 80 acres at low 
water. This area will be somewhat reduced when the 
Admiralty Pier widening and reclamation for the new 
continental traffic station have been completed. At present 
the total enclosed area at low water is 690 acres, and the 
total volume of water entering and leaving the harbour at 
an ordinary spring tide is 17 million tons. A comparison 
of the soundings taken over the area of the harbour 
during the last twelve months shows that there has been 
practically no tendency to shoal over the enclosed space. 
Dredging operations are now being carried out by the 


operations. The foundations generally are carried from 
3ft. to 6ft. into the chalk and flint bed, and are 
further protected from the scouring action of currents on 
the outer face by an apron of concrete blocks 25ft. in 
width. The blocks in the apron vary in size from 9 to 
14 tons, and are all 3ft. 6in. indepth. They were deposited 
by divers on a level bed excavated 2ft. deep in the 
chalk. Operations within the diving bells were, when 
weather permitted, carried on continuously, the men in 
the bells working in shifts of four hours each during the 
earlier stages of the work, but subsequently this period 
was reduced to three hours. Generally two shifts per 
day were worked by the men. Block setting under water 
was only possible at slack water for periods of about four 
hours each tide. The blocks were set by helmet divers. 

The greatest depth of the foundations is 53ft. below 
L.W.O.S.T., the average depth being 47ft. There was thus an 
average working head of 66ft. at H.W.O.S.T., corresponding 
to a working air pressure of about 301b. per square inch. 
This head was found to be a maximum for working under 
comfortable conditions; on several occasions, when the 
depth was exceeded for a short period, inconvenience was 
experienced from the extra pressure. The maximum 
working pressure was about 35 1b. per square inch. The 
contractors provided the most perfect plant and 
appliances which could be provided for the efficient and 
economical carrying out of such an undertaking. It was 
on these works that electric concrete mixers were first 
adopted. In the work yards six portable mixers were used, 
each of which turned out on the average 100 cubic yards 
of concrete a day. The mixers were of the Messent type, 
revolved by a motor of 18 horse-power and driven from 
the point where the aggregate was received to the block 
moulds, where the finished concrete was deposited, by a 25 
horse-power motor. The gauge of the mixers was 
1lft. 7in. No less than 260,000 tons of Portland cement 
have been used in the construction of the works. 
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THE ADMIRALTY HARBOUR AT DOVER 


Admiralty with the view to further increasing the depth of 
water in certain parts of the harbour. * 

The breakwaters and piers are formed of concrete 
blocks of from 26 tors to over 40 tons each, and the 
average weight throughout may be taken as about 33 tons. 
The blocks of 6 to 1 concrete were built in the block yard, 
and those for face work have granite fronts, the stones 
being well bonded into the concrete matrix. All the blocks 
from foundation level upwards are bonded and dowelled 
in the vertical joints with 4 to 1 concrete “sausage ” 
dowels of circular section; while above low water the 
courses are bedded and grouted in cement mortar. The 
shingle and sand aggregate for block making was obtained 
from Sandwich, Dungeness, and Rye; the volume of 
concrete built into the work reached the enormous total 
of approximately 1,300,000 cubic yards. In addition, 
1,900,000 cubic feet of granite have been used. The 
blocks were set. by means of goliath overhead travellers, 
running on temporary staging. The roads on the stagings 
were 27ft. 6in. above high water of spring tides, and 
46ft. 8in. above low water. The piles in the staging, 
many of which exceeded 100ft. in length, were arranged 
in clusters of six to form spans of 50ft. 3in., and the 
goliaths, both on the stagings and in the work yards, were 
all of 100ft. gauge. 

The system of operations, carried on simultaneously, 
was as follows :—At the outer end of the work was a stage 
erecting machine, followed by a goliath crane working a 
grab; then.a second goliath, from which the diving bell 
was worked ; next a third goliath setting blocks under 
water; and behind that a fourth setting the blocks 
above low water level. Most of the diving bells used on 
the works measured 17ft. 6in. by 10ft. internally, with 
6ft. 6in. head room. They weighed about 35 tons out of 
water and 5 tons when submerged. They were all fitted 
with electric light and telephonic communication. Within 
the diving bells the workmen excavated the sea bed and 
prepared and levelled the foundations fo® the bottom 
course of blocks. The excavation for the foundations was 
carried out by grab-dredging down to within 12in. of the 
finished level before the bell divers commenced 


In connection with the works it was necessary to 
provide two extensive work yards where concrete blocks 
could be formed, shops erected and such other operations 
conducted as were necessary for the convenient carrying 
out of the undertaking. It was one of the conditions of 
the contract that the eastern reclamation, which includes 
an area of 22 acres to the east of Dover Castle along the 
foot of the cliffs and beyond the Convict Prison, should be 
used by the contractors for work yard purposes in 
connection with the construction of the East Arm and the 
South Breakwater, a corresponding depét being provided 
in front of the South-Eastern Railway Town Station, 
immediately to the west of the Admiralty Pier, for the 
extension of the last-named work. 

At the time of the commencement of the eastern 
section of the harbour works there was no available area 
where shops or appliances could be provided, and there- 
fore the concrete blocks required for the first portion of 
the east reclamation were prepared at Sandwich, and 
— from there to Dover. Subsequently, as the 
reclamation extended, and a sufficient area was filled in 
at the back of the sea wall, with chalk obtained from the 
cliffs, a work yard was constructed, and a block-makin 
yard established thereon. At this yard all the blocks for 
the east arm and south breakwater were made, the Sand- 
wich depét continuing to be used for the manufacture 
and storage of the blocks for the reclamation wall and 
the aprons. 

The deck levels of all the breakwaters is at the same 
height above high-water of spring tides, viz., 10ft., and the 
walls batter 1 in 12 on both faces, with the exception of the 
inner face of the East Arm and a small portion of the inner 
face of the Admiralty Pier extension, which have been con- 
structed with vertical faces for convenience of berthing 
ships. The deck widths are respectively :—Admiral 
Pier extension, 45ft.; South Breakwater, 40ft.; and East 
Arm, 47ft. 6in. 

The East Arm and the Admiralty Pier extension have 
been provided with sheltering parapets, as both of these 
works will be used for berthage The South Break- 
water has not at present been provided with a parapet, 











but is flush decked. Provision has, however, been made 
for such protection to be added hereafter, if and when 
desired. About 1800ft. run of the East Arm has also 
been fendered on its harbour face. Gun emplacements 
and search-light installations for defensive purposes have 
been constructed, under the direction of the War Depart- 
ment, in several positions on the new works. Details of 
these works are not available. The lighthouse and fog 
signal arrangements, both temporary and permanent, 
were carried out under the advice of the Corporation of 
Trinity House and by them. 

The Admiralty have recently decided to construct a 
small inner harbour or “ camber,” for the use of sub- 
marines and torpedo boats. This camber will be located 
at the north-east corner >f the Refuge Harbour, and the 
scheme provides for the construction of a short pier at 
right angles to the reclamation, and another also at right 
angles to the East Arm. A contract has been placed for 
the construction of repair shops and an oil fuel storage 
depét on the reclamation. 

It is a matter for congratulation that no deaths or per- 
manent injuries were attributable to working under com- 
pressed air, either in the bells or in diving dresses. The 
works have provided employment for a large number of 
men. At one time from 1500 to 1800 men were employed, 
including those engaged in operations in connection with 
the works, but away from Dover. 

The Engineer-in-Chief for the Admiralty was Colonel 
Sir Henry Pilkington, K.C.B., R.E., of the Admiralty 
Works Loan. On his retirement in March, 1906, the 
duties of Engineer-in-Chief were transferred to Colonel 
Sir Edward Raban, K.C.B., R.E., the Director of Works 
of the Navy. The works were designed by Messrs. Coode, 
Son and Matthews, and carried out under their direction 
as chief engineers, Sir William Matthews, K.C.M.G., the 
senior partner of the firm, being intimately identified 
with them throughout. The superintending engineer for 
a period of seven years was Mr. M. F. G. Wilson, who 
on joining the firm of Coode, Son and Matthews, was 
succeeded by Mr. A. G. Vaughan-Lee, who had previously 
acted as chief assistant engineer. Mr. Vaughan-Lee 
retired in 1908 in consequence of serious illness, since 
when the appointment of Admiralty Superintending 
Engineer has tae held by Mr. C. H. Colson. Mr. F. P. 
Lane has for a considerable period acted as chief 
assistant engineer. For the contractors, Messrs. 8. 
Pearson and Son, Limited, whose chairman is Sir Weetman 
Pearson, Bart., Mr. E. W. Moir has acted throughout as 
Director-in-Charge. .Messrs. Pearson’s principal local 
officials have been Messrs. A. H. Owles, W. C. Hawke, 
and F. W. Duckham. 

The total cost of the Admiralty Harbour Works has, up 
to the present, amounted to under £4,000,000. 

Brief reference should be made to the extension works 
which the Dover Harbour Board are now carrying out. 
These works are independent of the naval harbour, and 
are being erected by the Harbour Board in conjunction 
with the South-Eastern and Chatham Railway Company, 
by whom the interest on the outlay is guaranteed under 
an Act of Parliament of 1906. In February last a con- 
tract was placed with S. Pearson and Son, Limited, 
for the reclamation of a site adjoining the east side of the 
Old Admiralty Pier, upon which a new marine station for 
continental traffic will subsequently be constructed. A 
new deep-water landing stage and covered railway plat- 
forms are to be completed within nine months from the 
date of signing the contract, while a period of three years 
is allowed for the execution of the reclaimed area portion 
of the work. The provision of adequate landing and station 
accommodation at Dover for cross-Channel and ocean 
passenger traffic has been long delayed, largely owing to 
the varied plans previously under consideration for the 
construction of the new naval harbour, and the conse- 
quent uncertainty as to the accommodation available. 
An arrangement has been made with the Admiralty by 
which the Prince of Wales Pier will be handed over by the 
Harbour Board for the exclusive use of the Navy, and the 
whole of the Admiralty Pier and its extension, with the ex- 
ception of a small portion of the latter at the seaward end, 
which is reserved for the War Department, and for signal- 
ling purposes, devoted to commercial traffic, including the 
accommodation of ocean liners, hitherto berthed on the 
eastern side of the Prince of Wales Pier. The new passen- 
ger station will be constructed by the railway company on 
the site now being reclaimed from the harbour on the east 
side of the Admiralty Pier, having an area of 11} acres. 
The first work to be completed at the end of the present 
year includes a new landing stage, with covered plat- 
forms, on the Admiralty Pier extension, which must be 
finished before the larger work at the inshore end can be 
fully entered upon. The engineer for the work is Mr. A. T. 
Walmisley, engineer to the Dover Harbour Board, with 
Mr. A. C. Hurtzig, of Westminster, as consulting 
engineer. The contract already placed involves the 
expenditure of about £400,000. 








THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 


& | AssocraTion.—The first general meeting of the session was held 


on Monday, October 11th, at 8 p.m. Mr. Mark Robinson, mem- 
ber of Council, wasinthechair. The annual report of the previous 
session was presented and adopted by the meeting. A paper 
entitled ‘‘Invention and Industrial Progress, with a Treatise on 
the British Patent System,” by Mr. J. E. 8. Lockwood, Graduate, 
was read, and the following graduates took part in the discussion : 
—Mr. A. B. Symons, Mr. R. D. McGroarty, Mr. S. A. Smith, and 
Mr. J. S. Warner, Assoc. Member. The chairman also con- 
tributed to the discussion. 

LECTURES ON AERONAUTICS.—The governors of the East London 
College (University of London), Mile End-road, E., have arranged 
for a special course of lectures on aeronautics to be given by Mr. 
A. P. Thurston. The course of lectures will commence on 


ty Monday, October 18th, at 7 p.m., and will be followed by drawing- 


office practice in the design an¢ construction of aeroplanes. The 
following is the syllabus of the lectures :—(1) The normal and 
inclined plane ; (2) streamline surfaces, the centre of pressure, 
resistances of bodies ; (3) the propeller and helicopter ; (4) calcula- 
tions applied to a flying machine; (6) the biplane; (6) the 
monoplane; (7) aeronautical, engines; (8) automatic stability 
and cdntrol ; (9) dirigible Walfvons, 
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LIMITED, AT STOKE-ON-TRENT. 
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machine tools are to be observed milling machines by | unloaded from railway wagons by a crane at one end of 


THE WORKS OF KERR, STUART AND CO.,| Brown and Sharpe, Kendal and Gent, and Becker- | the boiler shop, from which they pass to the drawing-off 


Brainard ; planers by Redmans; radial drills by Craven | tables. Near these tables is placed a battery of high-speed 


Tue works of Kerr, Stuart and Co., Limited, are situated | Brothers and Asquiths; slotting machines by Muirs; | drilling machines by Stirk. Alongside the drillin 
half-a-mile south of Stoke-on-Trent station, stand ona plot | capstan lathes by Wards (of Birmingham), Jones and 6 
of land fifteen acres in extent, and are served on one 
side by the North Stafford Railway Company's main line | drilling machine by Campbells and Hunter. Amongst | combined bending and straightening rolls by Craig and 
and on the other by the Trent and Mersey Canal. The | the special tools is a slot drilling machine by Wards, in | Donald, these rolls being driven by a30 horse-power electric 
works are, moreover, conveniently situated as regards which the cutter spindles run at a very high velocity | motor—see Fig. 3. The machine tools are all driven by 30 
obtaining supplies of coal, water, and the raw materials, with a fine feed. In operation on a slot the two tools | horse-powermotors. For drilling the holes in boiler barrels 
and in times of brisk trade find employment for about are caused to approach one another from opposite | there is a special machine. The complete barrel is set 
850 hands. The products of the works are chiefly loco- | sides, and by means of an ingenious arrangement, 
motives of all classes and gauges, but wagons, railway when they are just about to meet one spindle | arrangement of pneumatic drills. A portion of this shop 
points and crossings, and materials for light railways are | and tool are withdrawn and allow the other to finish 
also manufactured in considerable quantities, With the | the slot. This machine is kept very busily employed | boilers being passed through by an overhead crane 
objectof increasing the efficiency of the works as a whole, 
and separating the various branches of manufacture, con- 
siderable extension and reorganisation have recently taken 
place. As will be seen from the general plan given in Fig.1, | wheel lathe built by Beyer, Peacock and Co., Limited. | tion and firehole rings required for the boilers. Mention 
the foundry is situated midway among the buildings for | This was illustrated in Tae ENGINERR, vol. cvi., page 600. 


machines is placed a plate edge planing machine by 
Bucktons. Passing further along the shop we come to a setof 


Lamson, and Warner and Swasey; and a double-headed | 


vertically on a turntable and the plates are drilled by an 


is set apart for boiler mounting and testing, the completed 


on locomotive work, and effects show an immense directly into the erecting shop. Still further along the 
economy in the time taken on this kind of operation. | shop we come to the angle smiths, who in addition to 
Another special machine made for this firm is a 7ft.| dealing with general angle work, also make the founda. 


should not be omitted of the well-ordered stores for this 
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the canal. 







from the Stoke Corporation’s power station. The only 






the steam is derived from the waste heat of the furnaces 







the works by mains, the air compressor being driven by 
an electric motor and the water pressure by steam-driven 
pumps situated in the wagon shop. Inthe yard shunting 
and hauling operations are performed by an electrically- 
operated capstan. A glance at the plan will suffice to 
explain the difficulties which have had to be overcome in 
extending the works to cope successfully with their 






















Fig. 2—30-TONS TESTING MACHI 


increasing requirements. The older portion of the works, 
in which are situated the offices, is a long and somewhat 
narrow building impossible of lateral extension for severs] 
reasons. This has been adapted to the requirements of 
machine shops, fitting, boiler and pattern-making shops, 
while new buildings have been erected for the erecting 
shop, joiners’ shop, ironfoundry, and wagon and smiths’ 
shops. 

On leaving the offices for a tour of inspection of the 
works the visitor enters the machine and fitting shops— 
see Supplement. The power for driving the tools in these 
shops is eupplied by two 30 horse-power electric motors, 
supplied by J. and P. Hall, of Oldham. The motors are 
mounted on a channel stee] framework at one end of the 
building, and drive the line shafting at 200 revolu- 
tions per minute by Balata belting. Rope and hand- | 
driven overhead travelling cranes are carried on rails | 
secured to longitudinal steel channels supported on | 
stanchions. Amongst the extensive collection of modern | 
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and the remainder from hand-fired boilers. Compressed 
air and hydraulic pressure are also distributed throughout 
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Fig. 1—PLAN OF THE WORKS 


convenience of distribution. Intercommunication is ; The machine is electrically driven by its own motor, and | department, in which all rivets, copper stays, tubes, «c. 
afforded between the various shops by lines of railway, has a range of speed greater than is usual in this class of | 

both narrow and standard gauges, while a siding is pro- | tool, the speeds obtainable being between 0.87 and 30| From the boiler shop we pass to the new erecting shop 
vided and gives access to the adjacent main railway line. | revolutions per minute. The lathe is also fitted with a |—see Supplement. This is a well-lighted and lofty shop 
All the water for the works’ requirements is obtained from quartering attachment, by means of which the holes for | 168ft. long, 56ft. wide, and 42ft. high to the roof tie bars. It 


are kept in readiness. 


the crank pins in locomotive driving wheels may be | is wide enough to allow of the erection of three engines 


The works are driven throughout by electric motors, | accurately bored while the wheels and axleremain between | abreast, and high enough to permit the engines to be 
continuous current at 480 volts pressure being obtained 


the lathe centres. This attachment comprises two inter- | lifted one over another for removing to and from the 
changeable boring spindles, which enable holes to be | testing pit, which is provided in the same building. For 


steam power used is in the smiths’ shop. Here part of | made in wheels having either right or left-hand cranks to | this purpose two of Royce’s 35-tons electric overhead 


lead. The quartering attachment, it should be added, is | 3-motor travelling cranes are provided. Under the floor 
driven by a belt which communicates the motion from a | are two sets of mains for supplying compressed air, one 
countershaft at the back of the lathe, and is in turn driven | for low pressure and the other for air at a higher pressure. 
by the motor. Another machine is a frame plate milling The low-pressure air is used for the blast in the portable 
| machine, capable of dealing with frame plates 32ft. long | rivet hearths, and the high-pressure air for the portable 
without shifting the plates, by Kendal and Gent, of | riveting, chipping, caulking, and drilling machines. The 
Manchester. The automatic machines in this depart- | high-pressure air is supplied by a horizontal air com- 
ment are by Alfred Herbert; while Dean, Smith and | pressor built by the Consolidated Pneumatic Tool Com- 
Grace, and Pollock and McNab have supplied some of | pany at 85 lb. pressure, while that for blast purposes is 


the heavier lathes. One of the bays in this building supplied by an electrically-driven fan. Amongst the 








NE Fig. 3—COMBINED BENDING AND STRAIGHTENING MACHINE 


is devoted to wheel and axle fitting and hydraulic test- work in progress in this shop at the time of our visit we 
ing of steam cylinders. saw several six-wheels-coupled metre gauge engines for 

Grinding machinery forms a considerable section in| the Argentine Government Railways, and several other 
modern machine shop practice, and Kerr, Stuart and Co. locomotives forming part of an order for 82 engines for 
have a shop specially set apart for this class of tool. | the South Indian Railway Company. ae 
Every part of the motion work of a locomotive comes| Adjoining the boiler and erecting shop is the joiners 
through this department for treatment. There are two| shop, another new and well-lighted building, over 100ft. 
link grinding machines, one large and one small, by| long and divided into two bays. This shop is well 
Mayer and Schmidt, one universal grinding machine for | equipped with modern wood-working machinery and was 
pins by Brown and Sharpe, and a machine for grinding | busy on an order for wooden wagons for Columbia. 
slide bars made by Craven Brothers, of Manchester. Aj| After the coppersmiths’ shop, the next shop of 
view of the shop is given in Fig.7. After glancing through | importance is the foundry, of which a view is given in 
the well-equipped tool room, fitting shop, and general| the Supplement. This measures 100ft. by 86ft. The 
stores, the boiler shop—see Supplement—is reached. This | greater portion is devoted to iron casting, but part of 





| has recently undergone considerable extension and re-| one of the bays is divided off for brass work, while a 


arranging, and now measures over 425ft. in length by 38ft. | further portion is reserved for testing operations. This is 
wide. It contains all the appliances necessary for the | shown in Fig. 2. It contains a 30-ton tensile machine 
building of locomotive boilers. Itis served by one 15-ton | of Bucktons, fitted with an arrangement for cross- 
overhead crane and several hand cranes. The plates are | breaking cast iron specimens, and measuring the defle¢- 
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Fig. 4—THE RAIL SHOP 


Fig. 6—380-TONS HYDRAULIC PRESS 











Fig. 5-THE WAGON FITTING SHOP 





Fig. 7—THE GRINDING SHOP 


tion of the specimens. The foundry is provided with a; BRITISH TANK STEAMERS FOR THE PACIFIC | creased speed. The vessel ran slightly more than 11 knots, 


5-ton overhead travelling crane operated by hand, and all 
the power required in the shop is supplied from an elec- 
tric motor. The foundry equipment includes two of 
Hislop’s gas-heated core ovens, and a cupola for the cast 
iron and crucible furnaces for the brass foundry, sand mill, 
&e, The shops are illuminated at night by arc lamps. 
The natural formation of the land allows the raw 
materials to be tipped on to the charging platform of the 
cupola direct from the line of rails which runs through the 
works yard. 

From the foundry we pass to the large new building, 
260ft. long, which is chiefly devoted to the construction 
of railway wagons—Fig. 5. This building is composed 
of two spans, each 50ft. wide, and there is a third bay for 
the boilers, furnaces, hydraulic pumps, &c. It is con- 
structed of steel and corrugated iron, with a roof of Eternit 
slates, and is well lighted Poth by day and night. A large 
portion of one bay—see Supplement—is occupied by the 
smiths, and contains the usual smiths’ hearths, steam 
hammers, hydraulic flanging press by Fielding and Platt 
—Fig. 6—and other necessary appliances. The reheating 
furnaces for the flanging presses are gas fired on Hislop’s 
system. A line of railsruns into the building on the wagon 
side, and there are two overhead travelling cranes 
—one 5 ton electric crane by Royces, and one hand crane | 
in the smithy bay. The shop also contains a number of 
heavy machine tools, such as wheel lathes, drilling 
machines, punching, shearing, and bending machines, the 
power for all of which is supplied by a 60 horse-power 
electric motor. For the hydraulic press power is obtained 
from a battery of boilers, two being fired by the waste 
heat from the reheating furnaces, and there are also a 
Babcock boiler with water softening plant, and two coal- | 
fired auxiliary boilers. The hydraulic compressor engine 
is by Fielding and Platt, and there is also a steam-driven 
air compressor by the Consolidated Pneumatic Engineer- 
ing Company, which supplies air under pressure for the 
riveters, | 

It may be stated that there are new pattern and paint 
shops being built, and that most of the improvements | 
have been carried out within the last two years, and the | 
firm anticipate that it will take a further two years to | 
complete the whole extension scheme. | 

Kerr, Stuart and Co. is strictly a private limited liability | 
company. The combined offices of chairman and manag: | 
ing director are in the hands of Mr. George Glass Hooper, 
with whom are associated on the Board Captain the Hon. 
F. C, Stanley (vice-chairman), and Sir Thomas Parkyns, 
Bart. The position of works’ manager is ably filled by 
Mr, J. W. Kidd. It is only some eighteen years ago that 
the first locomotive was built at these works, so that it 
will be seen the progress made has been rapid. 








TRADE. 


ONE of the most important of this year’s transactions in 
the tank steamer business has been the equipment of the 
Pectan, of the Shell Line, and of the Oberon and Trinculo, 
owned by Messrs. C. T. Bowring and Co., with the Meyer’s 
system of oil fuel burning, and the chartering of these 
steamers to run in the California oil trade. The Trinculo 
underwent her trials off the Tyne on Tuesday, September 28th. 
Owing to the strong easterly wind and occasional wind squalls, 
she did not leave the river in the early morning, but at ten 


and, working under trial trip pressure, had a fuel consump- 
tion that worked out at 24 tons a day. Before the fire-boxes 
were warmed up—the steamer having come straight out of 
the river to run her trial—the furnaces gave off some smoke, 
but before the run was finished there was perfect combustion, 
and the engineers expressed themselves thoroughly satisfied 
that on the run out to the Pacific the vessel would make some 
interesting records in this particular trade. 

The feature of the system is the distribution of the oil as 
a spray in the furnace in a heated condition and under pres- 
‘sure from an oil pumping plant. On the occasion of the 
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THE STEAMSHIP TRINCULO 


o’clock the company invited to be present went on board:off 
Smith’s Docks, North Shields, and before eleven o’clock the 
large steamer (she carries 7500 tons of oil) was steaming out 
to sea. 
It was found when the vessel got outside the piers that the 
weather was too hazy for the officers to make out the land- 


marks on the measured mile, and it was decided to take the | 
| can be used while the other can be cleaned. 
| two delivery heaters, of which ~ne is always in reserve. In 
| general construction these heaters consist of a chamber 
| within which heating pipes are arranged, the suction heater 


runs by the log. Naturally, interest in the trip centred in the 
stokehold equipment and the work of the engines running 
under oil fuel, The system was most carefully studied, and 
the results, which were secured with a fuel oil supplied by 
the Anglo-American Oil Company, were satisfactory from the 
two most important points of view—low consumption and in- 


Trinculo trial, the company was shown? a’simple hand pump 

| and spraying contrivance working with water. This gave a 

| fine spray reaching away 4ft. or 5ft. from the nozzle. The 

| arrangement elucidated points not easily grasped during a 
| visit to the stokehold. 

The pumps are in duplicate, one being for use while the other 

is in reserve. A suction heater has two filters, one of which 

There are also 


| having its duplicate filters arranged one on each side. Steam 
| is supplied and passed through three stop valves and pipes to 
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the coils of the delivery and suction heaters, and leaves them 
by pipes connected to the main exhaust pipe, which also 
takes the exhaust pipe of the pumps. 

The pipes from the various fuel tanks in the vessel are led 
to a distributing box having a stop valve for each tank, and 
this box is connected to the pipe communicating with the 
suction heater. The pump sucks the oil through the pipe 
from the filter out of the suction heater, and delivers it 
to one of the delivery heaters in use, and thence 
through a pipe to the furnaces. Each furnace is provided 
with a distributing box having four valves and four jets—one 
valve for each jet. Each jet consists of a nozzle having a 
needle pressed into place by a spring and end cap, and 
is also provided at its end with a screwed portion by which 
the oil under pressure is sprayed into the furnace. The fuel 
delivered is regulated by the stop valve of each jet, and any 
excess delivered by the pump is discharged through the 
spring-loaded by-pass valve back to the suction heater, so 
that the stokehold regulation can te carried out without 
reference to the speed of the pump, although, naturally, this 
latter is regulated under conditions just above the maximum 
demand for the sake of economy. 

The furnace front is fitted into the flue so as to leave 
an annular space, and its periphery has radially disposed 
ribs by which the air is heated in its passage through the 
annular space. Upon the furnace front and covering the 
annular space is a ring damper having a screw arrangement 
on its inner surface which co-acts with studs on the furnace 
front having the function of a male screw. On the ring 
being rotated by the handle, the face of the ring can be 
brought up to and be receded from the furnace front, so that 
the area of the air passage can be regulated at will. 

It is worthy of special mention that the converting of the 
vessel back again to coal was accomplished in the short time 
of 48 hours, without interfering in the slightest with the 
taking in of the bunker coals. 

We give in the following table certain particulars regarding 
the trial above referred to :— 


S.S. TRINCULO. 
Details of Oil Fuel Trial with Meyer's Liquid Fuel Installation. 


Engines— 
Stroke = 
Working pressure 
Total heating surface 
Mean s se iar ike 
Revolutions .. 
Steam pressure .. .. 
Pressure in m.p. chest 


.. 26in., 43in., and 72in. by 48in. 
» hel Soe 


7281 sq. ft. 

.. 11.1 knots by log 

- 68 to 69 per minute 
178 Ib. 


Pressure in Lp. chest... 
ea 
Indi: ated horse-power on trial : is 
Consumption of fuelperLH.P. .. .. .. .. 
Specific gravity of oil fuel at 65.5 deg. Fah. .895, 
equal to about 40.15 cubic feet per ton. 
Pressure of oilat heaters... .. .. .. .. .. 2iIb. 
Mean temperature of oil at burners .. .. .. 200 deg. Fah. 
Mean temperature of furnaces at front of 
striking column, i.e., 5ft. 9in. from furnace 
fronts taken with a Siemens pyrometer.. 
Temperature 3ft. 6in. in from furnace front by 
ae Se 
Temperature in air conveyor 
eae Sr 
Temperature at base of funnel.. 
ae on deck ethas 
- in stokehold a ae 
Air passing through each front per minute 
Air passing down one ventilator per minute 
Pressureinstokehold .. .. .. .. .. 
The following auxiliaries were also working :— 
Steam steering gear. 
Dynamo 
Weir's feed pumps. 
Gwynne’s circulating pumps. 


1 
-94 ib. of oil 


2290 deg. Fah. 
aaa 2 1870 deg. Fah. 

passages Qin. in 
= « «= o« See Ph. 

-- 520 deg. Fah. 

. &8deg. Fah. 

.. 85 deg. Fah. 

. 3322 cubic feet 
12,964 cubic feet 

. 23 Ib. per sq. ft. 








BLACKPOOL AVIATION WEEK. 


ALTHOUGH the full list of entries for the various flying 
competitions which are to be held at Blackpool next 
week cannot yet be published, it is now certain that, with 
the exception of M. Bleriot, the most successful conti- 
nental aviators are under contract to compete. The 
following are the names of those with whom definite 
arrangements are said to have been made :—Farman, 
Paulhan, and Dufour (Farmer bi-planes), Le Blanc 
(Bleriot monoplane), Rougier, Fournier, and Gobron 
(Voisin bi-planes), Latham (Antoinette monoplane), 
Fernandez (bi-plane), and Barratreux. It is also under- 
stood that there will be several English competitors. 

The course is practically complete, and fifteen aero- 
plane sheds or hangars are erected. By the courtesy of 
Mr. J. 8. Brodie, the Blackpcol borough surveyor, we are 
able to publish herewith a plan of the ground, from which 
it will be observed that the course forms an irregular 
four-sided figure, 250 yards wide at the commencement, 
and 100 yards wide for the remainder of the circuit. It 
measures along the centre line 4 kiloms. = 4876 yards = 
about 2} miles, and is perfectly fiat. It is a right-hand 
course, with wooden towers or pylons 40ft. high at the 
corners. These towers are hollow wooden erections, 
surmounted by a flag-pole 20ft. high, and in each will be 
placed a telephone instrument to enable the attendants 
to communicate with the judges’ box. The outside of 
the course will be marked out by a canvas barricade 3ft. 
6in. high, and grand stand accommodation will be pro- 
vided for about 5000 persons, together with a large tele- 
graph-office, refreshment pavilions, &c. Along the sides 
of the course space will be provided for many thousands 
of the general public. 

The prize list is very comprehensive, the most 
important being the Grand Prize of Blackpool for Long 
Distance. In this competition the first prize will be 
£2000, the second prize £720, and the third £280 for the 
competitors who complete the greatest number of circuits 
during the meeting. For the competitors flying the 
greatest altitude there will be three prizes, namely, £600, 
£240, and £160; no prizes will be awarded unless the 
minimum height of 200ft. be attained. Two prizes will 
be awarded for carrying passengers, namely, £400 and 
£100. These prizes will be awarded to the competitors 
carrying the greatest weight over one complete circuit of 
the course. For speed there will be two prizes, one of 
£400 and one of £100. For the three British aviators who 
shall cover the longest distances without touching the 
ground there will be three prizes, namely, £250, £150, and 
£100. In this case the minimum distance to earn a 





prize will be 250 yards. The “ All British ” prize awarded | the valve through the medium of the levers shown on the 


by the Blackpool Tower Company consists of two sums, 
£150 and £100, for British aviators piloting an all-British 
machine, 7.¢., designed and built in the United Kingdom 
and fitted with a British engine. The minimum distance 
in this competition is 100 yards. Forthe competitor who 
completes a circuit in the slowest time there is a cup 
value £100 and £100 in money; this is a novel but 
very desirable competition. There will also be prizes 
to the value of £500 for general merit throughout the 
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right. When the trap is idle, that is to say, when it is cold, 
| owing to the contraction of the tubes, the levers on the right 
| are rigid. 


This arises from the fact that, on cooling, the 
| head-piece A descends, and since there is a wedge-shaped 
| projection at B, the screw C is subjected to compression, 
| which forces the lever D outwards, the rod E downwards, 
land the valve spindle F upwards, thus opening the valvo. 
Now, when a steam main is being put into use, so long as 
there is water, this passes through the large pipe G and out 
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PLAN OF THE BLACKPOOL FLYING COURSE 


meeting, and a sum of £50 will be awarded among the 
assistants of the competitor who completes the greatest 
number of circuits. 








A NEW STEAM TRAP. 


A NEW type of steam trap, for which several important 
advantages are claimed, has recently been brought to our 
notice. It is the invention of Mr. Paterson, of the Hammer- 
smith Electricity Works, and it is being manufactured by the 
firm of Charles Wicksteed, of Stamford-road, Kettering. 
Although it has only recently been put upon the market,.we 
are informed that it has been tested for a period of three 
years, and that it has proved highly satisfactory. Brietly, 
the special advantages claimed for it are as follows :—It does 
not dribble; it only discharges periodically ; the water is com- 
paratively cool ; the discharge valve is always in water ; the 
expanding and contracting parts cannot cause it to leak; it 
can be set to any pressure in a minute; it can be tested by 


Air Hole 


at the valve, which remains open until the inlet pipe is emptied 
of water as farasthesmalltubeH. The steam passes through 
this small pipe H and into the iron and brass expansion pipes, 
thus raising their temperature. By reason of the lower or 
brass tube expanding the most, the head-piece A is thrust 
upwards, relieving the screw Cand the rods E and F of com- 
pression. The valve thus falls on its seat, where it is held by 
the pressure of steam. This is accomplished before the 
water is drained out of the bottom of the reservoir, thus the 
valve is not subjected to alterations of temperature which 
tend to make it leaky. The valve remains closed until the 
reservoir and all the pipes are filled with water, when the 
head A comes down again and forces the valve up in the 
manner described when the water is discharged. A feature 
to which Mr. Paterson particularly calls attention is that the 
water is not stored in the expansion tubes in the usual 
manner. The great advantage as regards wear and tear and 
efficiency in using theexpansion tubes merely to open and 
shut the valve when the reservoir fills, instead of using them 
as reservoirs themselves, will, Mr. Paterson believes, be appa- 
rent to all who have studied the matter. The trap can obvi- 
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THE PATERSON STEAM TRAP 


hand at any time; the valves are easily accessible; the 
mechanism is extremely simple; it works correctly with a 
fall in steam pressure of from 301b. to 40 1b. ; and that it will 
always discharge the water, no matter how low the pressure 
may fall. 

The accompanying drawing will assist in making the 
principle of this trap clear. It will be gathered that there is 
a closed reservoir which is connected through a water bottle 
to the steam main or separator. Above this reservoir there 
are two tubes, the top tube being of iron and the bottom of 
brass, The expansion and contraction of these tubes operate 


| ously be tested at any time by depressing the lever (D. We 
| have seen one of these traps in use at the Hammersmith 
Electricity Works, and at the time of our visit it was working 
| in a highly satisfactory manner. It was interesting to 
| observe the levers tighten up as the trap filled with water, and 
to notice the valve spindle lift when the trap was full. 
Owing to the use of the reservoir, these traps obviously do 
not discharge as often as the ordinary expansion traps, and 
for this reason they are claimed to combine the advantages of 
the expansion and float types. For superheated steam they 
| are said to be eminently satisfactory. 
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: RAILWAY MATTERS. 


Bulletin Commercial (Brussels) of 2nd October 
‘Tae, Bi eording to the Jara Bode, the Colonial Administra- 


sates have applied to the Dutch Minister of the Colonies 
on in Java to extend the tramway of Atjeh from Sangsar to 
TO ang For this work, which is expected to be 
{oeala Pauien the year 1910, the sum of 1,200,000 florins 
sro, 000) has been set aside in the budget. 


August number of the Revue Commerciale du 
THE tates that there is an opening fora tramway system at 
yoant 8 It is pointed out that the town is very scattered, and 
ida B “ Jevel ground ; there is a large amount of traffic, and 
ituated on station is at the extremity of the town. It is to be 
he — | Ada Bazar is situated on the Anatolian Railway ata 
enh grely short distance from Scutari and Constantinople. 
" . : 
. z first section of the Shanghai-Hangchow Ningpo 
ase which extends from Shanghai to Fengech’ing, a distance 
Railay, was opened to trafficon May 30th last. This line was 
Sb vgecer od Chinese engineers. The preliminary survey of the 
nuilt rong in the winter of 1907. There are 10 stations and 48 
une "teidges on this section. The longest bridges have spans of 
a 7400ft. and 200ft. respectively. The average cost of con- 
ae was £7000 per mile. 

AccoRDING to Electrical Engineering, the platforms of 
she Central London Railway are being converted from wood to 
me te, on the recommendation of the Board of Trade, in the 
ae of the greater safety of the travelling public. The 
interes endation in question was made as the result of the fire at 
roe crroorgate-street station of the City and South London Railway, 
ec" the platforms at twelve stations of that company are being 
sveonstructed in the same way. 

Ir is reported that the Italian State Railway autho- 
sities have decided upon the adoption of electric traction through 
the Mont Cenis tunnel and on other portions of line where the 
; sdionts are considerable, with a view to improving the service 
i Modane to Turin. For this purpose the Municipality of 
Turin is being approached regarding placing a 3500 k.v.a. set in 
the Chiomonte generating station on the Dora Riparia at the dis- 
vosal of the raiiway for a guaranteed payment of £8000 per annum. 


Tax scheme to connect Singapore with Bangkok by rail 
through British territory, or territory within the British sphere of 
influence, states the /ndian and Eastern Engineer, is expected to 
ne effected within the next few years. The line from Singapore 
‘ora distance of 196 miles in this direction will be completed by 
the end of 1910, which will leave bat 150 miles to make connec- 
tion with the Siamese terminus. It is proposed to spend the 
£4,000,000 loan provided for in the Anglo-Siamese Treaty to con- 
tinue the line from Bangkok to the borier at Kelantan. There 
is a project ultimately to connect the Burma railways with this 


system. 

As a result of the active agitation which has been 
carried on for some time in favour of the compulsory conversion of 
al] steam railways entering the city of Chicago to electric traction, 
states Klectrical Engineering, the City Council have drawn up an 
yrdinance requiring all railways within eight miles of the City 
Hall to adopt electrical power after January Ist, 1912, in accord- 
ance with plans approved by the Commissioner of Public Works. 
There is considerable opposition on the part of the railway interests, 
but the city officials consider tha legality of the ordinance un- 
questionable. The ordinance has yet to be reported on by the 
ommittee on local transportation, but in the opinion of our contem- 
vorary there is every likelihood of its being finally carried. 


ki Tue report of the Chief Commissioner for New South 

Pi Wales Government Railways and Tramways, for the year to June 

u Oth, 1909, shows that the railways open in the State now amount 
to 3623} miles, over 150 of which were opened in that period. 
The gross earnings amounted to £5,028,450, an increase of 
£84,316 on the previous year’s figure. ae however, 
mounted up from £2,714,839 to £2,952 824, an increase of 
£237,985 ; the net surplus after providing for interest on capital 
ving £388,892, against £579,931 last year. In the case of tram- 
rays, there was an improvement in both the gross and the net 
revenue, the total earnings rising from £1,011,994 to £1,097,565, 
while the net surplus amounted to £79,174, as compared with 
£68,425 last year. 

AccorDING to a contemporary, plans are at present 
under consideration for the building of a bridge over the Ganges 
for the Eastern Bengal Railway at Sara, where hitherto the traffic 
has been carried on by means of a ferry. The new bridge will be 
over a mile in length, and is estimated to cost about £1,300,000. 
The plans for the work provide for a girder bridge built in spans of 
360ft. Each span will weigh about 800 tons. The main difficulty 
of the work from the engineering standpoint lies in the great 
depth—150ft. into the river bed—to which the foundations for the 
oiers will have to be sunk, in order to guard against the deep 
cour of the river. The piers are designed for a double-track 
ridge, but at the outset there will be only a single line on the 
bridge. The general policy of rebuilding and strengthening the 
bridges of the State railways in India is being vigorously prose- 
tuted at the present time, partly by reason of the age of certain of 
he bridges, but more in consequence of the increased loads due to 
che greater weight and speed of trains. 


A CHANGE in signalling, consisting of a new position of 
the signal arm for ‘‘ proceed” has been adopted as standard by 
the Baltimore and Ohio Railway, and will be used in all future 
installations. The new position, instead of being below the hori- 
zontal, as heretofore, is above. No change, however, has been 
made in the stop indication, the arm being horizontal, or at right 
angles to the mast. The ‘‘ proceed, caution” indication is given 
by the arm in the 45 deg. position above the horizontal, as 
compared with a similar position below the horizontal under the 
old method. The ‘proceed clear” indication is given by the 
arm in the vertical position outside the line of the mast above the 
horizontal, whereas under the old method this sign was indicated 
by a similar position below the horizontal. The operating officials 
believe that the upper quadrant system provides a more distinct 
aspect than under the old method. The first test of the new 
method was begun about three years ago, and though a large num- 
ber of installations of this type of signal has been made during 
the past two years, it was not finally adopted as standard 
until recently, 


In his report on the trade of the district of Lyons, 
Mr. Consul Edward Vicars points out that it has been proposed to 
construct a lateral canal, 167 miles long, from Lyo s to Arles, 
where it would join the Arles-Marseilles Canal, now under con- 
struction, at an estimated sost of £20,234,000, say, £120,720 per 
mile, No insignificant part of the ambitious and far-reaching 
scheme is that which provides for the creation of river ports all 
along the canal, and for linking up of the new waterway with the 
railway. Hitherto the existing ports have been ill-organised and 
ill-equipped, without either proper basins or quays, while, owing 
to the uncompromising hostility towards any connection with 
waterways which has been part of the declared policy of the Paris- 
Lyons-M editerranean Railway Company, the Rhone has remained 
Practically cut off from the railway, and communication between 
the river ports that exist and towns on the line but a few miles 
distant has had to be made by means of carts. The railway com- 
pany has, indeed, made no secret of the enmity with which it 
regards canals and navigable rivers, and the late chairman frankly 





I 


armed that, though linking up railroads with waterways might 
te latter and be of general value commercially, it would be 
etrimental to the interests of the 


railways themselves, 








NOTES AND MEMORANDA. 


EarTawork on the Southern Pacific incline in Jalisco, 
Mexico, cost the sub-contractors from 12 to 16 centavos per cubic 
metre, The work was done by Indians carrying the material in 
baskets from the right of way, making an embankment of upward 
15ft. in height. 


Tue first great electric smelting plant for the treatment 
of ores to be established in Canada is to be erected at Sault Sainte 
Marie, Lake Superior. Similar furnaces are now in successful 
operation in Sweden. A second plant, involving an investment of 
some £1,400,000, is contemplated at a point on the Ottawa River, 
and it is confidently expected that this will be followed by many 
more plants of a similar nature. 


THE production of forged iron and steel car and loco- 
motive axles, shafting, anchors, armour plate, &c., by the rolling 
mills and steel works of the United States in 1908 amounted to 
131,143 gross tons, of which ahout 13,646 tons were iron, aud 
about 117,497 tons were steel. In 1907 the production of forged 
products by rolling mills and stee! works amounted to 380,805 tons, 
of which about 23.772 tons were iron and about 357,033 tons were 
steel, while in 1906 the production of forged products was 352,636 
tons. ‘ : 


ARRANGEMENTS have been completed whereby a 
standard clock at the Hamburg Observatory, Bergedorf, is 
connected to the trunk telephone system. A sounder automati- 
cally emits a siren-like note from the fifty-fifth to the sixtieth 
second of each minute—mid-European time—and this goes 
automatically to all the receivers connected, at that time, with 
the special exchange number which has been allotted to the time 
signal. Thus Hamburg and neighbourhood and other towns of 
east Germany are supplied with a ready means of ascertaining the 
standard time. 


In a recent issue of the Electrical World a patent 
issued to Mr. B. Frankenfield is described. The claim relates to 
an arrangement whereby the load on several shunt-wound direct- 
current motors connected in both mechanical and electrical parallel 
can be divided equally among the machines. Each motor is pro- 
vided with as many separate field-coil sections as there are 
individual motors, the sections on one machine being joined in 
series with those on the other machines. The arrangement is 
such that any change in the field circuit resistance of one machine 
varies the strength of the fields of all the machines equally. This 
action prevents any motor from taking more than its share of the 
load, as would be the case if the motors were independently con- 
aected to the supply system and the field winding of one became 
hotter, and therefore admitted less current than the field winding 
of another motor. 


Mexico, states an American contemporary, holds the 
fifth position in the production of quicksilver in the world, but 
falls short by a considerable amount of producing enough to 
supply the home market. Prior to the introduction of the cyanide 
process for the treatment of the silver ores the importations of 
quicksilver, known in the Spanish as ‘‘ azogue,” was very heavy, 
and the necessity of having this metal for the patio process was so 
great that the Government removed all taxes from quicksilver 
mining, both federal and state, and provided for the free admis- 
sion of quicksilver into the country. This same law is enforced 
to-day, and is one of the causes stimulating the new developments 
in the Mexico quicksilver districts. The falling off of production 
in other parts of the world has turned attention to the Mexican 
districts, and the prospects of greater activity in quicksilver 
mining in Mexico are very good. 


A REPORT on “The Chrome Iron Ore Deposits of the 
Eastern Townships, Province of Quebec,” has been published 
recently by the Mines Branch of the Department of Mines of 
Canada. It is prepared by Fritz Cirkel, long connected as con- 
sulting engineer with the chromite and asbestos industries. The 
deposits of these two substances in the Province of Quebec occur 
in the same region, and the origin of both is closely connected 
with the serpentine rocks of the eastern townships. The 
present pamphlet, which contains 141 pages, not only gives 
data concerning Canadian chromite deposits, but also chapters 
on the uses, the technology, and the metallurgy of chromium, 
and its descriptions of the various deposits in all parts of the 
world. The statistics given indicate that the total value of 
the Canadian exports of chromite since 1886 has been £136,743. 
on _- in 1908 amounted to 7225 net tons, valued at 

16,401. 


A DETAILED study of the lengths of the waves emitted 
hy many of the ordinary forms of generators of short electric waves 
has been carried out by Messrs. H. W. Webband L. E. Woodman, 
at Columbia University, and the results are given in the August 
number of the Physical Review. The object of the authors was to 
establish such definite relations between the dimensions and 
elsctrical properties of the generators and receivers of the waves 
as to enable future workers to calculate the wave length with cer- 
tainty from the dimensions of the apparatus used. The method 
employed was Boltzmann’s, the beam sent out by the generator 
being reflected at two mirrors, and the two half beams brought 
together to produce interference. Rod, cylinder, Righi, and other 
generators were tested, and the wave length measured in each case, 
a non-selective receiver being used. For apparatus of the same 
type, but of different size, the wave length is proportional to the 
linear dimensions of the apparatus. 


SoLpERING ordinary platinum vessels is commonly done 
with platinum itself as the soldering material, or with pure gold, 
using the oxyhydrogen blow-pipe or its equivalent melting flame. 
Gold has the disadvantage that it melts at a lower temperature 
than the platinum, and under temperatures to which crucibles or 
other vessels may be subjected, it melts and leaves the crack open. 
In Central-Zeitung fiir Optik und Mechanik it is recommended to 
close the crack with a mixture of platinum powder and turpentine 
oil, then to heat the joint to a white glow, and in this condition to 
hammer the parts ether. Another method, applicable where 
the crack is on the edge, consists in hanging a narrow strip of 

latinum sheet over the crack, then placing the article in the fire, 
Coie it white hot, and ve necessary. According to 
Metall-Arbeiter a small hole may closed by a rivet made of 

latinum wire, welded after hammering both heads closely. For 
re holes a patch is made of platinum sheet, riveted on, and 
then welded. 


Tue Electrical Review and Western Electrician gives 
an account of an electrically-driven rail bender in which the frame- 
work of the machine is a heavy steel casting made in one piece, 
the solidity of which ensures regularity of curvature and Tr 
of work, which, with the small amount of manual labour required, 
renders the tool extremely useful on construction work. The 
power-driven bending roll is d in a frame which is driven 
forward to give the desired curvature by a hydraulic cylinder, the 
power for which is a small hand pump mounted on the frame of 
the tool above the cylinder. The roll can be driven out under a 

ressure of 50 tons. The two fixed roll centres are 34in. apart. 
The driving roll is geared to make one turn to eight turns of the 

ulleys, which are 24in, in diameter and have a 7in. face. The 
Condleg rolls must be made to suit each shape of rail to be bent. 
The outer bending rolls are changed by loosening set screws and 
pulling out the pins, The arm holding the middle bending roll 
can be worked in and out by a lever without the aid of the pump, 
if the release valve is open, so that the pump is necessary only 
when bending a rail to get the desired curvature. The capacity 








of the machine is about one medium length rail per minute when 
once adjusted, ‘ 





MISCELLANEA. 


Tue trials of the new German improved Dreadnought 
Westfalen in the North Sea are stated to have been highly 
satisfactory. She developed 24,000 horse-power and attained a 
sped of 20 knots, compared with the 20,000 horse-power and 
19 knots stipulated for in the contract with the Weser Yard. 


Tue high steam shovel record for August on the 
Panama Canal excavation was made by a shovel working in the 
Culebra District, which excavated 45,694 cubic yards of earth in 
twenty-six working days. A shovel working eight days in the 
Culebra District and eighteen days in the Empire District 
excavated 16,755 and 26,518 cubic yards respectively, a total of 
43,273 cubic yards, the second best record for the month. A 
third shovel in the Culebra District made the high record for one 
day by excavating 2549 cubic yards of rock and earth, 


Tue specification for ammeters and 
[No. 49], just issued by the Engineering Standards C 5 
classifies the instruments as sub-standard, first grade, and second 
grade, according to their accuracy, and defines the limits of error 

rmissible in the three classes. The user can thus see at a glance 
the degree of accuracy he may expect for the class of instrument 
he requires ; and by the adoption of the specification manufac- 
turers will be saved a large amount of needless trouble in tendering, 
and also should be enabled to ch production through 
standardisation of the detail work. 


THERE appears to be every prospect of the Persian 
import of galvanised iron increasing, for according to the British 
Consul at Shiraz, every house now built for a wel!-to-do Persian is 
roofed with this material. At present, however, it is not stocked 
by any merchant, but ordered as occasion arises from Liverpool 
through Bombay. It is used in the three following qualities and 
dimensions :—(a) Plain sheets of 1.6 by 0.8 m., weight about 20 lb., 
this being the quality most usually employed ; (b)eorrugated, 
same dimensions and weight; (c) elongated, sheets of 2.3 by 
9.65 m. This last size is for the protection of small gables over 
windows and doors. 


-At one of the London power stations, states the 
Electrical Engineer, it has been found that the energy required 
to work the air pump, circulating pump, and fans for the cooling 
tower costs more than the saving made by condensing. In other 
words, in this station it would pay to exhaust to atmosphere. 
The engines are of a very high-class make, with Corliss valves and 
guaranteed to use under 20 Ib. of steam per kilowatt hour, and 
yet the whole station is taking nearly 40 lb. It is clear, therefore, 
that the condensing arrangements and auxiliaries require over- 
hauling, and no doubt there are many stations which would do 
with a thorough inspection by an expert mechanical engineer. 


Tue United States Government have issued returns as 
regards telegraph and telephone systems in the country, and, 
from particulars published by the Telegraph Age, it would appear 
that there are 65 miles of wire in the Republic of Panama, 484 
miles in Puerto Rico, 1403 miles in Alaska, and 6438 miles in the 
Philippines. These systems handled over 1,000,000 messages. 
The Weather Bureau controlled 537 miles of wire and 96 miles of 
submarine cables, and 2280 places were supplied with forecasts, 
734 with special warnings, and 5998 with emergency warnings, all 
this being done at the expense of the Government. Daily fore- 
casts were sent to 2,141,151 addresses. Puerto Rico boasts of 128 
iffices and 1774 miles of wire, and the traffic amounted to 216,489 
messages, 

Ir is stated that the Thames Conservancy have pur- 
chased the Ray Mills Estate, adjoining Boulter’s Lock, with a view 
to making a new lock and greatly improving this popular part of 
the river. The matter, it is reported, has been settled, and will 
be formally ratified by the Consérvancy Board at their meeting 
next Monday, October 18th. Iteis proposed to use the existing 
lock for barge traffic only, and to construct a new up-to-date 
lock for the pleasure traffic. The island purchased is extensive. 
The flour mills and other buildings included in the tr tion 
will be pulled down, and the total cost of the scheme will amount 
to many thousands of pounds. The terms of the purchase include 
immediate possession, and the new work will be undertaken at 
the earliest possible date. 


Amone the electrical exhibits at the Brescia Exhibi- 
tion, states the Electrician, is a complete installation of the 
Bellini-Tosi system of directive wireless telegraphy. Owing to the 
confined space—for the Exhibition is held in part of the Castle of 
Brescia—the transmitting and receiving stations are only 40m. 
apart; but, with the exception that the antennw employed are 
reduced to only 3m. in heigkt, all the other apparatus is of full 
size—in fact, the radio-goniometer at the receiving station is the 
actual apparatus which is to be erected in the new station of the 
French Government (Post-office) which will shortly be opened at 
Boulogne. All the special features of the system, such as directive 
emission and reception of the waves and location of the direction 
of the transmitter, can be readily demonstrated, in spite of the 
small distance between the stations. 


Ir is proposed to erect an electric generating plant on the 
Colorado River at what is known as The Needles, situated about 25 
miles south of Powell, Ariz. Colonel C. E. Apponi has secured the 
water rights to a strip of the river territory five miles in length at 
the first rapids, and it is at that place the plant will be situated. 
A complete survey of the site has been made, and a syndicate of 
Milwaukee has been interested, The initial plant will have a 
capacity of 30,000 horse-power, and a number of transmission 
lines to supply towns and industrial plants within a radius of 170 
miles of the generating plant will be erected. There are also many 
mines within the proposed radius. A large dam will be constructed, 
a storage reservoir will be built, and a system of canals will be 
utilised for irrigation purposes over a large areaof land. The 
estimated expenditure is about £400,000. 


Tue Electrical World states that several important 
hydro-electric schemes are on foot in the mining districts of 
Mexico. A Canadian syndicate is preparing to erect a large in- 
stallation on the Conchos River ; the Mines of Mexico Company is 
about to commence the construction of works on the Mayo River, 
near Alamos, to supply a rich mining territory within a radius of 
175 miles ; the Guanajuato Power and Electric Company and the 
Michoacan Power Company are extending their plant, which will 
have a total capacity of 21,000 borse-power when completed, and 
the manager reports that, besides the mining companies, farming 
interests and factories are taking power freely, and thousands of 
irrigation wells are being pumped by electric power. Other new 
installations will be situated on the Altar River, on the Santiago 
River, near Guadalajara, on the Quetzalpa River, and on the 
Matamoros River. 


Wits reference to the proposals to establish an iron 
industry in Brazil, H.M. Legation there reports that a Presidential 
message to Congress urges that this should be done by the col- 
laboration of the Government with private enterprise. The 
authorisation of Congress is requested to enable the President to 
take measures to encourage the working of the deposits and the 
establishment of ironworks. With regard to the exportation of 
iron and manganese from Minas, the remark is made that com- 
petition with the outside world is impossible without special 
privileges and subventions ; the State levies an export tax of 300 
reis per ton on these ores, and the freight on the Central Railway 
to Rio de Janeiro amounts to 600 reis per toa. So far no facili- 
ties have been planned at the new quays for the handling of 
manganese, and in the tariff now under contemplation for the 
port works, the despatching charges are heavy. 
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Engraving of the Works of Kerr, Stuart and Co., Limited, at 
Stoke-on-Trent. Every copy as issued by the Publisher includes a 
copy of this Supplement, and subscribers are requested to notify the 
fact should they not receive it. 





H.M.S. VANGUARD. 
*,* Copies of the above fine WOOD ENGRAVING, suitable for framing, 
can be sent on a voller to any address at home or abroad, price 
8d. each, post free. 
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from the ordinary Contraflo type. 

G. ©. (Leith).—We should advise you to see articles in our issues of June 
lst, 8th, 22nd, and 29th, 1906, entitled ‘‘Commercial Organisation of 
Engineering Factories.” The articles form only part of a long series, 
but deat with the classification of workshop time, wages, &c. 

8. J.—The injector was invented by Giffard in 1858, and was first fitted to 
locomotives in this country by Sharp, Stewart and Co. about 1860. 
From that time onwards there was much disputation about it. You 
cannot do better than consult the volumes of THe EN@IngER, in which 
the progress was closely followed. See our issues for 1859, in which the 
injector was first illustrated and described. In succeeding volumes it is 
discussed editorially and by numerous correspondents. In 1865—TuHE 
EnGingerR, September 22nd—a good paper on it was read before the 
British Association. 
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Dover Harbour. 


THE formal opening of the Admiralty Harbour 
Works at Dover by H.R.H. the Prince of Wales 
to-day marked the practical completion of the 
most extensive harbour construction in any part of 
the world. The Admiralty Harbour is a harbour 
pure and simple, and includes no dock accommo- 
dation whatever; for the comparatively insignificant 
docks at the rear of the old commercial harbour 
have nothing to do with the great undertaking 
which has been in course of execution for nearly 
twelve years. No other open harbour of entirely 
artificial construction in any part of the 
world, with the single exception of Colombo, 
possesses an enclosed water area approaching that 
of the National Harbour, which at low water 
extends to 610 acres, excluding the area of the 
Commercial Harbour, which is about 80 acres in 
extent at low water. Nearly seventy years ago 
—to be exact in 1840—a Royal Commission 
recommended the construction of a refuge barbour 
at Dover at a cost of two millions. Another Com- 
mission reported in 1844 to similar effect, and in 
the following year still another Commission sat to 
consider plans submitted by several engineers for 
the proposed works. As the outcome of all these 
deliberations the construction of the Admiralty 
Pier, on the west side of the old harbour, was 
commenced in 1847, but the work was not com- 
pleted until over twenty years later. Nothing, 
however, was done towards the realisation of 
schemes for the construction of a large harbour 
of refuge, or naval harbour, and Sir John Coode 
prepared plans for the Dover Harbour Board for 
the con .ruction of a small commercial harbour, 
which was sanctioned in 1891. Owing, however, 
to the revival, between 1891 and 1895, of the proposal 
for the construction of a National Harbour, the 
Harbour Board’s scheme underwent considerable 
modification, and the only important item of the 
work which was actually constructed is the Prince 
of Wales Pier, which now forms the eastern limit 
of the Commercial Harbour. It was not until the 
present year that the scheme for the much needed 
improvement of cross-Channel passenger facilities 
reached definite shape, and the new works, which, 
by-the-bye, have no connection with the Admiralty 
Harbour, are now under construction. 





Towards the end of 1895 instructions were given 
to Messrs. Coode, Son, and Matthews for the pre- 
paration of a complete engineering survey of Dover 
Bay, with a view to the framing of designs and 
estimates for the formation by the Admiralty Board 
of a National Harbour. The problem presented to 
the engineers was the construction of an artificial 
harbour in a situation where the configuration of 
the coast line offered no advantages or natural pro- 
tection. Generally speaking, the site available for 
the harbour was exposed to all seas from the west 
around to east. To the northward of west shelter 
was afforded by the Admiralty Pier and the adjacent 
foreshore and cliffs. It will therefore be seen that 
the bay was entirely exposed over half the compass. 
The engineers’ investigations resulted in the approval 
by the Admiralty of a scheme, the contract for 
the execution of which was let to S. Pear- 
son and Son, Limited, in November, 1897. The 
completion of the main structures of the breakwaters 
was effected towards theend of 1907—ten years from 
the date of signing of the contract—but the tem- 
porary gantry spanning the eastern entrance between 
the East Arm and the South or Island Breakwater 
remained in position for nearly two years longer, 
until the erection of the lighthouses on the South 


‘| Breakwater and the completion of various sub- 


sidiary works, including the War Department 
batteries, had been completed. The damage done 
to the western head of the Island Breakwater in 
October, 1907, by the liner Finland not only delayed 
the opening of the eastern entrance, but the comple- 
tion of the work. This accident entailed the re- 
moval and replacement of some 10,000 tons of con- 
crete and masonry. 

The engineers, in designing the harbour break- 
waters, selected the system of block construc- 
tion for the entire work, from the foundations to 
above high-water level. In view of the nature of 
the foundations, which for the most part are chalk, 
and the notable failures of rubble mound structures 
in exposed situations, such as Alderney, Tynemouth, 
and Port Erin, the seleciion of this design was 
justified by considerations of security and the reduc- 
tion of maintenance charges. Compared with the 
probable cost of upkeep of a structure consisiing of 
rubble and block mound with solid superstructure 
in a similar situation, the cost of maintenance of 
the Dover breakwaters per lineal foot of the work 
may be estimated at an insignificant figure. From 
the point of viewof firs. cost the method of rubble 
mound construction in many cases offers advan- 
tages, but in the case of Dover there seems to be 
little doubt that the method adopted possesses the 
advantage of economy over the other system. The 
great depth of water at the sites of the Island Break- 
water and Admiralty Pier Extension—over 60ft. at 
high water—would have entailed the construction of 
rubble mounds of considsrable cubical dimensions, 
and the absence locally of suitable material for the 
purpose must have still further enhanced the cost. 
Moreover, the Admiralty Pier Extension and the 
East Arm are both intended for berthing purposes, 
for which rubble mound construction would have 
been less suitable. The magnitude of the works 
carried out may be gauged when we remember that 
the Admiralty Pier Extension has a total height of 
nearly 100ft. from the foundation to the top of the 
parapet over the greater part of its length, and a 
base width, exclusive of the apron, which in places 
exceeds 60ft. Those who view the completed 
structures from the sea or from the land commonly 
fail to appreciate the enormous bulk of the works. 
The visitor is apt to overlook the fact that at half 
tide little more than one-fourth of the total 
bulk of the breakwater is visible above the water 
level. 

Perhaps the most difficult problem which faced 
the designers of the harbour was that connected 
with the tidal ebb and flow and the coastal currents. 
The total quantity of water required, during an 
ordinary spring tide, to fill the harbour, and which 
must pass through the two entrances, is 17 million 
tons. Conversely this volume has to be discharged 
during the ebb. Considerably more than one half 
of the total volume flows into the harbour 
during less than two of the five hours inter- 
vening between low and high water. The con- 
ditions are complicated by the existence of strong 
coastal currents which at certain states of the tide 
sweep across the southern entrance at the rate of 
five knots at springs. These and other considera- 
tions connected with the silting of the harbour 
led the engineers to design the works with two 
entrances, one on the western side, partially pro- 
tected from the west by the overlap of the Admiralty 
Pier Extension, and the other on the eastern side, 
between the East Arm and the Island Breakwater. 
The latter affords an alternative means of ingress 
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and exit at times when the conditions of sea, wind, 
and tide make the use of the southern entrance 
difficult and even dangerous. It is satisfactory to 
note that up to the present no appreciable amount 
of silting of the harbour area has taken place. The 
current in and out of the western entrance attains 
at times a rate of three knots when unaffected by 
wind. Two or three years ago the tidal flow and 
eddy currents through and in the neighbourhood of 
the entrance occasioned some difficulty in connec- 
tion with large liners using it, and accidents in 
making the harbour occurred. These difficulties 
were undoubtedly due, to a great extent, to inexpe- 
rience on the part of the pilots of the altered tidal 
conditions caused by the construction of the 
harbour works. Wider experience and the opening 
of the alternative eastern entrance have entirely 
removed any difficulties which may formerly have 
existed, and the western entrance has been regu- 
larly used for some time past both by battleships 
and mail steamers without any difficulty. 

Perhaps the feature of the harbour works which 
most forcibly strikes engineers who have the oppor- 
tunity of inspecting them is the splendid and 
almost extravagant finish of the masonry in the 
visible structures. Some may be 
cavil at the unnecessary degree of finish in the fine 
tooled granite work of the copings, parapets and 
such details, and while no one can gainsay the 
statement that less finished workmanship and some 
economy of dressed granite would have resulted ina 
structure of equal durability, it is only fair to admit 
that this criticism applies to but a small portion of 
the whole work, and that the material and work- 
manship in the underwater structures could not 
have been economised without risk of a corre- 
sponding reduction in efficiency. When the 
additional cost of what one might call the archi- 
tectural finish of the superstructures is spread over 
the entire work, it amounts to a comparatively 
insignificant fraction of the total of nearly four 
millions sterling. This costliness of finish and 
material in positions where neither fine workman- 
ship nor the most expensive material are necessary 
has been for years a characteristic of Admiralty 
work, and, in the case of some undertakings, 
such as the Keyham Dockyard Extension, un- 
doubtedly involved a large expenditure which 
might well have been avoided. The designs for 
the Rosyth Base are, we understand, comparatively 
free from the criticism we have indicated, and 
approach more nearly than any other similar 
Admiralty work to the practice usual in the highest 
class of commercial construction. 


The Life of Permanent Way. 


Iv will, we think, be remembered that in writing 
last week about Mr. Price-Williams’ paper on ‘‘ The 
Serviceable Life of Permanent Way on British 
Railways ” we directed attention to the rolling stock, 
its nature, its speed, and its resistance as powerful 
factors requiring very careful attention. Mr. Price- 
Williams holds that points and crossings must be 
considered, and we propose now to say a little con- 
cerning a cognate factor to which he has not even 
alluded. Before going further, however, it is advis- 
able to point out that nothing has been said in 
dealing with train mileage and. wear and tear in the 
way of defining precisely what is meant by the 
words “permanent way.” We have already been told 
that it includes all that is necessary to the conduct 
of traffic in the shape of signals, &c., but we require 
something closer in the way of definition. Mr. Price- 
Williams tells us that there are not less than 14,000 
miles of sidings. Assuming that this is not a mis- 
print for 1400 miles, we have 13,500 miles “ double 
or more,” and of single lines 10,250, giving us 
93,750; adding the sidings we have 37,750 miles. 
If, again, “miles open” refers to the rail roads and 
not to rails only, then we have at least to double, 
and certainly to add a large percentage, when there 
are three or four parallel lines of rail laid on the 
same road. Now, Mr. Price-Williams bases his 
comparative cost on the goods ton-mileage, but he 
does not tell us what the words imply. To illus- 
trate our meaning, let us suppose 50 miles of line 
laid with four tracks and 50 laid with two tracks. 
Each of these roads carries, say, 50,000 tons of 
minerals. On one assumption, to wit, that the 
length of road only is concerned, we have for the 
first a rail mileage of 250 tons, and for the second a 
rail mileage of 500 tons; but the road mileage is the 
same in both cases, namely, 50 miles. It might very 
well appear, therefore, that the cost of maintenance 
in one case, although double that in the other, on 
paper, was really the same. This is a very 
important matter. Obviously, the greater total rail 
surface available for the carriage of a given quantity 
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of traffic the less ought the wear and tear and cost 
of repairs to be. Of course in one sense the com- 
parison which Mr. Price-Williams has drawn is 
interesting; none the less it is incomplete, and 
unless used with care may do an injustice to indi- 
vidual companies. Furthermore, it must be kept 
in mind that on most of the great main roads one 
or more lines of rails are reserved almost exclusively 
for slow traffic, and the wear and tear will be less 
than it ison the tracks set apart for express and fast 
passenger trains. If Mr. Price- Williams can carry 
his analysis a little further he will enormously 
enhance the value of his statistical investigations. 

We now come to consider the entirely different 
factor referred to above, about which next to 
nothing whatever has been said so far. We refer 
to the characteristics of the permanent way. Mr. 
Hurry Riches, in the course of the very unsatis- 
factory discussion which followed the reading of 
Mr. Price-Williams’s paper, pointed out that the 
author had not commented on the improvements 
made of late years in the character of the steel 
used, and of the changes in the profile of tires, 
which, he said, tended greatly to prolong the life of 
rails. It is true that the Board of Trade Returns 
only come down to 1907, but it does not appear that 
any very serious modification in track has since 
taken place; and we doubt that the figures for the 
last and the present year will show any marked 
alteration. Putting this in another way, we say 
that what the permanent way of the North British 
and the London, Brighton, and South Coast rail- 
ways was in 1907 it is almost certainly to-day. 
The methods of laying, the quality of the sleepers, 
and the nature of the ballast will remain sub- 
stantially unaltered. This being conceded, we may 
next proceed to ask how this affects the cost of 
maintenance. 

We have to do here with a complicated financial 
question. Let us suppose that there are two 
methods of dealing with permanent way, one which 
we shall call A, representing a maximum capital 
outlay, and the other B, representing a minimum 
capital outlay. Which of the two should be 
adopted? Both are supposed, of course, to be 
equally safe. Thus, for example, on system A 
sleepers are specially selected, and cost 6s. each. 
On system B they cost only 4s. each. A is laid 
with 100 lb. rails, B with 841b. rails, and so on. 
The cost of the various materials renewed will be 
smaller than they would be on line A. Yet in the 
long run the sums spent might be larger because 
the renewals would be more frequent. In the 
long run which will be the more economical ? 
Much, of course, will depend on the character 
of the traffic. If that is very heavy, then 
perforce the road for mechanical reasons must 
be strong; but this is quite another issue. The 
true problem is so to balance the capital outlay 
and repairs against each other that the most 
economical result shall be secured; and it seems 
that it is not certain that, all charges considered, 
that road which costs least for maintenance must 
be the most economical. 

This brings us to another question. How far 
out of condition may a road be permitted to 
become? The question is very difficult to answer. 
In the cases we have cited, B would never be 
in good condition, taking A as the standard. 
It is certain that permanent way is on the 
whole, on the Continent and in the United States, 
inferior—in some cases very much inferior—to that 
of this country. This is one reason why French 
locomotive springs have about double the range of 
ours, and why American engines are almost always 
fitted with balance levers. It is quite possible that 
the engineers of the North British may hold 
that an outlay of £191 per mile suffices to keep 
their roads in sufficiently good condition, although 
double that sum might be spent. Everything 
depends on the standard of excellence set up. 
Wages, too, in the North are comparatively small, 
and the cost of carriage of materials is much 
less than it can be for a line in the South of 
England far removed from coal and iron centres. 
Again, while comparisons drawn between lines with 
the like traffic are convincing, they have little 
appositeness to cases like those of, say, the London 
and North-Western, and the London, Brighton, and 
South Coast, which has an enormous suburban traffic 
conducted over switchback lines, such as that from 
Victoria to the Crystal Palace, and only a few coal 
trains to represent mineral traffic. 

When, however, we clear the ground the fact still 
remains thata general disparity between the cost of 
maintenance and the traffic exists, and itis the cause 
of this disparity that presents the really interesting 
problem. If, for example, it can be shown that 
by the judicious outlay of capital on ballast and 





sleepers and rails, the cost of repairs and renewals 
might be reduced from the 15 per cent. of which 
Mr. Price- Williams speaks to 10 per cent., or, say, 
to £7,300,000, by the outlay of any sum short of 
£3,700,000, then the companies ought to obtain 
the money and spend it on the improvements. [ft 
seems clear, however, that the bulk of the expendi. 
ture would be confined to a comparatively small 
number of lines. A doubtful and very perplexing 
fact must be mentioned in this connection. It ig 
that it is impossible to see how any material jm- 
provement can be made in the permanent way of 
some of our best managed lines. The permanent 
way of the London and North-Western seems, for 
instance, to be beyond improvement ; it cannot be 
made better. It may, of course, be admitted that 
the branches are not as good as the mainline. But 
branch lines cannot count for much. Further inquiry 
should be departmental. Thus the precise cost of 
repairs and renewals should be ascertained for main 
roads ‘out in thecountry.” First, carrying fast as- 
senger traffic; secondly, goods and minerals. Then 
come great shunting yards and sorting sidings, and, 
lastly, minor yards. Having this kind of information 
we should know where we are in a way that is not at 
all known now. As we have already spoken of the 
part played by rolling stock it is not necessary to 
say anything about it here. There remains for 
mention one detail which apparently does not 
receive the attention it deserves, to wit, ballast. 
The circumstances in this country are almost incon- 
ceivable under which it will not pay to use good 
ballast. When ballast is badit is impossible to main- 
tain a line in order without an extravagant outlay on 
labour; there are thousands of miles open in this 
country with ballast so bad and worn out—for 
ballast does wear out and sometimes very quickly 
—that a considerable expenditure would certainly 
be found an _ excellent investment. Indeed, 
we are disposed to endorse the opinion once 
expressed by a skilled engineer, who said, 
speaking of a road which had fallen into bad order, 
“The ballast is the key of the whole position.” 
As for Mr. Price-Williams’s statistical paper, we 
have nothing but praise for it, so far as it goes; 
but, unfortunately, if does not go far enough to 
enable any useful lesson to be drawn save one. It 
teaches the railway world that further inquiry is 
necessary, and would probably repay the inquirers 
very fully indeed. 


The Labour Problem in France. 


THE number of labour disputes is increasing to a 
remarkable extent in France, and the total of 
eighty during September is probably a record. The 
agitation is particularly marked amongst unskilled 
labour, which is in a perpetual state of unrest. In 
the engineering and other trades the unions, 
although affiliated to the Confédération Générale 
du Travail, preserve a certain independence, and 
only rally round the Confédération when they have 
decided to organise a strike. Outside the ranks of 
skilled labour the Confédération is autocratic, 
because it reflects the ideas and sentiments of a 
class which is notorious for its revolutionary 
tendencies. The Confédération Générale du Travail 
and the great mass of unskilled labour are uncom- 
promisingly antagonistic to employers as well as to 
all classes above their level. Class hatred is 
fostered in every possible way, and the Confédéra- 
tion stops at nothing to attain its ends. Rarely 
does a strike take place without intimidation and 
personal violence. For some weeks past there has 
been a strike of unskilled labour in the building 
trades and on the Paris Metropolitan works, and as 
a good many men have refused to go out, the others 
seize every opportunity of invading the works and 
driving out those who will not yield to persuasion. 
Fights between workers and strikers are by no 
means an uncommon occurrence. Dredgers on the 
Seine have been sunk, and men imported to take 
the place of strikers have been stoned and attacked 
with dangerous weapons. Last week, near Juvisy, 
a railway contractor sustained considerable loss 
through men setting fire to barrels of oil because 
they were diecharged for a few days owing to a 
temporary suspension of work. All building and 
other enterprises in Paris are under police protec- 
tion, and those strikers who have been caught 
interfering with the workers have been severely 
punished. Even this fails to stem the agitation, 
which becomes more and more violent as the 
chances of a successful issue appear more doubtful. 

So far as the Confédération Générale du Travail 
is concerned, the agitation is of an unmistakably 
political character. Whether the men regard it in 
the same light may be open to question, but they 
are perfectly willing to obey orders from a central 
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body when they see the prospect of getting wages 
out of all proportion to the work they are expected 
to do. So far, the Socialist theory of a uniform 
rate of wages irrespective of the capabilities of the 
men has failed to make any headway amongst 
gkilled labour, but the Confédération is strenuously 
endeavouring to enforce this policy upon employers 
of unskilled hands, aud one of the causes of the 
present strikes is the refusal of contractors to pay 
the same wages to navvies and ordinary labourers. 
One proof that the agitation is not promoted for 
the benefit of the men is observable in the fact that 
every effort on the part of employers to conciliate 
the men is checkmated by the syndicates. Only 
a week or two ago a quarry owner in the neighbour- 
hood of Paris, who saw his men go out on strike 
for the first time in thirty years, decided to apply 
the principle of a participation of profits so often 
advocated by the Socialist. He prepared contracts 
guaranteeing the men 50 per cent. of the net profits, 
and each man received his agreement for signature. 
Apart from the clause relating to the distribution 
of profits, there was only one other giving the 
employer the right to discharge any man for dis- 
orderly conduct, disobedience, or incapacity. The 
men accepted these conditions, when a delegate 
from the union interfered and asked for forty- 
eight hours’ grace. This was accorded, and two 
days afterwards the delegate returned with the 
announcement that he rejected the proposition, 
because, he said, he could “read between the 
lines” of the contract. Had the proposal been 
accepted it would have meant that each man 
would have received a present equal to 4 or 
10 per cent. of the annual amount of his wages. 
The men were then called out by the union 
because the employer would not pay a uniform 
wage to the different classes of workers. Since 
then he has received threatening letters, and shots 
have been fired through his windows. This is one 
example of many showing the lamentable feeling 
being created between unskilled labour and em- 
ployers by the unions. There appears to be no. 
sense in it, unless we come to the logical con- 
clusion that the revolutionary bodies which have 
got the majority of unskilled labourers under their 
control are working for political ends. Happily 
the Government is doing everything it can to pro- 
tect those who are willing to work, and so long as 
the agitation is confined to unskilled labour it will 
not do much harm to industry generally, although 
it is causing serious inconvenience to the execution 
of public works. 








NEW WORKS AT WOLVERHAMPTON. 





Lonpon has now lost practically all the large engineering 
works it once had. One by one they have been transferred 
to the Midlands, the North of England, to Scotland, and to 
other parts of the United Kingdom, where better facilities 
forthe metal working industry are to be found. Although 
this process of removal has been going on for years, firms 
sre still taking their departure; but it seems that the 
time cannot be far distant when none but very small 
works will remain. In common with many other manufac- 
turing firms, Chubb and Son’s Lock and Safe Company has 
been compelled to consider the best means for providing 
for a larger output. The company’s present chief works 
for safe making are in Camberwell, S.E., but seven years 
ago, as an experiment, the firm opened a small branch 
works alongside its lock works in Wolverhampton, the 
object being to test the facilities and the relative cost of 
manufacture in London and in Wolverhampton. In 
addition to initiating this practical test, they carefully 
considered the relative advantages of ultimately estab- 
lishing larger works at other manufacturing centres or in 
some country district. 

_ The outcome of all the firm’s inquiries and of the prac- 

tical experiment with the temporary overflow works at 
Wolverhampton is that the directors came to the con- 
clasion that Wolverhampton was undoubtedly the most 
suitable place for carrying out the firm’s manufactures. 
They also believed it to be one of the most convenient 
places for workmen to obtain excellent and cheap 
houses. In consequence the company has purchased 
a freehold plot of land, 10 acres in extent, situated 
on the Wednesfield-road, just inside the borders of the 
borough of Wolverhampton, and within a few minutes of 
the goods stations of the London and North-Western, 
Great Western, and Midland railways. On this site fine 
new works have been erected, and they were formally 
opened by the Lord Mayor of London yesterday. Not 
only are these works close to many houses and cottages 
suitable for the workmen, but within a short distance a 
large garden suburb is being planned, and upon this it 
will be possible for the men to obtain or lease modern 
Cottages of an exceptionally good type, and at reason- 
able cost. 

Before entering upon a description of these new works 
afew remarks relating to the history of the firm may 
Prove of interest. The business now carried on under 
the name of Chubb and Son’s Lock and Safe Company 
was commenced in the year 1818, when Mr. Charles 
Chubb, aided by his brother, Mr. Jeremiah Chubb, invented 


time, although alterations have been made in the form 
and arrangement of the lock. the principle remains the 
same, and the firm claims that no key lock has since 
been invented which can successfully compete with it for 
security. After the death of Mr. Charles Chubb in 1846, 
the business was carried on by his son and partner, 
Mr. John Chubb, till the year 1872, when, upon his death 
his sons succeeded him as sole partners until the concern 
was converted into a private limited company in the year 
1882, since which time it has been chiefly owned and 
entirely managed by members of the family in conjunc- 
tion with a board of directors. When the business was 
started it was confined to the making of locks, later on 
the manufacture of safes, strong rooms, and safe deposits 
was taken up, and at the present time this latter branch 
of the business has grown to very large dimensions. 

The foundation stone of the new factory opened last 
Thursday was laid by Sir George Hayter Chubb, 
on the 8th July, 1908. The works, which are shown on 
page 400, cover an area of 63,500 square feet, and as will be 
gathered from the plan, a good portion of this area is set 
aside for erecting purposes. The plan, although not 
quite correct as regards the arrangement of some of the 
machinery, will serve to show the general lay out and 
the methods the firm has adopted for turning out its 
manufactures. The large erecting shop at the back of 
the centre line of machine tools, and illustrated separately 
on page 400,is set aside for the construction of steel 
strong-rooms, treasuries, and safe deposits; it is 350ft. 
long and 40ft. wide, with a height of 33ft. clear of all 
girders and roof principals. The height of the remainder 
of the factory is from 16ft. to 14ft. at the lowest point. 
One inaccuracy in the plan to which attention should be 
called is that this large shop just referred to has been 





extended 75ft. to the right of the other part of the works, | 
as can be seen from the illustration of the exterior of the | 


has so far been erected, are made of armour plate from 
the original and now obsolete Dreadnought. The 
flattening of these plates is an art to which safemakers 
attach some importance and pride. Having been flattened, 
the plates are then passed on to a large edge planer by 
J. Buckton and Co., of Leeds. The work is held down 
on this and other machines hydraulically, thus saving an 
enormous amount of time. Next to this edge-planing 
machine there is a heavy punching machine by W. Smith 
and Co., of Glasgow, on which the necessary holes in the 
thick plates are punched. Then in the same line of 
machine tools we come to a very handy machine for 
counter sinking holes, which has been supplied by John 
Hetherington and Sons, Limited, of Manchester. The 
drill carriage can be run along in a straight line, and the 
holes in the various parts used in the construction of 
these safes can consequently be countersunk with great 
rapidity. 

A point to which attention should be directed is that a 
centre punch or a foot rule are never used in the manu- 
facture of the company’s standard safes. When a man 
commences a drilling job, for example, he has handed 
out to him from the stores the necessary jigs and an . 
instruction sheet, and in this way marking-off work is 
entirely dispensed with. The last operation performed 
on the heavy plates, by means of the machines in the 
centre of the building, is that of bending, this being carried 
out by means of two hydraulic presses shown at the left 
of the row of tools which have just been considered. The 
larger of these presses, which is used for the longitudinal 
bénding, is by Hugh Smith and Co., Limited, of Possil 
Park, Glasgow, whilst the smaller is by Hollings and 
Guest, Limited, of Birmingham. It should be mentioned 
that above all these machines, in the centre of the build- 
ing, there is a mono-rail, and in addition, as can be seen 
from the plan, there are special roller benches at the sides 






















































Te 
1onP|| fu sii ee " a 
Pumps || 
| -— Smithy 
| Steam hammer ri 
| an anni ii — 
| Es i 
i| 5WP 
i 
3HP Shop for Strong Rooms &c. 
Proofing 
E| # AM i = — Fe Sul 
Couatersinking’ i SB 1 
ne = | ad Ty] = 
Proofing cy Mydravlie [Bench Ponchy sur [Beck] ; 
Chamber , Grinding Welding Shop for Standard Office Safes &c Shears 
Se | — Bench = wh . 5 Radial Dri Bron) 
Bench ase sua 7 2 6 
7 3 SmaiiToole 2HP onBench 9"? 
3 — 
Orit Dnit 
: Orit 
Fal a Slotting bs 
bnP a 
Shop for Special Safes &c. 
7 ae il 
Orying Room : 3 s < 3 
Paint Shop 2 4 ° s 
4 8 3 : ‘ 
‘| 1, 4, N 
he & Nal 
ee 
Safe Stores 
Stores | 
== | | 
Packing | | 















































“THe ENncineer" 


works. Nearly the whole area is undivided by parting | 
walls, and the general design of the buildings gives 

the maximum amount of light, avoiding as much as 

possible direct sun rays. Careful consideration has also | 
been given to the question of sanitation and ventilation. | 
The centre part of the works where the greater number | 
of the machine tools are situated is where the ordinary | 
office safes will be constructed. There are twenty-five 

standard sizes of these safes, and there are also many 

intermediate patterns which are fitted up to meet various 

requirements. The firm’s object in designing these works | 
has been so to arrange the machines that as the work 

passes from one tool to another the material which 

entered the door at one end gradually assumes the form | 
of finished articles and ultimately leaves at the opposite 
end of the building without during the course of manu- 
facture having travelled very far out of a straight line. 
The part of the building shown on the lower part of the 
plan has been set aside for special safe work, and it is 
here where the plan is again a little incorrect, the | 
final arrangement being to erect some of the machine | 
tools shown in the right-hand bottom corner of the | 
plan in the spaces between the second and last row of | 
benches counting from the left. The benches also run in 

the opposite direction to that shown in the drawing. The | 
group of machine tools marked 5 H.P. will also be | 
erected in the space between the second and last row of | 
benches. Now, turning to the centre row of machine tools, 
which are already erected, and upon which, as previously 
stated, the twenty-five standard sizes of office safes will 
be manufactured, the first machine met with on the 
right is a plate roll by Craig and Donald, of Johnston. 
Two sets of rolls are shown in the drawing, but up to the 
present only one of these has been put down. Here the 
plates are first rolled, and they are afterwards passed on 
to the blocks, where the flattening process is completed 








¢Chubb detector lock. From that date to the present 





by hammering. These levelling blocks, only one of which 


| travelling crane into this department. 








PLAN OF THE WORKS 


of these machines, so that the operation of conveying 
heavy plates from one tool to another and placing the 
work in position is considerably simplified, and this, 
together with the close proximity of one tool to another, 
should be the means of saving much time. The roller 
benches are arranged to support the work whilst the 


| punching or drilling or whatever other operation is being 


performed is in progress. 

It wili be seen from the plan that the welding depart- 
ment is directly opposite the line of machines just 
dealt with, and that the safes can be lifted by a 
The welding at 
these new works is to be carried out by the oxy- 
acetylene method, an acetylene gas generator, together 


| with the other necessary equipment, having been sup- 


plied by the British Oxygen Company, of Westminster. 
The gas generator is in a well-ventilated house adjoining 
the main building. The ordinary system of welding is 
used at Camberwell, but at this new factory an endeavour 
has been made to take full advantage of everything 
modern, and the oxy-acetylene system has conse- 
quently been adopted, and it is possible, we understand, 
that this process wiil ultimately be employed for cutting. 


| When the welding process has been completed the 


next operation consists of grinding off the rough 
parts so as to give the safes a perfectly smooth 
surface. This operation, as will be gathered from 
the plan, is performed in the apartment next to that 
in which the welding process is carried out. Here a 
= grinding machine has beer erected, with which 

] the rough parts set up in welding are removed. This 
grinding machine has been constructed by John 
Holroyd and Co., of Milnrow, near Rochdale. It consists 
of a long vertical column and an overhanging arm similar 
to that of a radial drilling machine. This arm carries a 
revolving emery wheel mounted at an angle, by means of 
which the rough places on the safes are removed. The 
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CHUBB AND SON’S LOCK AND SAFE COMPANY’S WORKS AT WOLVERHAMPTON 








arm carrying the emery wheel can be raised or lowered 
over a wide range in order that work of various dimen- 
sions may be dealt with. The machine is driven by means 
of a vertical motor fixed at the top. The proofing 
chamber in which the proofing material is inserted 
between the inner and outer cases adjoins the grinding 
department. From the proofing shop the safes pass into 
the paint shop and the drying room, and finally into the 
stores or packing department, depending upon whether 
they are to be dispatched or kept in stock. 

There is, of course, a considerable amount of compara- 
tively light work in connection with the fittings and 
lining of these safes, and for punching, drilling, and cutting 
the lighter parts there is a number of smaller machines at 
the side of the line of heavy tools previously referred to 
and shown on the plan. There are small drilling machines, 
a punching machine by Bliss and Co., shears, a circular 
saw, and a fine radial drilling machine, the arm of which 
revolves on ball bearings. This latter tool has been 
supplied by W. Asquith, Limited, of Halifax. It should 
be mentioned that nearly all those machines shown on 
the centre of the plan are at present erected, whilst some 
of those shown at the top and bottom of the plan will be 
put up later. The smiths’ shop was also in a rather 
unfinished condition when we visited these works a few 
days ago. Ultimately it will contain five hearths, which 





STRONG ROOM SHOP 


are all being putin by James Keith and Blackman and 
Co., Limited, who are also supplying the blower. 

We may remark here that an entirely new departure in 
the construction of safes is being undertaken which 
embodies all the best known principles, such as heavy 
12 bend bodies with welded corners, asbestos inner doors, 
and inner and outer doors of new design built on the 
external lock case principle. 

A vertical boiler has been erected in the smiths’ shop 
for supplying steam for heating the drying room. The 
hydraulic pumps and accumulator are also erected in this 
shop. The pumps have been supplied by Hugh Smith 
and Co., of Glasgow. There is also an electro-pneumatic 
hammer by B. and S. Massey, of Manchester. It is in 
this shop that the hardening is to be carried out. A 
double furnace for hardening two large plates at once for 
strong-rooms will be provided, and electric instruments 
for measuring the temperature so as to ensure the plates 
not being overheated. The plates are heated to a cherry 
red and then plunged into a tank of water through which 
a continuous supply of cold water flows. 

Although it may appear from the illustration showing 
the exterior of the works that a power plant has beeh put 
down for driving the machinery owing to the presence of 
the tall shaft in the background, this is nevertheless not 
the case, the shaft in question belonging to the works of 
J, Evans and Son, which are in close proximity. The 





whole of the machinery in Chubb’s new works is driven 
by three-phase induction motors, all of which are of the 
squirrel-cage type. Three-phase current is taken from 
the Corporation mains at a pressure of 5000 volts. It is 
transformed down to 400 volte, and the current at this 
pressure is supplied to thirty motors of various sizes 
ranging from 24 to 20 horse-power. Naturally, each 
large machine has its own motor, whilst the smaller 
tools derive their power from shafting, one motor 
thus supplying power to a number of the smaller 
tools. The whole of the motors have been supplied and 
erected by the British Westinghouse Company, of Trafford 
Park, Manchester. They are all of the open type, and 
many are mounted direct on the machines which they 
drive, the power being transmitted direct without the use 
of chains or belts. Many of the starting switches are 
mounted on the walls, and in the case of the large motors 
the starting current is limited by means of the star to 
mesh connection. In the case of the small motors, how- 
ever, simple resistances are used for starting. The type 
of switch gear used is simple and strong, and admirably 
adapted for workshop use. In many instances ammeters 
are fixed to the starting switch, and enable the 
operator to see how much current the motor is taking, 
and so to judge when the change from the star to mesh 





connection should be made. The wiring is also admirably 
suitable for workshop use, 
armoured cables being em- 
ployed. Usually, where elec- 
tric power is available, 
workshops are lighted by 
means of arc lamps, but in 
this instance Osram lamps 
have taken their place. Lamps 
of 100 candle- power are 
used, and are suspended by 
flexible wires in the usual 
manner. Additional iamps, 
we understand, are to be 
provided on those machines 
where a good local light is 
needed. The periodicity at 
Wolverhampton is 50. 


For lifting the plates in 
the large shop where the 
strong-rooms are to be manu- 
factured, a travelling mag- 
netic crane is to be erected. 
Alternating current for a 
magnetic crane is, of course, 
quite unsuitable, and to over- 
come this difficulty a continu- 
ous current dynamo is to be 
driven from the shafting. 
This will charge a storage 
battery so that continuous 
current for use on the crane will always be available. 

A small block of temporary offices has been provided, 
adjoining the main factory, and a foreman’s cottage is in 
course of construction. The protecting fences and walls 
enclose an area of about 20,300 equare yards. The 
approach from the Wednesfield-road is by a wide private 
cart road. A large piece of land is retained at the back of 
the factory for future extensions, to which additional 
access has been provided from the Woden-road. In the 
meantime it has been placed at the disposal of workmen 
and others for sports. A bowling green has also been 
laid down. 

The whole of the factory buildings have been designed 
on lines carefully thought out by the present directors 
and successfully carried out by their architect, Mr. G. 
Gordon Stranham, of Bush-lane, Cannon-street, London, 
E.C. Mr. C. H. M. Mileham, of Lincoln’s Inn-fields, has 
acted with him as consulting architect, and Mr. F. T. 
Beck, of Wolverhampton, as loca] superintending archi- 
tect. Mr. F. Simpson was the general clerk of the works. 
The contract for the buildings was placed in the 
hands of Henry Lovatt, Limited, of Wolverhampton. 
The steel construction is by Drew, Bear, Perks and Co., 
of London. The consulting electrical engineers were the 
British Engine, Boiler and Electrical Insurance Com- 
pany, Limited, of Manchester. 
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HULL COAI, TRAFFIC. 





THE official return of the Hull Chamber of Commerce and 
Shipping for September shows it to have been the busiest 
month of the year in the coal trade with the great Yorkshire 
port. The weight from all sources dealt with at Hull 
amounted to 615,120 tons of fuel, thus exceeding the tonnage 
sent in September last year by 117,296 tons. The previous 
best on record was September of 1907, when the weight for. 
warded to Hull was 576,960 tons, which was exceeded last 
month by 38,160 tons. The weight for the completed nine 
months of the year was 4,448,144 tons, or 52,432 tons short 
of the aggregate for the corresponding period of 1908. The 
total for the nine months of 1907 was 4,830,672 tons. 

These figures of increased trade last month are exception. 
ally interesting in view of the lessened export traffic from 
Hull. The increase is thus due to the extra tonnage 
required for bunker purposes at the port. The total weight 
sent to distant markets last month was 287,452 tons, against 
300,625 tons in 1908, and 355,510 tons in 1907. The totals 
up to the end of the third quarter are :—1909, 2,395,520 tons; 
1908, 2,198,207 tons; 1907, 2,470,818 tons. The principal 
foreign market for the month was North Russia, which took 
96,271 tons, against 108,735 tons for September of last year; 
for the nine months 571,587 tons, against 543,418 tons, 
Germany comes next with 53,053 tons, against 54,947 tons; 
for the nine months 377,132 tons, against 351,404 tons, 


Holland is third with 32,459 tons against 25,255 tons ; for 
the nine months 384,619 tons against 285,647 tons. Then 
comes Sweden, with 26,148 tons against 36,832 tons ; for the 


nine months 271,421 tons against 307,163 tons. France 
follows with 17,381 tons, against 16,580 tons; for the nine 
months 109,731 tons, against 166,539 tons. 

The Baltic ports took about one-third of the total export, 
but there was a decrease of about 12,000 tons on the month, 
the quantity required evidently having been forwarded earlier 
this year than in former seasons. The diminished trade with 
Sweden is no doubt due to the labour troubles, which inter- 
fered with business. The increase with Austria for the nine 
months is somewhat remarkable—to 73,069 tons from 10,330 
tons for the nine months of 1908. South America is another 
largely increasing market, receiving from Hull last month 
13,655 tons, against 6169 tons in September of 1908 ; for the 
nine months 146,466 tons, against 118,307 tons. Decreases 
on the month were shown by Belgium, Egypt, Norway, and 
Turkey ; increases by Austria, Denmark, France, Holland, 
Italy, South Russia, and Portugal. 

Coastwise exports from Hull amounted to 66,065 tons, as 
compared with 69,755 tons in September of last year, and 
108,663 tons in September of 1907. Of the total last morth, 
London took 46,580 tons, Southampton coming next with 
8090 tons. The total coastwise exports from Hull for the 
nine months were 618,959 tons, of which London received 
121,544 tons and Southampton 64,579 tons. Taking in Ply- 
mouth, which took 32,153 tons, these three markets received 
518,276 tons out of the total of 618,959 tons delivered during 
the nine completed months of this year. 








ScortisH NATIONAL EXHIBITION AT GLASGOW.—The project of 
organising and bringing into being in 1911 a ‘‘ Scottish Exhibition 
of National History, Art, and Industry,” the site for which will be 
virtually the same as that of the highly successful International 
Exhibition held in Glasgow in 1901, viz , the Kelvingrove Park, is 
rapidly taking shape. The guarantee fund now exceeds £60,000, 
although the minimum aimed at as ample for all requirements of 
the project as originally conceived was only £10,000. The object 
chiefly aimed at is to aid, and finally complete, the fund being 
raised for the endowment of a chair of Scottish History and 
Literature in Glasgow University. The outcome, however, may be 
of more far-reaching consequence so far as modern Scotland is 
concerned, The Executive Council are considering at present 4 
scheme of exhibits which takes account of the following :—That 
there should be a collection of exhibits showing the varied nature 
of Scotland’s industries and of those carried on by Scotsmen in the 
Colonies and abroad, and that in many industries a contrast 
should be made between the old andthe new. That there should 
be an electricity exhibit, dedicated to the memory of Lord Kelvin. 
That there shoold be a shipbuilding and marine engineering 
exhibit of a historical nature, showing the development of steam 
navigation in its home on the Clyde. That the river Kelvin 
should be taken advantage of to represent historic episodes in 
Scottish life and industry. That the Colonies, so largely peopled 
from Scotland, be invited to tell of the progress of the Scot 
abroad. The Exhibition project has a large number of titled 
—- the Marquis of Tulibardine being hon. president. lor 

rovost McInnes Shaw is hon. chairman of executive, Mr. Andrew 
H, Pettigrew is chairman of executive, and Mr. D. D. Binnie is 
secretary. 
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A VARIABLE STROKE PETROL ENGINE. 





Ir a vehicle were to be direct driven by a petrol engine 


eared so as to have the same piston velocity as in the case | 


sf tho steam vehicle, where a direct drive is possible, the 
‘ne would not only be abnormally large and heavy, but 


né - 
. loss than full load was required the economy would 
rapidly fall, because the compression pressure varies with 


the amount of gas admitted to the cylinder. Also, if the 


load were reduced much helow a@ third, the charge would | 
An engine | 


fail to ignite, and the motor would stop. , 
designed by Messrs. J. F. Gill and T, C. Aveling, who 
have been assisted by Mr. Remington, is believed to be 
capable of overcoming these difficulties associated with the 
problem of direct drive for petrol motor vehicies. With 
this new variable stroke engine and direct drive the 
variations of leverage between the piston and road wheels are 
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Fig. 1—VARIABLE 8ST 


produced in a gradual manner, without the use of toothed 
wheels, thus, it is claimed, ensuring total absence of shock, 
and a continuous drive throughout. The drawing—Fig. 1— 
shows sections of an engine of this type. It is capable of 
developing 50 horse-power, and has four din. cylinders. The 
crank radius is 24in., but the piston stroke can be varied from 
9in. to Thin. without shutting off the power. The combustion 
chamber is automatically reduced in volume as the stroke is 


shortened, so that the compression pressure is constant at all | 


strokes, and in this way, it is claimed, maximum economy is 
obtained under all conditions. This constant compression 


is naturally of great importance in the case of engines | 


designed to operate with paraffin. . 

The cylinders, it will be observed, are vertical, and’ they 
are placed out of line with the crank shaft. Each cylinder 
has an ordinary piston and connecting-rod, the lower end of 
the latter working on a pin P to which is attached the forked 
end of a marine type connecting-rod C, the big end of which 
works on thecrank-pin. The two anchor rods A are mounted 














Fig. 2—2-H.P. ENGINE 


on the ends of the pin P outside the forked end of the con- | 


necting-rod ©. These anchor rods A, which swing on the 
shaft B, serve to constrain the motion of the pin P, so that 
it must always swing in the arc of a circle. It is by 
moving the centre of this circle in the shaft B along the 
definite circular path provided by the fixed quadrant Q 
that the variations in leverage between the piston and 
crank shaft are effected. The lengths of links and radius 
and position of the quadrants can be so desigied that the 
clearance volume always bears the same ratio to the working 
volume irrespective of the length of the stroke, though in the 
Present design the compression pressure has been made 
slightly lower on the short than on the long stroke. The 
shaft B is continuous throughout for the four cylinders, and 
there are five quadrants provided with cod pieces for B to 
Work in, The position of this shaft B relative to the 
quadrants is vatied by means of four acme-thraaded screws, 
each mounted in a swivel head, with a ball-thrust washer, 











and driven by bevel wheels from the shaft D, which is 
operated by hand from the driver’s seat. When the shaft B 
is at the top of the quadrants the piston stroke is 2in., whilst 
when B is moved to the bottom of the quadrants the piston 
stroke is to 74in. The crank case is of aluminium, and it is 
split vertically through the main bearings. 

Inspection doors are provided, both in the main crank case 
and in the cover. The valves are in one pocket, and they 
are operated from the one cam shaft in much the ordinary 
way. These details, together with the cylinder water jacket, 
&c., are in accordance with standard practice, and call for no 
comment. Whilst this engine has a greater first cost than 
the ordinary type, the running expenses, both for fuel and 
repairs, are said to be much less. In addition to the economy 
being high on all strokes, owing to the compression being 
constant, it is also claimed that the mechanical efficiency 
will be constant also. The greater portion of the work lost 
in an engine, the inventors point out, is due to piston 
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ROKE PETROL ENGINE 


friction, which is practically the same for all loads. But 
| attention is drawn to the fact that in this engine the reaction 
of the cylinder walls is zero when the piston has its maximum 
velocity and the stroke is proportional to the load on the 
engine, so that the mechanical efficiency of the engine should 
be high even at the smallest outputs. 

Among other advantages claimed for this engine is its 
ability to increase its rotational speed much beyond that per- 
missible in ordinary practice without increasing the piston 
velocity, and hence without excessive inertia forces. One 
feature of the motion is that the piston attains its maximum 
velocity earlier in the stroke than is usually the case, thus 
| the expansion of the charge whilst at its highest temperatures 

is more rapid, thereby reducing the heat loss to the jackets. 
Another feature is that the dead centres are not diametrically 
opposite. Onsthe down stroke of the piston the crank moves 











Fig. 3-OPEN TO SHOW MECHANISM 


through 225 degrees, whilst on the up stroke it moves through 
the remaining 135 degrees. This has the effect of reducing 
the stresses on the crank pin during the explosion stroke, 
because the force on the connecting-rod is sustained through 
a greater angle. A four-cylinder engine will consequently 
have the turning efforts overlapping by a substantial amount, 
so that the equality of torque will be comparable with that 
of a six-cylinder engine, thus permitting the use of a lighter 
fly-wheel. The starting of this engine is said to be easily 
accomplished on the short stroke, and the starting handle 
may be fixed on the dashboard. 

After the engine has been started the stroke is then 
increased to its maximum, the throttle being closed to 
control the speed until the clutch is put in, when the throttle 
|is again opened full and all further regulation is done by 





varying the speed, unless even the 2in. stroke gave excess of 
power, in which case the throttle would again be brought 
into use. The engine thus provides a direct drive over a 
3 to 1 speed ratio. The only change of gear necessary is the 
reverse, and when going ahead once the clutch is in it 
remains in. Some tests have been carried out at the Bir- 
mingham University by Mr. Gill, on a small single-cylinder 
engine of this type, which is shown in the illustrations, 
Figs. 2 and 3. The bore of this engine is 3in. and the 
stroke is variable from lin. to 34in. The valves were placed 
in the cylinder head and were operated from the cam shaft 
by tension rods. Brake horse-power tests were made at vari- 
ous speeds on each different stroke, and the results are given 
in the table below :— 


Test of 2 H.P. Variable Stroke Petrol Engine. 


Piston velccity. 


Stroke. Revs. per min. Feet per min B.HLP. 
lin. 1700 ss Se 4 
lin. 1800 ro 57 
Me. -.. 2250 375. 5B 
lyin. .. 1100 25. 7 
liin. .. 1400 350 - 1.08 
ljin. .. 2000 S00 . 1.5 
2in. 1900 . 500 1.7 
2in. 1600 . 533 1.84 
2in. 2000 667 2.07 
2in. 2200 TA 2.09 
24in. 1050 438 1.6 
24in. 1500 625 2.05 
din. 900 450 1.66 
3in. 1000 500 1.76 
3in. 1150 575 1.85 
3in 1300 . 730 2.07 
34i0 70 437 1.59 
3sin 850 496 1.74 
3sin 900 525 1.77 


" The compression pressure was about 85 1b. per square inch 
on all strokes. The maximum speed obtained was 2800 revo- 
lutions per minute on a 1gin. stroke running light, whilst the 
maximum piston velocity was obtained on a 3in. stroke at 
2400 revolutions per minute. The slowest speeds at which 
this engine would run when throttled were 320 revolutions 
per minute on a 3in. stroke and 240 revolutions per minute 
on the lin, stroke. During the normal running of this 
engine the throttle is seldom used, so that, as the 
pressure in the cylinder never falls appreciably below atmo- 
sphere, no oil can be sucked past the rings, and, the com- 
pression always being correct, perfect combustion of the 
product is said to be always obtained. That this was so 
was, we are told, apparent from the very clear and odour- 
less exhaust. It will be seen from the drawings that most 
of the parts can be examined through the inspection covers. 
The whole of the shaft can also be removed without unseating 
the engine by simply removing the front half of the case. 








THE TESTING OF RUBBER AND OTHER 
MATERIALS. 


THE fourth number of the Mitteilungen aus dem Konig- 
lichen Materialpriifungsamt zu Gross-Lichterfelde West 
(Berlin) for 1909 contains a lengthy communication with 
regard to rubber by Messrs. K. Memmler and A. Schob. 
The Priifungsamt has turned its attention to the testing of 
rubber, both chemically and mechanically. A difficulty 
which has hitherto been experienced in the gripping of the 
plain samples has been obviated by making these in the 
forms of rings. This entailed a reconstruction of the 
testing machines, which Messrs. L. Schopper, of Leipsic, 
accordingly undertook, 

The main object of the treatise under consideration is to 
demonstrate that the method really yields trustworthy results. 
[t was necessary, first, to determine whether objections 
existed to the use of such rings, and to this end a series of 
tests were undertaken. Sheets of rubber about jin. in 
thickness, differing from one another as much as possible in 
their various properties, were obtained and cut up, extreme 
care being taken to cut from them correctly shaped samples, 
with clean edges. A Schopper machine, such as is used for 
the testiag of paper and textile materials, was adapted for the 
experiments, a roller arrangement being fitted in place of the 
gripping jaws. 

For time tests bar-shaped samples were hung up in 
gripping jaws, with trays of weights attached to their lower 
ends. Similar samples were also tested by the old method 
in the’Schopper machine, and the results were then com- 
pared, 

The time tests with rings were carried out in a special 
Schopper machine made to the designs of Professor Martens. 

The results are given in a series of tables covering twenty- 
four pages of the report, and a diagram shows the effect of 
the successive addition of weights in a number of cases in 
which the final stresses only are tabulated. A peculiarity of 
the curves given in the diagrams is that the elongation of the 
material is greatest in the earlier stages of the application of 
stress, instead of in the later stages, as in the case of steel. 

The elongation values for the ring samples are distinctly 
greater than those for the bar samples, and must be considered 
the more satisfactory. 

As regards the ultimate strength, it appeared that the plain 
bar form of sample without a head of increased breadth was 
quite unsuited for testing purposes, its tendency to draw from 
the jaws and to break there being too great. Of the samples 
with broad heads, it appeared that those in which the heads 
were five times as broad as the bars themselves still often 
broke in the jaws. In general, it would appear that, for kinds 
of rubber capable of considerable alterations of form, the bar 
sample, even with a large head, was not very suitable for che 
purpose. 

The length of the sample does not appear to affect the 
elongation, as in the case of steel. 

Attention has been given to the influence exercised by the 
proportion borne by the ‘‘measured length ’’ and the actual 
length of the prismatic part of the sample. As in the case of 
steel, this influence was found to be considerable. It is 
important that the length of the measurement taken should 
not exceed that of the prismatic part. 

On a general review of the ultimate strengths and elonga- 
tions, it appears that those obtained by means of the ring 
samples give the better results, and are more generally 
trustworthy. 

In answer to the objection made to the ring test, that it 
cannot show the strength of the rubber in two directions of 





the sheet at right angles to one another, it is urged that, 
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while this is a costly and doubtful proceeding in the case of 
the bar-sample tests, the least resistance in all direotions 
which is yielded by a few tests made with rings is of more 
value to the manufacturer, and can be much more easily and 
certainly obtained. The influence of a previous straining of 
the samples on the test results is shown by the bar samples 
as well as by the rings, but in a more marked degree by the 
latter. 

The advantages of the ring sample tests are summed up as 
follows :— 

(1) The rings are easy to make. 

(2) The holding of the ring samples in the machine is 
easier than in the case of other samples. 

(3) The ring sample tests require little attention. 

(4) Suitable ring tests can be more readily agreed upon 
than is the case with any of the various shapes that can be 
given to the bar. 

(5) The ring test exhausts the extensibility of the material 
better than the bar test. 

(6) The ring test can be applied to materials of all kinds, 
while with the bar test this is not the case. 

(7) The ring and bar tests show results bearing the same 
relation to each other for the different qualities of rubber 
tested, except for those in which the bar tests have broken in 
the heads. 

(8) Differences of strength in the length and breadth direc- 
tions of sheets of rubber are of less importance than the least 
resistance in any direction, which the ring test gives. 

(9) The ring test shows the effect of previous straining 
more clearly than the bar test. 

The report further contains a summary of a paper on 
“*Campeachy or Log Wood and its Secondary Effects,’’ read 
by Dr, P. Heermann before the International Congress for 
Applied Chemistry in 1909 in London, from which it appears 
that, in addition to colouring effects, the application of log 
wood exercises a very marked effect on the weight of stuffs 
treated with it, and especially on that of silk, to the strength 
and durability of which it also adds. 

Another report by the same author deals with the subject 
of raw silk, in the treatment of which reform is advocated. 
Raw silk, consisting of fibroin and tussore, being usually sold 
by weight, the percentage in it of the valuable fibroin may 
vary considerably. Dr. Heermann would like to see the 
tussore eliminated, or the silk valued in accordance with 


The Endineer- 


A NEW EXPERIMENTAL ENGINE. 


WE have from time to time drawn attention to and 
illustrated various types of experimental engines which have 
been erected in one or other of our technical colleges for the 


— 


The new engine, an illustration of which we give in fj l 
has been constructed by Easton and Bessemer, Limited a 
Taunton. It is of the compound horizontal surface condens. 
ing type, the cylinders being arranged in tandem fashion and 
connected by a central trunk casting. This arrangement of 











Fig. 1—GENERAL VIEW OF THE ENGINE 


use of students. The students derive considerable benefit 
from the actual manipulation of the different forms of engine 
which in their subsequent career it will be their duty to 


| supervise. This has been th policy which has been pursued 


erection is very neat, and, whilst reducing the weight of theen 
gine considerably, does not affect its general stability. The 
arrangement can be clearly seen from the engraving 

Figs. land 2. The main frame is a heavy cast iron Corliss 






































Fig. 2—GENERAL ARRANGEMENT OF THE EXPERIMENTAL DROP VALVE ENGINE 


the proportion of fibroin contained by it. Statistics are 
given which show the great variation in the percentage of 
tussore in different kinds and different consignments of silk. 








TE official report of building operations for August 
frova 45 cities in the United States, as indicated by the filing of 
plans for new structures, shows an aggregate gain of 38 per cent. 
in value as compared with August, 1908. In New York City 
between January Ist and September 4th, 2479 buildings were pro- 
jected, estimated to cost £25,989,000, as against 1542 in 1908, to 
cost £13,130,000. As is well known, the activity in filing plans in 
New York City in the past year has been due in part to anticipa- 
tion of changes in the building code. Building operations through- 
out the country are considered more than fair, and the prospects 
for the future are dncouraging. 





at the South-Western Polytechnic, and which has led 
the governors to place in their laboratories, as far as funds 
have permitted, more than one type of apparatus, whether 
for dealing with the theory of applied mechanics, the testing of 
the strength of materials, hydraulics, or heat engines. 
Frequently in the case of the larger pieces of apparatus, these 
ate ordinary standard commercial machines for which the 
necessary measuring appliances have been made by the 
students themselves under the direction of the workshop 
instructor. This policy has simultaneously limited the 
initial cost and imparted information which the students 
may later adapt to commercial exigencies. 

The latest addition to the engineering laboratory is an 
engine of the drop valve type, and at first it might appear 
strange that this type should have been selected. There 


are, however, already several of the more common types | 
| The lead is altered by means of other: nuts which permit of 


of engines at this Polytechnic. 


girder, to which the bored girders for the piston-rod crosshoads 
are bolted. The cylinders are Yin. and 15in. diameter, and 
have a 24in. stroke, and the normal speed of the engine is 
120revolutions per minute. The cylinders are steam jacketed, 
and are fitted with liners of aspecially hard mixture, ard radia- 
tion is diminished by the provision of polished shield covers. 
They are fitted with automatic relief valves, and indi- 
cator cocks with copper connecting pipes, Fig. 4. The details 
of the valves are clearly shown in the engraving—Fig. 3. 
They are double beat, and are actuated by an automatic 
trip gear by means of which the cut-off can be varied from 
zero to five-eighths of the stroke. The trip levers are 
actuated by excentrics keyed to a lay shaft—as also shown in 
Fig. 3—which is driven by gearing from the main shaft. 
The amount of valve opening is altered by means of a nut 
which shortens or lengthens the action of the valve spincle. 
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the length of the excentric rods being altered. The cut-off | 


igalso adjustable. The valves are prevented from hammer- 
ing on their seats by means of the provision of a small air 
valve placed on the dashpot. : ; 
Whilst the normal speed of the engine is 120 revolutions 
+ minute, it can be varied by eight steps from 50 to 
125 revolutions per minute by a special change-speed gear 
connecting the governors to the lay shaft, There are two 
governors—one which normally controls the trip gear of the 
high-pressure cylinder, and a second which controls the 
throttle valve. The latter is a Whitehead isochronous 
governor, and keeps the speed of the engine within a very 
narrow range. Both governors are driven off the same 
countershaft, and are always run simultaneously, though 
only one controls the speed of the engine at one time. 





Tur Exconenr 


to record automatically the consumption of steam and cool- 
ing water, and the number of revolutions of the engine. 








THE PRODUCTION OF ETHYL ALCOHOL FROM 
WOOD REFUSE. 


IN the manufacture of commercial timber there is a great 
amount of waste or débris in the form of sawdust, slabs, «&c., 
and many attempts have been made to utilise this material 
for the extraction of by-products. Wood alcohol is the prin- 
cipal product to be recovered, but while this has been 
recovered successfully in laboratory work, most of the pro- 





Swain Ss 


Fig. 3—END VIEW AND CROSS SECTION 


When the expansion governor controls the engine the speed- | 
adjusting spring of the throttling governor is given its 
maximum tension, and the speed at which it comes into | 
action is 3 or 4 per cent. above that of the expansion 
governor. It is therefore dormant, but immediately comes 
into action if the expansion governor fails. In this way it is 
a safety appliance, 

When it is desired to control the engine by the throttling | 
governor, the adjusting spring is slacked out until the normal 
speed of that governor, which is about 2 per cent. below the | 
normal speed of the expansion governor, is reached. The | 
latter then drops out of action, and the speed is controlled | 
by tha Whitehead governor. Should the throttling governor | 
fail, the speed of the engine will increase up to the normal | 
speed of the expansion governor, which-will then take charge ! 


| 





cesses have not been economically applicable on a commercial 
basis. A new process has recently been introduced 
in the United States, by which is produced ethyl 
alcohol of the same quality as is produced from grain, that is 
to say, the best grade of alcohol that is used for drinking 
purposes. Under this process ethyl alcohol 190 deg. proof 


| is produced from wood waste at an extraordinarily low cost. . 


Methyl alcohol, or methylated spirits, is made by destruc- 
tive distillation, and being assumed to be non-drinkable, 
is free from the Government restrictions and regula- 
tions. Fuel alcohol may be made under the new process, 
and a certain amount of wood alcohol or other poison 
being added in order to avoid liability for the Government 
liquor tax. 

The wholesale price of grain alcohol in the United States 





Fig. 4—ARRANGEMENT OF CYLINDERS AND LUBRICATING GEAR 


of the engine. There is thus a safety check whichever 
governor is being used. 

The bearings are of quite the ordinary type and design. 
They are of gun-metal, and generally sight-feed lubricators 
have been fitted. In the case of the main bearings, how- 
ever, Tilston’s system of forced lubrication has been put in 
at the Polytechnic, the working pressure being 90 lb. per 
square inch, 

The shell and end covers of the surface condenser are of 
cast iron, the tubes being of Muntz metal fitted into gun- 
metal tube plates with screwed and packed glands. The 
8 pump is driven from the tail-rod of the high-pressure 

iston, 

To facilitate testing, aad to keep a check upon the results 





obtained by the students, an arrangement is being made 


is 103. 1ld. per gallon at 188 proof. This includes the 
internal revenue tax of 8s. 7d. per gallon, so that the net 
wholesale price is about 2s. 4d. per gallon. The production 
requires corn valued at 1s. 1d., and the cost of manufacture 
is about 3d., or 1s. 4d. in all. By the new process a gallon 
of 188-proof alcohol can be made from 6 cubic feet of saw- 
dust, the cost of which is practically nothing, but assumed at 
5d. perton. The cost of manufacture is about, itissaid, 2d. per 
gallon, so that the total cost of the production will not exceed 
5d. per gallon. The difference in cost, therefore, between 
ethyl alcohol produced from grain and from sawdust is 11d. 
per gallon, 

The wood waste—sawdust and slabs—is charged into a 
digester, which is a horizontal cylinder revolving on its axis. 
This is lined with special fire-brick Ibid in litharge and 








glycerin. The digester being charged and the door closed, a 
mixture of sulphuric acid gas and steam at 1201b. pressure 
is blown in through a pipe—which passes through the centre 
of the cylinder and is perforated—so as thoroughly to treat the 
wood. Under the action of the acid and the heat the 
starchy tissue is converted into sugar, while at the same 
time the heat volatilises the turpentine, resin, and oils. The 
average time for cooking a charge of 600 cubic feet is 
75 minutes, but varies with the character of the wood. 

The delivery pipe being closed, the contained steam and 
gas are exhausted through water, which absorbs the sul- 
phurous acid and liquefies or condenses the turpentine. 

The heated mass is then removed from the digester and 

carried by conveyors to the diffusion battery, which consists of 
a series of tanks or vats connected by pipes, and each contain- 
ing ascreen. Hot water is run through the series of tanks, 
and flows from the last one as a strong solution of sugar. 
The vats are filled in turn—one at a time—and the clean 
water is delivered first into the vat which has been washed 
for the longest time, and whose contents are consequently 
weak in sugar. The solution finally flows through the freshly 
charged vat, and goes to a neutralising tank. Here it is 
partially neutralised by treatment with slaked lime, as it 
cannot be fermented while in an acid condition. When the 
acidity has been sufficiently neutralised, the liquor is pumped 
to a settling tank, before going finally to the distillery, where 
it is delivered to a battery of fermenting vats. The fermenta- 
tion is caused by a special kind of brewers’ yeast cultivated 
for the purpose. Under the Government regulations the 
fermentation process must be completed in 72 hours, but in 
practice it is completed in from 18 to 24 hours. The 
remainder of the process is similar to that of an ordinary 
distillery, and, as required by law, every stage of the process 
is carried on under the supervision of Government 
Inspectors. 
&The Standard Alcohol Company bas its plant at Chicago 
Heights, and has marketed a considerable quantity of its pro- 
duct as the best grade of ethyl alcohol, this being handled by 
wholesale dealers in chemicals. An important part of the 
company’s business will be in licensing the construction of 
plants operating under this patented system, as it is expected 
that the system will be taken up actively by timber and saw 
mill firms for the purpose of recovering a valuable by product 
from the sawdust, slabs, &c,, which are at present simply 
waste material. The first licensed plant, however, was that 
of the Du Pont de Nemours Powder Company, which uses the 
alcohol in the manufacture of its explosives. 








THE SHEDS in which the Zeppelin airships are put together 
comprise attached machine shops, besides the erecting sheds 
proper. The special requirements are that (1) the tempera- 
ture shall remain approximately constant ; (2) any escaping gases 
shall be quickly carried off. Further, lighting, accessibility, good 
clearance, are also necessary. There is docking accommodation 
for two airships. The length of the shed is 200 m. 


THE Boarp OF TRADE have received copies of Acts passed 
by the Legislature of Western Australia authorising the construc- 
tion of a railway 26 miles long, from a point on the Geraldton- 
Northampton railway about eight miles from Geraldton to the 
Upper Chapman Valley, and of a railway from Nannine to 
Meckatharra, about 24 miles long. An Act has also been passed 
authorising the borrowing of £1,445,000 for public works, &c., in- 
cluding :—Railways, £451,400; harbour works, £95,600; water 
supply and sewage works, £113,200. 

A Quick Piece 0% Work.—Our attention has recently been 
directed to a smart piece of work which has been carried out by 
the firm of David Rolls and Sons, of Liverpool. It was recently 
decided to fit a new high-pressure cylinder of improved design to 
the engines of the steamer Star, of New Zealand, and, as this 
vessel is engaged in the meat trade, it was important that the 
change should be effected,in the shortest possible time, during, if 
possible, the discharge of her Liverpool consignment. Although 
this was considered as verging on the impossible, the firm set to 
work as soon as the vessel arrived, and the necessary 
change, which entailed machining and fitting all auxiliary parts, 
was completed in the remarkably short period of 54 working days. 
The Star, of New Zealand, is a vessel of 4400 tons, her engines 
indicating 2500 horse-power. 

PowEeR STATION AT CHRISTIANIA.—We have received from 
Escher, Wyss and Co., of Zarich, particulars of the turbines they are 
supplying in connection with the large contract received by Brown, 
Boveri and Co., and referred toin our issue of September 24th. 
The turbines are of the impulse wheel type, each being capable 
of developing 14,500 horse-power at 250 revolutions per minute. 
The quantity of water which each individual turbine is calculated 
for is 160 cubic feet per second, and 930ft. head—corresponding 
to a pressure of 405 lb. per square inch—with four separate nozzles ; 
these act on the buckets of two impulse wheels mounted on one 
single shaft. The diameter of the impulse wheels is about Pft. 
The water is conducted to the power-house through ten separate 
pipe lines, each about 2400ft. long; the diameter of the pipes 
varies from 5ft. to 4ft., a separate pipe line being provided for 
each turbine. There will be ten turbines, each developing 14,500 
horse-power, so that the whole complete plant aggregates 145,000 
horse-power, this being the greatest output of any hydro-electric 
power station in the world. The plant will be put in operation in 
about a year. 

SHEFFIELD SOCIETY OF ENGINEERS AND METALLURGISTS.—The 
opening meeting of session 1909-10 of the Sheffield Society of 
Engineers and Metallurgists was held on Monday night at the 
University Department of Applied Science. Mr. J. Rossiter 
Hoyle, the president, was in the chair. Mr. H. O. Wraith, 
M.I.E.E., read a paper on the 1909 Home-office regulations for 
the generation, distribution, and use of electrical energy in 
factories—which use has been certified, in pursuance of Sec. 79 of 
the Factory and Workshop Act, 1901, to be ‘“‘dangerous.” Mr. 
Wraith gave tables as to the number of electrical accidents in 
factories, engineering works, and generating stations during 1908. 
The number of accidents from the use of electricity apparatus was, he 
said, small as compared with those from the engine and boiler plant. 
This spoke very well indeed for the safety of electrical power 
transmission, as well as for the soundness of the apparatus used. 
It seemed, if one might judge from these statistics, that the use 
of electricity in factories was not so dangerous as the use of many 
kinds of machinery, though if badly designed and carelessly 
looked after there was no doubt that an electrical installation was 
a source of great danger, and, in view of this, an attempt had 
been made in the new regulations not to hamper the users of 
electrical energy, at the same time giving the Home-office a 
handle for insisting that his electrical installation should be a 
safe and properly conducted one. The lecturer then went on to 
examine the regulations in detail. In summing up, he said that 
at this early stage, before their effect had had time to show 
itself, and before the weak or contentious points had actually 
arisen in practice, it was very hard to know exactly how to deal 
with a number of them, or what their exact meaning might be. 
He did not think they would find any properly designed and 
conducted installation in the country which did not conform, if 
not in the letter, wholly in purpose, to the regulations, 
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are taking in the recovery, it is encouraging to find that, 
although the single month’s total is rather down on the year, 
yet that the total quantity of ‘* iron and steel and manufac- 
tures thereof’’ exported during the nine months has risen 
from 791,649 tons last year to 877,651 tons,this year, the corre- 


THE STEAM YACHT WINCHESTER. 


THE fast steam yacht Winchester, constructed for an 


a parabola, which may be of interest to those who have many such 
curves to draw, and which, as far as I know, is origina) 
Referring to Fig. 2, A B C is a piece of silk fixed at A, the focus of 
the parabola, and at C, the cross head of a'T-square and on the 
ruling edge. By moving the T-square along the edge of the 
drawing board and keeping the silk taut along the edge of the '. 


American owner by Yarrow and Co., Limited, of Glasgow, 
recently passed through her trials in the Firth of Clyde. Her 
estimated speed was 26 knots, and the mean speed obtained 
on a two hours’ trial was 26.7 knots. 

The dimensions of the vessel are :—Length, 165ft. ; beam, 
15ft. 6in. She is built on torpedo boat lines. 

The propelling machinery consists of three turbines of 
Parsons type—constructed by Messrs. Yarrow—with three 


square by means of a pencil at the angle of the silk, the resulting 


} 


sponding value having risen from £5,550,393 to £5,860,808. 
Railway material, galvanised sheets, and tin-plates are three 
important departments, in each of which the shipments of 
last year, both for the single month of September and for the 
nine months’ period, have been far surpassed. This is a state 
of affairs well worth noting, favourable as it is to some of 
the®leading industries of the North of England, the Midlands, 








shafts, one propeller on each shaft. The port shaft is | and South Wales. 
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THE STEAM YACHT WINCHESTER 


Cleveland pig iron producers will be interested to learn that 
the shipments of British pig iron to the United States 
rose for September from 7305 tons to 9987 tons. Two 
years ago they were 13,538 tons. The increase for the nine 
months was from 39,118 tons last year to 82,989 tons this 
year, so that we are evidently doing better; but there is 
plenty of room for further advance before the 410,371 tons of 
the first nine months of 1907 is regained. That, it will be 
seen, was four or five times as good as this year. The 
relative positions of the three years comes out more plainly 
when the nine months’ values of these shipments are stated. 
These were—1907, £2,023,396; 1908, £284,306; 1909, 
£515,079. No wonder the North of England pig iron 
producers and merchants are wishing for a return of the 1907 
United States market. 

The engineering trades can hardly be said to be sharing in 
the trade improvement as yet to the extent that could 
be desired. The value of the September shipments of 
machinery and engines to all countries was £2,324,643, or 
still behind a year ago by £88,536—which, however, is not 
relatively a large amount. For the nine months it amounted 
to the considerable aggregate of £21,089,186, but this again 
was below a year ago, the difference being £2,115,600. There 
can be no doubt that the Continent is keeping us back. No one 
can study the returns without seeing this. But, with better 
reports now coming in almost daily from the continental 
centres, it may reasonably be hoped that the European 
demand will before long improve again. India also has been 
buying very poorly lately. In several departments there are 
stocks to be cleared off there. Then neither railroad 
extension nor irrigation works appear to be proceeding apace 
there lately, whilst the political unrest in that country may 
probably be included as another unfavourable influence. 


actuated by a high-pressure turbine, the centre shaft by a 
low-pressure turbine in which is incorporated an astern 
turbine, and the starboard shaft by a middle-pressure 
turbine. Steam to the turbines is supplied by two Yarrow 
water-tube boilers, constructed for burning oil fuel exclusively. 
The accommodation for the owner, which is below deck 
abaft the machinery space, and is very commodious and 
handsomely decorated, consists of a double state-room, two 
single state-rooms, drawing-room, bath-room, and toilet 
rooms. There is a teak deck-house forward, 25ft. long, con- 
taining dining-room, captain’s cabin, and pantry. The 
quarters for the officers and crew, and the galley, are below 
the main deck forward. The vessel has a complete electric 
light installation, and is heated by steam. A view of the 
vessel under way is given in the accompanying engraving. 








ENGINES FOR TRAINING TRAWLER 
ENGINEERS. 

THE Grimsby Education Authority have taken a wise step 
in purchasing a small set of marine engines for educational 
purposes. These engines are to be used for the examination 
and training of trawler engineers who are, as a rule, 





Australia, and also at South America, it is positively refresh- 
ing to see how well they are buying under heading after 
heading of the returns. The demand from these markets for 
nearly all kinds of British engineering productions has been, 
so far this year, greatly better than the first nine months of 
@ year ago. Taken altogether, the British export trade is 
mending. 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of ovr 
correspondents, ) 








DRAWING AN ELLIPSE AND A PARABOLA, 








ellipse, 
MARINE ENGINE FOR TRAINING TRAWLER ENGINEERS certainly a very old one, and which also gives a true ellipse. 


untrained men in the Board of Trade sense. The engines, of 
which we give a small illustration above, are representative 
of an ordinary outfit, but the crank shaft, to meet the 
specification, is built up. The cylinders are 4fin., 74in. and 
12in. by Tin. stroke, and the working pressure is 2001b. The 
air, circulating feed and bilge pumps are driven off the 
low-pressure cylinder. These neat little engines have been 
constructed by Mr. F. T. Harker, of Stockton-on-Tees. 
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TRADE RETURNS. 


FROM the Board of Trade returns for September and the 
first nine months of the year it would appear that the 
trade of the country is improving. The September exports 
have reached the value of £32,801,024, which is better than 
in the corresponding month of last year by £1,179,818; 
whilet the exports for the nine months have amounted to 
£277,337,314, which is only behind the corresponding period 
of a year ago by £8,325,688, or under 3 per cent. It is 
evident that the lee-way caused by two years’ dull trade 
is gradually being madeup. Theimports have also increased, 
and this extends to both periods. The month’s importation 
was £49,473,546, or better than last year by £1,458,891; and 
the nine months’ total was £449,777,616, or an advance upon 
last year of £13,999,185. The business of the country 
continues therefore to recover, and if the convalescence is 
slow it may turn out to be all the more sure. With regard | 
to the part which the iron and steel and engineering trades 


a piece of silk, or some material which is not liable to stretch very 
much, with the ends joined to form a continuous loop. A pin is 
fixed firmly at each of the foci, and by opening out the loop to its 
full extent, an ellipse can be drawn as easily as a circle with a 
pair of compasses, That this gives a true ellipse is obvious when 
it is remembered that an ellipse is the locus of every point ina 
plane such that the sum of its distances from two given points in 
that plane is equal to a given length, the two points being the 
foci. 


The distance AB = »/M2— m2, where M is the major axis and 


m the minor axis. 
The length of the silk ABC = M + ,/y2 — 72 
While on this subject I should like to give a method of drawing 
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| when they must be aware of the progress which is being made 
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curve isa parabola. Since a parabola is the locus of every point 
in a plane which is equidistant from a given point, the focus, and 
a given straight line, the directrix. it follows that A B is equal to 
BF, where A is the locus and D E the directrix, as shown in the 
figure. Therefore, ABC is equal to CF. But as the line which 
the T-square follows is parallel to DE, it follows that AB C isa 
constant length, so that the curve described by the above methud 
is a parabola. 

Suppose the centre line of a parabolic arch is required with a 
span of 2/ and arise of r. ‘Taking the origin at O, the equation to 
the curve is y=4+ax*% But we know that when y = } +>, 
ral, 


Substituting we get a = ; We also know that when 


y=2b,x=26. Substituting in eyuation for x, y and a we have 


This gives us all we require to draw the parabola, the 


“eae le 
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length d being merely determined * convenience. 
TaLsot C, Broom, Assoc, M. Inst. C.F. 
Liverpool, October 12th. 


BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Sir,—Shortly after I started this discussion, Mr. Riekie said 
that in order for a compound to compete favourably with a simple 
locomotive, not only should the high-pressure cylinders be as large 
as those of the simple engine, but the low-pressure cylinders 
should be at least two and a-half times their capacity. Now, with 
19in. high-pressure cylinders, this means that the low-pressure 
cylinders must be no less than 30in. diameter. Your readers will 
remember that I pointed out that such immense cylinders were 
impossible on a British locomotive, The result was that Mr. 
Riekie proposed to subdivide the two 30in. cylinders into four of 
21}in. diameter each. This method of construction entailed the 
use of six large cylinders, an arrangement that, needless to say, 
did not find favour. 

Mr. Riekie now proposes to use two 19in. and two 24in. cylinders. 
This ove a cylinder ratio of 1 to 1.6—a much lower ratio than 
Mr. Riekie’s original suggestion. 

Messrs. King, Brewer, Dearberg and myself have pointed out 
that the failure of compounding in this country has been due 
chiefly to the low ratio adopted for the cylinders. The most 
modern compounds have a ratio of 1 to 3. If, therefore, 24in. be 
taken as the size of the low-pressure cylinders, it follows that the 
high-pressure cylinders must not be more than l4in. diameter ; 
24in, is certainly the largest cylinder diameter that could be got 
on a British locomotive. From this it will be seen that Mr. Riekie’s 


when we look at the Colonies, especially South Africa and | compound is not possible on an English railway. 


I have recently made inquiries in official quarters with a view to 
finding out what is likely to be done with regard to British loco- 
motive practice. Mr. R. M. Deeley having resigned his position as 
chief of the locomotive department at Derby, it is more than 
probable that the building of compounds will cease on the Midland 
Railway. 

The four-cylinder simple engine is increasing in popu!arity, and 
nnother very fine example may be expected to appear shortly on 
one of our leading railways. Never since compounds were first 
introduced have our locomotive engineers been so unanimous in 
their preference for the simple engine. 

I am afraid Mr, Riekie’s compound is likely to remain a paper 
engine. 

Birmingham, October 9th. Cuas, W. DAUNCEY. 


Sin,—l have read with much interest Mr. 3); Ts Burton- 


Sir,—In your issue of the 8th instant, I notice that ‘‘ D. B.’ | Alexander’s article on some recent locomotive pérformances on 
sends you what he believes is the only method of drawing a true | the Northern Railway of France in the current»issue ‘of THE 
May I be allowed to describe another method, which is | ENGINEER. 


I do not understand why practical men who design ‘locomotives 


Referring to Fig. 1, A and Bare the foci of the ellipse, and A BC | in this country fail to acknowledge the compound locomotive as 


the only type which will embody needful economies. Why should 
they continue further to experiment with high-pressure systems 


with the continental compound engines as described by Mr. 


| Alexander? 


If we make a comparison as regards loads and roads between 


| our British railways and the Northern of France Railway, we must 


| 


admit the superiority of the French compound locomotives of the 
4-6-0 type to our high-pressure engines. 

Where, for instance, could we find such results as the run, 
mentioned by Mr. Alexander, to Calais ’ 

It remains for our designers to give this matter most serious 
consideration, as, accepting Mr. Alexander’s figures, it must be 


| admitted that economy is proved in that important item coal, and 
| in the original cost without loss of efficiency. 


A. G. ROBINSON. 
Manchester, October 9th. 


HEATING BY FRICTION. 


Sir,—I am a retired engine-driver of one of the leading English 
railways, and was much interested in your leader, ‘‘ Heating by 
Friction.” I was’ often struck by the same experience with hot 
bearings, as they occurred from time to time without giving the 
least warning, although working cool and bright and getting 
plenty of lubrication. I have ridden at great risk scores of miles 
on the engine framework trying to keep the hot bearings under, 
as failure or bent rods were always visited by fines or suspension. 
Short of oil and neglect was the charge against you. 1f locomotive 
foremen would only read and digest the article named, and not be 
too ready to inflict punishment, a great load would be taken off 
the minds of the men, who have responsibility ae in other 
ways. I wouldalsocommend the article to the notice of locomotiv 
engineers in| general. JOHN LOMAX. 

Manchester, October 11th. 
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ELECTRICALLY DRIVEN TURBINE PUMP 


WILLANS AND ROBINSON, 


A NEW TURBINE PUMP. 





THE great simplicity, low prime and maintenance costs, 
coupled with the other well-known advantages attending the 
use of turbine pumps, have caused them to gain considerable 
prominence in many varieties of service, and, in consequence, 
quite a large number of the leading engineering firms have 
been led to take up their manufacture. The improvements 
in the design of details and the excellent effic'encies now 
obtainable have converted what was once regarded as a some- 
what unsatisfactory article into one which may be said to 
have reached a high stage of perfection—a fact which is 
amply evident from the large number of turbine pumps 





LIMITED, RUGBY, ENGINEERS 


city into the guide channels. These are shaped as diffusers, 
and thus transform the kinetic energy into potential energy, 
or static pressure, this, it is claimed, taking place with a 
minimum loss due to friction and eddies. The water then 
parses round smooth curves into the diaphragm chamber 
behind the guide wheel, through which it flows at a low velo- 
city towards the centre of the next propeller, and so on. 
The same amount of static pressure is generated by each 
stage, and the number of stages is, therefore, directly propor- 
tional to the total lift required. The impellers and guide 
wheels are made of a special bronze, the composition of which, 
we are informed, has been determined by protracted tests. 
An illustration of one of these pumps coupled to an electric 





























THE VICTORIA 


which have been put into service. To the list of firms manu- 
facturing these pumps Willans and Robinson, Limited, may 
now be added, the ‘‘ Victoria ’’ turbo-pump being the latest 
production at Rugby. High efficiency, great simplicity, 
small floor space and cheapness are among the firm’s 
principal claims, and there are certain advantageous features 
about the construction to which the makers particularly 
direct attention. 

It will be seen from the section above, that from 
the entrance to the discharge the passage of the water 
through the pump is as direct and as short as possible. 
The water flows from the suction bend into the first 
impeller, from which it is discharged at its maximum velo- 











TURBINE PUMP 


motor is shown above, For pumps dealing with acid 
water a special acid-resisting bronze is used. 

The makers point out that a particularly noteworthy 
feature of this pump is that it has no pressure stuffing-box, 
and that water at only a low pressure exists in the end 
chamber behind the last diaphragm. They maintain that 
one of the most fruitful sources of trouble in high-lift pumps 
is the pressure gland at the delivery end. It is urged that to 
avoid undue leakage these glands have to be screwed up 
tightly, and the pressure of the packing material on the shaft 
causes considerable wear and also loss of efficiency amounting 
to as much as 7 per cent. The stuffing-box at the suction 
end is water-sealed, and as it has only to hold sight against 





one-tenth of an atmosphere, there is no necessity to press the 
packing hard against the shaft. 

Another feature tc which attention may be directed is that 
there is no end thrust bearing in the ‘‘ Victoria’’ pump. 
The end thrust is balanced by a simple patented arrangement 
which, it is claimed, cannot wear or get out of order, and 
automatically adjusts itself for changes of head and output 
while the pump is running and for any wear that may take 
place on the impellers. The firm directs attention to the 
fact that although the end thrust may be balanced when a 
pump is new, as soon as wear takes place this balance is 
destroyed. This, it is stated, is not the case in the ‘‘ Victoria ”’ 
pumps, the end thrust being balanced under all conditions. 
That this claim can stand the test in practice appears evident 
from the fact that no thrust bearings are fitted to these pumps. 
The main bearings are separated by a gap of an inch or two 
from the packing, the object being to render it impossible for 
any grit, mud, or water to enter. The bearings are cast in 
one piece with the covers, and these latter fit cylindrically 
into the centre casing. It is obvious that this construction 
renders it impossible for any part to get out of alignment if 
the pump is dismantled. Pumps of the type illustrated are 
fitted with ring lubrication, but in the case of sinking pumps 
the oil is supplied to the bearings under pressure. In some 
pumps there is a separate section for each stage, but in this 
design the impellers are in one casing, the central casing 
being of cylindrical bore, and the guide wheels and diaphrams 
fit cylindrically into the casing. The dismantling and re- 
assembling of the sundry parts is, therefore, an easy matter, 
as they have only to be pushed in one after the other from 
the open end. Itis, therefore, impossible for even an un- 
skilled erector to get the various parts out of true alignment. 
The inner surfaces of the impeller and guide-wheel channels 
‘are carefully finished, either by machine or by hand, 
so that the water during its whole passage through the 
pump from the first impeller to the delivery casing never 
comes into contact with rough surfaces. That the finish of 
these parts is important is well known, and experience has 
shown that the wheels treated in this manner have a much 
longer life when dealing with gritty or muddy water than 
those having unfinished channels. The central casing of 
these pumps is in all cases lined with special bronze so that 
no acid or gritty water comes into contact with the casing 
itself at any point. The high-lift pumps are beiog built for 
heads of some 2000ft , whilst the low-lift pumps are con- 
structed for pumping against 50ft. to 60ft. or less. When cir- 
cumstances demand it these pumps are designed with vertical 
shafts. Here, again, the automatic balancing device takes 
the weight of the pump spindle, shaft, and motor armature, 
and thus provides, against any end thrust, and, as stated 
above, the bearings have forced lubrication, as such pumps 
are mostly used for sinking purposes, although in some 
instances it is found advisable to adopt the vertical 
arrangement for stationary pumps. Turbine pumps of 
this type are also designed for working under abnormal 
conditions. It is well known that in the case of a turbine 
pump of ordinary design running at constant speed, if the 
head changes the discharge of water is also changed; that is 
to say, that when the head is reduced the discharge increases, 
and the power called for from the motor increases dispro- 
portionally. This feature is recognised, and various methods 
of dealing with it have been brought out. For overcoming 
it the Victoria pump can be fitted with movable guide vanes, 
whereby the efficiency is, it is claimed, maintained almost con- 
stant down to quarter of full load, and itis possible to reduce 
both the lift and thewater discharged without influencing the 
satisfactory working of the pump. The “‘ Victoria ’’ turbine 
pumps are being manufactured to the designs of Mr. Jens 
Orten Béving, of 72-74, Victoria-street, 8.W. Lastly, we 
should not omit to mention that every part is interchange- 
able, the pumps being made to limit gauges throughout. 








KIRKCALDY HARBOUR EXTENSIONS. 


ALTHOUGH the question of providing better shipping 
facilities at Kirkcaldy has received attention and been discussed 
at frequent intervals for many years, it was only about seven 
years ago—the matter once more pressing for solution—that 
a scheme emanating from the town council, for a deep water 
harbour, was heartily taken up by the ratepayers. In due 
course a design for the undertaking was submitted by the 
engineer, Sir A. M. Rendell, by which the old harbour would 
be extensively enlarged and deepened. This was approved 
of and a provisional order obtained for powers to proceed with 
the work. Messrs. Charles Brand and Son, Glasgow, secured 
the contract for the undertaking, which involved, in the first 
place, the extension of the east pier by 500ft., but during the 
progress of the work, which was begun in 1903, another 100ft. 
was added, thus carrying the extension out 600ft. in all, in 
south-easterly direction, beyond the point of the former pier. 
Considerable difficulty was experienced in connecting the old 
pier with the new work, but this was successfully overcome. 
The pier extension is constructed of large concrete blocks, 
and these, in order that each should take the required amount 
of duty, were laid in diagonal courses on to the rock, which was 
levelled off in places by concrete bag-work, and the whole then 
grouped together with mortar. This part of the work had to 
be carried on by divers,and the grouping of these blocks under 
such conditions was a task of no small difficulty. The road- 
way of the pier is about 28ft. wide, giving room for two rails, 
which are protected by the parapet. The east pier finished, 
the second section of the work was entered upon in 1907 by the 
erection of the south pier, which was immediately followed by 
the extension of the existing dock. The new dock embraces the 
whole area of the old tidal basin and dock, the new area being 
4 acres, with 22ft. depth of water at ordinary spring tides, the 
depth over the sill being 20ft. The entrance is d50ft. wide 
(as against 32ft. in the old dock), and the dock has a total 
quayage of 1840 lineal feet. All this work led to almost 
continuous blasting operations, which were carried on both 
day and night. The walls, which were carried down to the 
rock, were built tidally, and, instead of having freestone to 
contend with, blaes was encountered in the early operations 
in far greater proportion than had been anticipated, and with 
the view of securing a solid foundation the walls were carried 
down to the freestone bed. The heavy excavations were 
turned to good account in the reclamation of the old 
foreshore, thus increasing the accommodation in the vicinity 
of the harbour. The whole of the new tidal basin, 54 acres in 
extent, was dredged out to an average depth of 4ft. Like the 








rest of the concrete and masonry, the work in connection with 
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the dock gates is of the most substantial description. The 
contractors for the gates were the Brandon Bridge Company, 
Limited, Motherwell, and the gates may be worked either by 
hand power or electricity. The weight of each leaf, about 
40 tons, is distributed partly by a roller on to the roller path 
fixed to the dock bottom, and also by means of a top collar 
firmly held back on to the concrete by large blocks. A fine 
swing bridge, swung uvon a steel pedestal, has been thrown 
across the entrance, thus providing ample means for railway 
and vehicular traffic round the dock. A special feature is 
the enormous increase in the quayage space, the dock 
quayage being increased threefold. Vessels 300ft. in length, 
with 46ft. beam, and 18ft. draught, may now be berthed in 
the new dock. The north wall of the basin is to be equipped 
with the most modern machinery, including electric 
travelling cranes for handling the regular trade, while the 
western side is to be reserved for lines for a coal siding should 
it be resolved to load coal at the harbour. The total cost of 
the improvement will amount to £140,000. The new 
harbour and dock were formally opened on Saturday, 
September 19th, in the presence of a gathering of hetween 
10.000 and 12,000 people, by Admiral Sir George Warrender, 
Bart. By his moving a lever the swing bridge was opened, 
and simultaneously the dock gates were opened through the 
working of the capstans by patrols of the Boy Scouts. The 
first vessel to enter the port was the London and Kirkcaldy 
steamer Kirkcaldy, which broke a ribbon stretched across the 
entrance, 








INLAND NAVIGATION IN THE UNITED 
STATES. * 

‘HE domestic water-borne traftic carried by vessels of the United 
States is far larger than the foreign trade so carried, and of much 
greater importance. Coastwise traffic is by law restricted to 
American vessels, but most of the foreign trade is carried in 
foreign vessels. The coastwise trade routes radiate mainly from 
a few central ports, such as Boston, New York, Philadelphia, and 
Baltimore, on the Atlantic Coast, and San Francisco, Portland, 
and Seattle, on the Pacific On the Lakes, notwithstanding the 
large number of routes, the great movement of traffic follows a 
few well-defined main lines. Most important is the route from 
Lake Superior ports through Lake Huron to Lake Erie ports. 
Another main route, formerly the most important, is that from 
Lake Michigan ports to Lake Erie ports. The Atlantic coast line 
of the United States is more than 2000 miles in length, and it is 
extended for 1820 miles more by the Gulf of Mexico. ‘lhe Pacific 
coast line is more than 1800 miles long. The coast line of con- 
tinental United States aggregates 5700 miles. This is increased 
to a developed length of 64,604 miles by including the numerous 
indentations, many of which provide important bay, sound, and 
inlet routes. Next in significance are the Great Lakes, the most 
important group of inland waterways in the world. Their shore 
line in United States territory is 2760 geographical miles. The 
meandered length of shore line is 4329 miles. They are connected 
by a series of natural and artificial channels. Canals also connect 
the Lakes with the Atlantic Ocean and the Mississippi and Ohio 
rivers, but these are not of dimensions to permit of through 
navigation by large vessels. A series of canals constructed by the 
Canadian Government along the St. Lawrence River gives 14ft. 
draught to Montreal, and these canals are used to some extent by 
American vessels. The number of navigable streams used to a 
considerable extent for commercial purposes in the United States 
is about 295, with an approximate mileage of 26,400. 

Most of these streams are navigable only for light-draught 
boats. Forty streams have a total of about 2600 miles of 10ft. 
navigation, and seventy streams give about 3200 additional miles 
of navigation of from 6ft.. to 10ft. during the greater part of the 
year, making a total of about 5800 miles of river navigation 6ft. 
and over. These totals, however, do not of course mean that 
there are any such continuous stretches of inland waterways of 
these respective depths. The longest connected river system is 
the Mississippi and its principal tributaries, with about 2500 miles 
of a depth of 6ft. and more. 

It is evident that rivers of a navigable depth of only 6ft. cannot 
be used by vessels suited to ocean or Great Lake navigation, and 
that vessels which give the most economical service on rivers 
having that depth cannot be used on still shallower rivers. These 
facts, together with the shortness of the navigable length of most 
rivers having a 6ft. depth and their unconnected character, are of 
great importance in estimating the present value of the inland 
waterways. It is evident that these waterways constitute by no 
means a unified system. 

About 4500 miles of canals have been constructed in the United 
States. Of these, 2444 miles, costing in all about £16,000,000, 
have been abandoned. 

The height of interest in canal building came about 1827 to 
1837, after the success of the Erie Canal. The crisis of 1837 
stopped canal building for the time. The introduction of the 
railroad about this time was also an important factor in this 
decline. Since then the use of canals has been as a whole steadily 
decreasing, both in absolute amount and still more markedly in 
proportion to the total traffic of the country. 

This is due in part to improvident original location of the 
canals, in part to mismanagement and to adverse control of 
strategic connections and terminals, but above all else to the 
fundamental inability of the ordinary type of towpath canal to 
meet modern conditions of transportation. They are thus unable 
to compete with railroads to any considerable extent. 

Notwithstanding these facts, private and State canals still exist. 
State canals are maintained in New York, Ohio, Illinois, and 
Louisiana, with a total mileage of nearly 1360—including branches 
and feeders—constructed at a cost estimated at £31,400,000. 

The canals in Obio and Illinois are antiquated waterways, with 
little traffic. The Erie Canal, in spite of its important past, is 
inadequate in its present condition to meet modern traffic demans, 
although the new barge canal in course of construction by the 
State of New York is intended to give a revival of this route. 

There are sixteen private canals in operation in the United 
States of more than local importance, with an aggregate miieage 
of 632. 

The capital stock reported by the companies owning these canals 
is £8 660,000. Their indebtedness is £7,660,000. ‘The more im- 
portant privatecanalsarethosecomprising the Atlantic coast system, 
which connect neutral waterways so as to furnish continuous 
inland communication for light draught vessels from the sounds 
of North Carolina to Long Island Sound, though their use for such 
long distance traffic is wholly insignificant. Most of these canals 
have a declining traffic, and several have come into the possession 
or contro] of railroads, which appear to discourage their use. The 
control of canals by private interests does not appear to be suc- 
cessful. 

Canals owned by the National Government form links in through 
water routes rather than distinct routes in themselves. The im- 
provement of rivers by the Government has consisted in the 
removal of obstructions to navigation, the deepening of channels, 
the construction of bank revetments, and the development of 
slack-water navigation by the building of locks and dams for the 
— of maintaining a proper depth. Such improvements have 
een carried out to some extent on most of the navigable streams 
of the country, the most comprehensive and connected system of 


* From a report of the United States Commissioner of Corporations. 





river improvement being that of the Mississippi and some of its 
important tributaries. 
Canals in the United States, 
Length, 
miles, 
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There has been a notable increase in the size of vessels on the 
coasts and the Great Lakes, similar to the increase in the size of 
railroad rolling stock, and with similar results in the reduction of 
transportation costs. As a general rule, and with vessels of the 
same type, the larger the vessel the lower the cost of carriage. 

The size of vessels is, however, }imited in nearly all cases by the 
depth of channels and harbours and by the terminal accommoda- 
tions. Though the limits vary widely on different classes of 
waters and at different ports and channels, it may be said in 
general that a great many vessels have already been built with as 
great draught as the waterways they use will permit, and that in 
the case of most of our rivers and canals the maximum draught of 
vessels is scarcely sufficient to permit very economical operation. 

Vessels used on quiet inland waterways, such as smaller inlets 
and lakes, and on rivers and canals, are neither sufficiently strong 
nor have they sufficient freeboard to permit them to be used on 
the Great Lakes or the ocean. Experts even assert that were 
there enough channel depth to take vessels like the great ore 
freighters from the Great Lakes to tide water, nevertheless it 
would be preferable, and almost necessary, to transship at tide 
water as now. These ore freighters on the Great Lakes are not 
in model or in structural strength adapted for ocean conditions. 

The narrowness and tortuousness of river channels almost 
entirely prevent the use of sailing vessels, and practically also 
prevent the use of large steam vessels, such as are adapted to the 
Great Lakes or the ocean. Thus, even on a channel as deep as the 
Hudson, practically no large ocean boats are seen at any distance 
above New York, though there is 25ft. of water up to Hudson, 
100 miles above New York. Owners do not care to risk the 
dangers of a restricted channel in large ocean-going craft. 
Again, even light-draught screw steamers cannot be used to 
advantage on the Mississippi at any considerable distance above 
New Orleans. Aside from the shallow depth, the need for 
constant backing and turning at the innumerable bends makes 
the paddle the only generally successful method. 

Specialisation in vessels is not only with respect to the peculiar 
condition of the waterways, but it has gone further in adapting 
them to the peculiar conditions of the different kinds of traffic. 
This adaptation is especially conspicuous in what are known as 
bulk cargo vessels ; that is, vessels which do not carry package or 
diversified freight, but which carry one or at most a few kinds of 
articles in bulk. Thus on the Great Lakes bulk steam vessels for 
ore or coal, and others for grain, are used to an enormous extent. 
On the Atlantic and Gulf coasts there are bulk vessels for coal, for 
oil, for fruit, &c. On the Pacific coast a type of steam schooner 
has been developed, especially intended for carrying lumber in 
bulk, and special lumber vessels are also used on the Great Lakes 
and the Atlantic Ocean. On the Ohio and Mississippi rivers bulk 
coal barges are extensively used, and other bulk boats to some 
extent. The use of rafts of logs on the Great Lakes, on the 
rivers, and on the Pacific coast is a special development of bulk 
transportation. 

It is obvious, as already stated, that our inland waterways are 
far from constituting a unified system, and that, save on the 
Great Lakes, and in the coal traffic on the Ohio, they are very 
inferior in efficiency to railroads, The traffic on rivers and canals 
of the United States is insignificant in comparison with the rail 
traffic, or with traffic on the Great Lakes and the coasts. 
Diversity in channel and navigation conditions, diversity in vessel 
types, in motive power, and in terminals, as well as in carriers’ 
liability, insurance, freight classification, and tratnc contracts 
generally, have resulted in extreme absence of organisation of our 
water system as a whole, It is thus helpiess in competing for 
long-distance traffic with a modern, unified, standardised system 
like that of the railroads. 

There is little doubt that for a given distance a continuous 
water haul in a boat of even moderate size is, and will continue 
to be, cheaper in operating costs alone than a similar continuous 
rail haul. If the channels are made deep enough to permit the 
use of relatively large boats, this greater cheapness wil], in some 
cases, be sufficient to cover also the additional cost of transship- 
ment. The question is, however, whether besides doing so it will 
afford enough saving to cover reasonable interest on the invest- 
ment in waterways and water terminals necessary to secure such 
measure of efficiency. This is a question which can only be 
answered after exhaustive engineering estimates of the cost of 
constructing waterways of different depths and investigations of 
operating expenses of different kinds and sizes of vessels, in com- 
parison wlth expenses of rail transportation. 

In most of the States water craft of all kinds are assessed and 
taxed like other personal property, either at the residence of the 
owners, or—what is often the same thiung—at the port of enrol- 
ment, registry, orlicence. A few States provide for taxes measured 
by the gross or net tonnage in lieu of other taxes on such property, 
on the assumption that the value of vessels is roughly in propor- 
tion to size. Vessels engaged in the foreign trade are in several 
States favoured either with exemption from taxation or with very 
light taxes based upon their net earnings. 

There is no Federal tax on American vessels in domestic trade. 
The National Government imposes a tonnage tax on vessels entered 
at Ports of the United States from foreign ports, at the rate of 
14d. per ton in the case of vessels from near-by foreign ports, and 
3d. per ton from more distant places, but not to exceed 74d. per 
ton per annum in the former case, or 1s, 3d. per ton per annum in 
the latter case. 

Marine insurance charges are an important factor as an addition 
to the cost of transportation by water, and they must be taken 
into consideration in comparing the relative economy of rail and 
water routes. 

Since the floating equipment and cargoes protected by insurance 
are of various kinds, there is a similar diversity in the types and 
stipulations of insurance policies. As regards vessels, there are 
river hull policies, ferryboat hull policies, inland hull, tug, yacht, 
schooner, and steamboat policies. As regards cargoes, there are 
cotton policies, coal, lake cargo, and river cargo policies. There 
are also blanket policies on hull and cargo and on all the vessels 
and cargo of particular lines. 








SHIPBUILDING Works.—We understand that Harland and 
Wolff, Limited, propose to expend a sum of about £1,500,000 on a 
dry dock and shipbuilding works in Canada. 





THE IRON, COAL, AND GENERAL TRADRg 
OF BIRMINGHAM, WOLVERHAMPTON, ayp 
OTHER DISTRICTS. 


(From our own Correspondent. ) 


Iron Trade Quarterly Meeting. 

THE October quarterly meeting has been held this wee; 
and though demand was not so good as up till a few weeks ago 
had been expected there was a strength about the raw materia] 
market to-day (Thursday) in Birmingham which was encouraging, . 
In pig iron purchases were confined pretty much to special parcels 
consumers having for the most part anticipated their requirements, 
Many of them are covered to the end of the year ; but there js 
little material addition to the business negotiated for the other 
side of Christmas. South Staffordshire common forge iron was 
quoted this afternoon 47s. to 84s.; part-mine, 50s. 6d. to Sls. 64,; 
best all-mine, 85s.; and cold blast 1103. Northamptonshire pro. 
ducers quoted 493, to 503., but there was hardly enough business 
circulating to seriously test the sincerity of these figures. Derby. 
shire brands were offered at 50s, to 51s., and North Staffordshire 
at 51s. 6d. to 52s, 6d. 


No Change in Marked Bar Prices. 

Up to a few weeks ago it had been expected that Statford. 
shire marked bars would be advanced 19s. per ton at the «jarterly 
gathering owing to the late advance of 5s. per ton in best stafford. 
shire all-mine pig iron. But this anticipation has had to be 
abandoned by the bulk of the trade, since the demand for mann. 
factured iron is not by any means of sufficient breadth at date to 
support the proposal. No advance therefore took place to-day, 
and the existing figure of £8 per ton was reannounced for the new 
quarter. l[ronmasters declare that prices cannot go lower than 
they are for any descriptions of rolled iron, whether best or second 
or third-class bars, 


Iron Prices and Continental Competition. 

Unmarked bars remain at £6 2s. 6d. to £6 for 
merchant sorts, and common bars are £6. There is somewhat less 
irregularity in prices of merchant qualities of iron than recently, 
and the advance which has lately occurred in Belgian and (‘erman 
finished iron prices helps to steady Staffordshire unmarked bar 
makers. Good class merchant bars can now be produced in the 
district to compete on fairly equal terms with the continental 
importations. In the commonest grades of bars there is, however, 
still a good deal of price disparity. Belgian supplies, it is asserted, 
can still be obtained at about 7s. 6d. per ton below local rates, 
The pressure of Scotch competition is also still being severely 
felt. North Staffordshire bars are selling on the £6 10s. basis 
delivered at outports for export. Hoops are £6 15s., and gas tube 
strip iron £6 5s. to £6 7s. 6d. Rivet iron is £6 15s. to £7. 


Galvanised Sheets. 

The galvanised iron makers keep busy, and brought 
excellent reports to the quarterly meeting. Producers are 
excellently employed on shipping contracts entered into when 
prices were lower than those now ruling. Latest accounts of the 
state of new orders arriving are, howover, scarcely so satisfactory. 
Gativanised doubles, i.¢c., 24 w.g. sheets, are £11 5s. to £11 10s. per 
ton—makers’ price—but some merchants are understood to be 
selling at £11, and even, it is stated, £10 15s. Steps are, 
however, it was asserted this afternoon in Birmingham, being 
taken to prevent this underselling. Black sheets are {£7 to 
£7 2s. 6d. for 20 w.g. material, £7 2°. 6d. to £7 ds. for 24 w.g., 
and £7 15s. to £7 17s, 6d. for 27 and 28 w.g. 


Steel Joists Advanced. 

An advance of 5s. per ton is announced in steel joists for 
the home trade. This makes the basis price £6 per ton for lots of 
100 tons and under. The price of joists was not changed when 
other classes of structural steel were advanced a month ago, but it 
was stated then that an early rise was not improbable. The 
advance now announced is believed to be due in some measure to 
the increased cost of hematite iron. Export prices are unchanged. 


Copper Tubes. 

It was rumoured on the Birmingham Exchange that the 
Seamless Copper Tube Association had been dissolved, but this was 
subsequently denied. It appears, however, that the Association 
has relinquished price control in the matter of radiator tubes, the 
list basis price of which was 84d. per lb. This action has been ren- 
dered necessary by the fact that outside makers were underselling 
Association houses, and although underselling exists in a smaller 
degree in other branches of the tube trade, it is not expected that 
the Association will declare open prices in regard to these, 


Wages in Engineering Trades. 

The engineering employers of Birmingham and the district 
will be called together within the next few days to consider the 
wages question, It may be recalled that early in the year the 
masters gave notice of a reduction of ls. per week in the minimum 
rate of wages. This was strongly opposed by the men, and even- 
tually the masters agreed to postpone action for six months in the 
hope that trade would sufficiently improve in the interval as to 
render a revision of wages unnecessary. Unfortunately, such a 
revision has not taken place, and it is not improbable that the 
employers will renew their demand for a reduction. Wages dis- 
putes in other engineering districts have been settled by the men 
consenting to accept the present rates for a period of three or five 
years, and it is quite possible that a similar arrangement may be 
arrived at in the Birmingham district. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, ‘Thursday. 
Pig Iron Still Quiet. 

THE attendance on the Iron Exchange on Tuesday was 
about up to the usual average, but the undercurrent was weak. 
Holders were not inclined to grant concessions, and buyers held 
off in consequence. In connection with the few transactions 
which were put through, and then only to cover pressing require- 
ments, prices were in their favour to the extent of 34. to 6d. per 
ton. The speculation in warrants appears to be ‘‘ tapering off, 
and this has, to some extent, unfavourably affected Middles- 
brough brands. Still there was a better feeling at the close in 
this department, while Scotch (Eglinton) was slightly lower. 
Lincolnshire remained fairly steady, but sales of Derbyshire were 
spoken of at under what may be termed “‘ official” rates. Hema- 
tite was very dull, and occasionally 1s. lower for West Coast and 
6d. for Scotch. There was not much life in forge iron, and this 
was also in buyers’ favour to the extent of 6d. per ton, 


Finished Iron and Steel. 

In finished iron it was reported that bars would probably 
be advanced shortly, owing to the increased price of fuel, which 
is in accord with makers’ views expressed on ’Change. On the 
other hand, buyers are equally insistent that the state of trade 
does not warrant any advance. In steel there was little change to 
record. Foreign billets remain scarce, 


Copper, Lead, and Tin. 
Extremely quiet for manufactured, and prices have 4 
downward tendency. Lead: Sheets about 5s. per ton higher 

Tin: English ingots lower, 
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Quotations. 

Lincolnshire, No, 3 foundry, 56s. ; 
Derbyshire, 55s. ; Middlesbrough, open brands, 60s. 6d. 
Gartsherrie, 63s. ; Glengarnock, 62s. 6d.; Eglinton, 60s. 3d., 
delivered Manchester. Delivered Heysham: Gartsherrie, 61s.; 
Glengarnock, 60s. 6d.; Eglinton, 58s, 3d. Delivered Preston : 
Gartsherrie, 62s. : Glengarnock, 61s. 6d.: Eglinton, 59s. 3d. West 
Coast hematite, 63s. ; East Coast ditto, 60s., both f.o.t. Finished 
iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8, 
Steel: Bars, £6 2s. 6d. to £6 5s,; Lancashire hoops, £7 5s.; 
Staffordshire ditto, £6 1/8, 6d. to £7; sheets, £7 17s, 6d. to 
£8; boiler plates, £7 5s. to £7 7s. 6d.; plates for tank, girder, 
and bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d. 
to £4 15s.; foreign ditto, £4 10s. to £4 12s. 6d.; cold-drawn steel, 
£9 10s. to £9 15s. Copper: Sheets, £71; tough ingot, £62 ; best 
selected, £62 per ton. Copper tubes, 84d.; brass tubes, 6{d.; 
condenser, 7Zd.; rolled brass, 64d.; brass wire, 64d.; brass turning 
rod, 64d.; yellow metal, 6d. per lb. Sheet lead; £17 to £17 5s. 
English tin ingots, £135 to £135 10s, per ton, 


‘ 


Staffordshire, 54s. ; 
itch : 


The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange on 
‘Tuesday was fairly good, but it was in best house coal only that 
there was practically any movement. Secondary stuff was quite 
neglected. In this connection a meeting of Lancashire coalowners 
was held during the day, but no decision regarding prices was 
come to, and an adjournment for a fortnight took place. It is 
quite possible that no advance may result after all. ‘The advance 
in steam and manufacturing coal made recently has checked busi- 
ness to some extent, and this is accentuated by the condition of 
the cotton trade. Latest quotations are :—Best Lancashire for 
domestic purposes, 14s, 2d. to 15s, 8d.; seconds, 12s. 2d. to 
13s. 2d.; common, 10s, to 11s. 2d.; best burgy, 10s, 6d.; round 
furnace coal, 11s. 6d.; best slack, 9s. 6d.; medium, 93.; common, 
7s td., atthe pit Coal for bunkering purposes: Screened, 11s. 
to lls, 6d.; unscreened, 10s. 6d., delivered Manchester Ship 
Canal, 

BARROW-IN-FURNESS, Thursday. 
Hematites. 

The record of business done during the week is not one 
which affords satisfaction, as it proves that the demand has fallen 
off, at any rate, for prompt deliveries. Makers are, however, 
for the most part well sold forward, and the probabilities are that 
before they are anywhere near the end of their commitments 
they will secure a further run of good orders, as they have 
assurances of orders from a variety of sources which justities the 
belief that the present depression will soon pass away. In the 
meantime there is a large consumptivun of crude iron by local and 
other steelmakers, and this is hkely to continue. Prices are 
easier, but makers continue to juote 62s. 6d. for mixed Bessemer 
numbers net f.o.b., while the market prices of business actually 
done in warrant iron during the week shows a falling off of 1s. on 
the week. Sales are reported at 61s. 6d., 61s., and €03. 44d. net 
cash, It is expected that business will be done at lower prices 
yet, as in the meantime the orders coming from the Continent 
and the Colonies are only small, and there is practically nothing 
doing with America. Stocks of iron are somewhat lower on the 
week, and now stand at 15,187 tons. There are only twenty- 
three furnaces in blast in the district, but it is expected that the 
three furnaces which stopped a few weeks ago at Distington 
owing to an accident will be at work again next month. 
Makers throughout the district are now quoting for deliveries in 
the beginning of the year. Special hematites are in good 
demand, and a fair trade is doing in ferro-manganese, spiegel- 
eisen, and charcoal iron. Some good sales of scrap iron are 
reported. Iron ore is quiet at 12s., 14s. 6d., and 18s, for 
ordinary, medium, and best sorts net at mines, 


Steel, 

A steady trade is being done in railway material, and the 
mills are being kept regularly employed, although the bulk of 
orders held is not large. Merchant steel is only in moderate 
request, The sale of shipbuilding material is at a low ebb, as the 
demand for plates is not sufficient to keep the mills going even on 
short time, and sapere are so low that it is questionable whether 
apy profit could be made at current values, 


Shipbuilding and Engineering. 


There are much better prospects in the shipbuilding and 
engineering trades than fer some time past. Vickers, Sons and 
Maxim have been entrusted by the Admiralty with the turbine 
machinery and auxiliaries for the new battleship cruiser to be built 
at Devonport. This is a very big order, as it is reported that the 
vessel has to steam at the rate of 28 knots per hour, and even up 
to 30 knots when pressed. These turbines have to develop no less 
than 70,000 horse-power. Tenders for other Admiralty work are 
also being prepared. H.M. cruiser Liverpool, being built at 
Barrow, is to be launched at the end of this month. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 12,572 tons—iron, 6570 tons; and steel, 6182 
tons—as against 9152 tons in the corresponding week of last year, 
an increase of 36(0 tons. For the year to date the shipments 
aggregate at 478,033 tons, against 377,753 tons for the correspond- 
ing period of last year, an increase of 100,280 tons, Coal and coke 
represent only comparatively small business. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
The Business Situation. 

THE new quarter has opened very tamely, and without 
much hope of any considerable activity in the immediate future. 
Ordinary requirements, however, are fairly well maintained, and, 
while there is no great improvement in demand, it cannot be said 
there is any falling off. In several lines of general iron and steel 
requirements perhaps a little more is being done. The coal 
trade is steady, with a perceptible shrinkage in the volume 
forwarded for shipment. Pits are fully employed for the most 
part, and there are no stocks in hand in steam coal, but there are 
not any heavy accumulations of orders to be dealt with. 


Steam Coal—Inquiries for Next Year. 


Although the shipping season is coming to an end, the 
opening of October saw a heavy tonnage forwarded from Hull, the 
total for the week ending the 5th inst. having been 86,274 tons, as 
compared with 57,247 tons for the corresponding week of last 
year, The principal market is again Cronstadt, which took no 
less than 21,162 tons, Rotterdam coming next with 12,572 tons, 
Some inquiries are being received for next year’s requirements in 
the Baltic trade. Quotations are ranging from 9s. to 9s. 6d. per 
ton, but sellers are not anxious to push the trade in view of 
contingencies that may arise in the production of coal. For 
industrial purposes prices are easier, as is usual when shipment is 
hearing its close, and supplies of steam coal for industrial under- 
takings are at the rate quoted last week—about 9s. per ton. The 
railway companies, in some instances, are receiving extra supplies 
for stocking purposes. 


House and Gas Coal. 
House and gas coal continue in fair demand, but not 
such as to warrant an official advance for domestic fuel. As 
the present contracts, however, are being worked off, the 


vance of is, per ton for house coal. The best qualities are in 
most request, and can be had ut from lls, 6d. to 13s. per ton, 
secondary sorts ruling at from 10s. to 11s, per ton. Gas com- 
panies and corporation gas departments are taking deliveries 
more freely, as is usual towards the approach of winter. 


Small Coal and Coke in Good Request. 


The best qualities of slacks are firmly called for, and there 
is a ready market for all that is raised. The principal trade is in 
the qualities required for the textile districts, to which supplies 
are being forwarded at from 4s. 6d. to 5s. 6d. per ton. In the 
cheaper slacks there is less activity, with some stocks in hand. 
For coking smalls there is a brisk inquiry. Coke continues firm, 
best washed making from 12s, to 12s, 6d. per ton ; unwashed, 
from 11s, to 11s. 6d. per ton. 


Iron—Market Unchanged. 


The dull condition of the iron market, reported last week, 
has not altered, there being very little business all round. This 
remark applies to hematites and other irons alike. The absence 
of specifications causes the deliveries of raw materials to be 
weaker than what is desired. It is pretty evident that buyers 
who bought largely some time ago are not disposed to accept 
deliveries so quickly as what was at one time expected. Current 
quotations :—Hematites, West Coast, 68s. to 70s. per ton ; East 
Coast, 65s. to 67s. per ton, both net, delivered in Sheffield and 
Rotherham. Lincolnshire, No. 3 foundry, 523. 6d. per ton ; No. 4 
foundry, 5ls. 6d. per ton; No. 4 forge, 51s. 6d. per ton; No. 5 
forge, mottled and white, 51s. 6d. per ton ; basic, 52s. 6d. per 
ton, all net, delivered in Sheffield and Rotherham. Derbyshire, 
No. 3 foundry, 52; per ton; No, 4 forge, 50s. 6d. per ton, both 
net, delivered in Sheffield and Rotherham, 


Bars, Hoops, and Sheets. 

Bar iron continues very quiet. Business is so languid 
that any upward movement in prices is not considered possible, 
although pig iron has advanced out of proportion to the present 
quotations for bar iron, billets, and other kinds of semi-finished 
material used in this district. Bars remain at £6 10s. per ton; 
hoops at £7 103. per ton ; and sheets at £8 10s. per ton. Most of 
the rolling mills, forges, and tilts are but indifferently employed. 
Makers of steel materials who had laid in large stocks in confident 
expectation that trade by this time would be brisk have been 
disappointed, as results have fallen far short of what were 
looked for. 


Work at the East End. 

The heavy industries at the East End, in one department 
or another, are fairly busy. Various requirements for armour 
plates, gun forgings, and other manufactures are producing a 
little more activity in the early stages of these processes, such as 
the Siemens steel and press departments. The railway companies 
still continue to give out their orders for replacements rather than 
new work. These are not of any bulk, but a fair number of small 
orders for stores and other purposes come steadily torward. We 
have no change to report for the better generally in marine 
specialities, which is the department in which activity would be 
most welcome, affecting as it does so many branches of local 
industry. The trade revival in the United States is benefiting 
the Sheffield district to a considerable extent, chiefly in 
respect of tool steel. The demand is mainly for the new high- 
speed, ordinary high-speed, and the higher grades of carbon 
crucible steel. Otherwise the crucible steel trade is not active, 
aud several other local industries are also dull. 


Cutlery Exports—An Improvement. 

The official return of cutlery forwarded to foreign 
markets shows a further increase, carrying the total for the 
completed nine months of the year above that for the first 
nine months of 1908. The figures, however, are still about 
£100,000 below 1907. The value of exports last month was 
£62,606, as compared with £54,537 for September of 1908, and 
£66,547 for September of 1907. 








NORTH OF ENGLAND. 


(From our own Correspondent. ) 

Cleveland Pig Iron. 

» SINCE last report the pig iron market has been affected 
by a ‘‘slump ” similar to that which has been reported in the stock 
markets and the other material markets, and which has been 
brought about mainly by dearer money, the rises in the British 
and the German bank rates. So far as Cleveland iron was con- 
cerned, it made speculators in warrants rather nervous, and on 
Monday there was a keen desire manifested by holders to sell out. 
This helped on the fall, and buyers were not very ready to take 
the iron off the hands of these speculators, and the price dropped 
to 51s. 34d. cash buyers, which was ls. 4}d. less than the figure 
that was attained before the weakening in prices of the last few 
days began. The market was also adversely affected by the 
slackening of inquiries from the United States, and the few orders 
that had been secured from that quarter. The continued heavy 
increase in the stock of Cleveland pig iron in Connal’s public store 
is not favourable to business. Only once in the history of the trade 
has the stock increased so rapidly as now reported—over 1400 tons 
per working day has this month been added to the stock, and 
that in a period which is usually one of the briskest shipping 
months of the year. That being so, traders naturally fear what 
is to be the state of affairs in the winter season, and that tends 
to check advances in prices. But the situation with regard to stocks 
is not so bad as Connal’s figures would indicate, and it cannot be 
said that the production of the district is exceeding the require- 
ments by the quantity that is going into Connal’s stores. It must 
not be forgotten that there are the makers’ own stocks to be taken 
into consideration. It is true that no official particulars of these 
are to be obtained, the Ironmasters’ Association having ceased to 
take the public into their confidence in this respect just thirteen 
years ago. But it has become known that they are reducing their 
stocks, and that the aggregate quantity held by them does not 
exceed a week’s production. It would pay the ironmasters to let 
this be known officially, as it would tend to counteract the bad 
influence of the state of Connal’s stock, for naturally it is inferred 
that ali stocks are moving in the same way. Since Tuesday the 
market for Cleveland pig iron has recovered somewhat from the 
easing of prices, and holders of warrants have been less ready to 
throw them in the market. Whereas on Monday 5bls. 34d. was all 
that would be given for Cleveland warrants at the close of the day, 
51s. 9d. was offered on Tuesday, and more on Wednesday. No.3 
Cleveland pig iron was as low as 51s. 3d. per ton on Monday, but 
producers asked 51s. 94. on Wednesday for prompt f.o.b. delivery, 
with 9d. more for delivery over the first quarter of next year. 
No. 1 is at 54s., No. 4 foundry at 50s. 3d., and No. 4 forge at 
19s, 9d. 


American Demands for Cleveland Iron, 

The market for Cleveland pig ircn continues to be regu- 
lated in great part by the state of affairs in the United States and 
Canada, and it was adverse reports from America at the beginning 
of the week that were the main cause of the drop in prices, But 
the intelligence has since become more encouraging, and prices 
have stiffened. Inquiries from across the Atlantic are not so 
numerous as they were last week, and producers in Cleveland are 
somewhat disappointed that, so far, so little business has resulted, 
but the margin of difference in prices is yet to» small to tempt 


traders expect that Cleveland will be called upon to send large 
quantities of pig iron to the States, and they are not so much 
disquieted by the rapid increase in Connal’s stock as might be 
expected. If America comes forward to anything like the extent 
that had to be oe in 1905 and 1906 the stock will be rapidly 
drained away. is week the Glenesk has loaded, at Messrs. 
Wilson’s, Pease and Co.’s wharf, Middlesbrough, 2000 tons of 
G.W.L. Cleveland pig iron for Boston, the rate of freight being 
6s. 3d. Palmer’s Shipbuilding and Iron Company, Jarrow-on- 
Tyne, has sold 6000 tons of hematite pig iron to Canada. The 
orders that have been secured from the United States have not 
been so much for pig iron; what was wanted was chiefly scrap 
steel, and of this some good lots have been sold, while a good deal 
more is expected to be bought. 


Hematite Pig Iron. 

The improvement in Kast Coast hematite pig iron pro- 
ceeds steadily; this branch is not affected by speculative 
operations of a character that influence the market for ordinary 
Cleveland pig iron. It is almost solely Jegitimate trade that 
regulates the prices of hematite in this district. There are no 
East Coast hematite warrants. The prospects are encouraging, 
and the tendency of quotations upwards, Mixed numbers are at 
59s. 6d. per ten for October delivery, 60s. for delivery to the end 
of the year, and 62s. 6d. for delivery in the first quarter of 1910, 
Advances in ore prices are looked for, as the Spanish mineowners, 
who have been selling Rubio at 12s, 6d. f.0.b. Bilbao, now quote 
14s. for delivery next year. Consumers are not prepared to buy 
much yet for 1910 delivery. Cokeis very firm at 17s, per ton 
delivered at Middlesbrough furnaces this quarter. 


Stocks and Shipments of Pig Iron. 

The stock of Cleveland pig iron in Connal’s public store 
on Wednesday was 327,344 tons, an increase for the month of 
13,369 tons. The stock consisted of 302,973 tons of No. 3; 21,461 
tons of No. 4 foundry ; and 2910 tons of iron undeliverable as 
standard. The shipments of pig iron from the Cleveland district 
are improving a little, but that is to be expected in October. The 
quantity exported up to 13th was 50,607 tons, as compared with 
40,377 tons last month, 44,018 tons in October last year, and 
64,567 tons in October, 1907, all to 13th. 


Cleveland Miners’ Wages. 


The blast furnacemen’s wages in the North-East of Eng- 
land having been settled last week for the last quarter of the year, 
there has been a conference this week between the Cleveland 
ironstone mine owners and the representatives of the men to 
adjust the rates in that industry. The employers stated that they 
did not consider that an advance of more than 0.3 per cent. was 
due, having regard to the amounts which had been dropped by the 
owners from their claims in recent quarterly settlements, but 
eventually they decided to offer 1 per cent. advance, to which it is 
expected the men will agree. 


Manufactured Iron and Steel. 


Business in most branches continues to increase, and this 
may be regarded as a legitimate improvement. Traders hold that 
the revival is commencing at the right end when it begins in the 
finished branches. The makers of steel joists have raised their 
quotations 5s. per ton, and now ask £5 12s. 6d. to £6 per ton, less 
24 per cent. f.0.t. The prospects for plate and angle manufac- 
turers are good, and the quotations are maintained at £6 for steel 
and iron ship plates, £7 for steel boiler plates, £5 7s. 6d. for steel 
ship angles, £7 for iron ship angles, all less 2} per cent. f.o.t. 


Shipbuilding. 

The prospects for shipbuilders are improving, so far as 
regards the amount of work secured, but there is not much 
improvement in price, for the builders have still to tempt the 
shipowners to give out-orders, as there is not much change for the 
better in the rates of freight, and more steamers will be on the 
laid up list as soon gs the Baltic season is over. The number of 
idle vessels is not just now being reduced. There are 49 on the 
Tyne, 9 on the Wear, and 3 on the Tees, The cost of running 
steamers does not decrease, but rather the opposite, with coals 
dear, and insurance rates increased, now that Lloyd’s have put 
up theirs 10 per cent. The returns issued by Lloyd’s show that 
there are more vessels in course of construction in British ship- 
yards than at the end of June, 1909, or at September 30th, 1908, 
there being—exclusive of war vessels—290 vessels of 778,036 tons 
gross being built. 


Trade of Middlesbrough. 

The statistical report of the Middlesbrough Chamber of 
Commerce shows that while the figures for pig iron were very poor 
in the third quarter of the year, the total value of the trade of the 
port showed an increase in value—it was £2,194,968, or nearly 
half a million more than in the corresponding quarter of last year, 
and that was the best return this year. For the nine months the 
value was £6,065,029, or £11,292 more than in the first three 
quarters of last year. The exports of pig iron during the nine 
months were 775,910 tons, or 184 per cent. less than in the corre- 
sponding period of 1908, and the worst since 1905 ; but there was 
an increase in the exports of manufactured iron and steel, which 
reached 478,690 tons, 2 per cent. more than in 1908, and 10 per 
cent. more than in 1907. 


Coal and Coke. 

The steam coal trade is somewhat disappceinting, for 
export demand, which should be very brisk at this season, seeing 
that the Northern shipping season is nearly over, is not good, and 
the price is weak. Germany is becoming a keener competitor 
than ever where continental orders are concerned, and English 
coalowners will be placed at a disadvantage, owing to the increased 
cost of working under the new Eight Hours Act. (German firms 
have just secured an order for 100,000 tons of smail! coal for de- 
livery over next year at Swinemunde. This has hitherto been con- 
sidered a special preserve of British collieries, and large quantities 
have been sent every year. Best steam coals are quoted at 
10s. 9d. per ton f.o.b. _ Bast gas coals are at 11s., and seconds at 
10s. 8d. The coke trade is very firm and satisfactory, though less 
seems to be required for export. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The General Business Position. 

THERE is a quieter feeling in business generally which is 
attributed to the set back in the Stock Exchange, iron, and other 
markets. Speculative dealing has received a shock from these 
and several other causes. Purchases of raw material had been 
made on a considerable scale in anticipation of a growing expan- 
sion in manufactures, and the rapid upward movement in prices 
appears to have deterred rather than stimulated such an expan- 
sion. Poor railway traffics and disappointing iron shipments, 
together with increase in stocks, have had a discouraging effect. 
Political uncertainty and apprehensions of dearer money have, 
perhaps more than anything else, contributed in the last few 
days to the inaction that has prevailed in trade circles. It is so 
far satisfactory that the markets are ready to respond to any 
favourable influences from without. 


The Pig Iron Market. 
The tone of the pig iron market was rather dull in the 
early part of the week, and there was a reaction in prices of 








cullieries are demanding and getting the usual season’s ad- 


American consumers to buy much on this side. However, most 


warrants to the extent of about 1s. per ton below the highest 
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figures touched in the recent upward movement. Holders of 
warrants, it was stated, were inclined to realise profits in view of 
the belief that the increased output of pig iron in America was 
adverse to considerable shipments from this side, and there was 
an impression that the prospects of the States taking English and 
Scotch pig iron had probably been exaggerated. Yet, as soon as 
a more cheerful report had been received as to American business, 
the prices of warrants rapidly recovered. Since last report business 
has been done in Cleveland warrants from 52s. 3d to 5ls. 3d., and 
up again to 51s, 9d. cash, 523. 4d. to 51s. 6d., and up to 52s. 2d. 
one month, and 52s. 104d. to 52s, 2d., recovering to 52s. 7d. three 
months. A considerable amount of business has been done for 
future delivery. Transactions have occurred at 5ls. 1ld., and 
52s. dd. for delivery in fourteen days, 51s. 5d. sixteen days, 
52s. 2d. seventeen days, 52s, 4d. November 24th, and 52s. 9d. for 
4th January. Business has been done in Cumberland hematite 
warrants at 61s, 2d. and 61s, 4d. cash, and 61s. 6d. one month. 


Scotch Makers’ Iron. 

The demand for Scotch pig iron has been fair, although 
neither so large nor so pressing as in some recent weeks. Output 
has been increased by the addition of one furnace, and there are 
now &2 furnaces in blast, compared with 76 at this time last year. 
Prices of the various brands are steady. Free at ship in G'asgow 
Monkland No. 1 is quoted 58s. 6d.; No 3, 56s. 6d.; Carnbroe, 
No. 1, 6ls.; No. 3, 58s.; Clyde, No. 1, 63s.; No. 3, 58s.; Gart- 
sherrie and Calder, Nos. 1, 63s. 6d.; Nos. 3, 58s 6d.; Summerlee, 
No. 1, 65s.; No. 3, 59s; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No. 1, 90s.; No. 3, 59s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 58s. 6d.; No. 3, 56s. 6d.; Glengarnock, at 
Ardrossan, No. 1, 623.; No. 3, 57s.; Shotts, at Leith, No. 1, 
63s. 6d ; No. 3, 58s. 6d ; Carron, at Grangemouth, No. 1, 65s. 6d.; 
No. 3, 59s. 6d. per ton. 


Shipments of Pig Iron. 
The shipments of pig iron from Scottish ports in the past 


week were 7651 tons, compared with 6320 in the corresponding |. 


week of last year. To Canada 1855 tons were despatched, bring- 
ing up the total for the present year to date to 10,537 tons, 
against 8621 tons taken by the Dominion in the same period of 
1908. Holland took 924 tons, Australia 515, Italy 344, Germany 
245, South America 210, India 155, Belgium 55, France 30, other 
countries 300, the coastwise shipments being 3018, compared with 
3114 in the same week of last year. The arrivals at Grangemouth 
of pig iron from Cleveland and district amounted to 8221 tons, 
showing a decrease of 7703 tons compared with the quantity 
received in the corresponding week of 1908. 


Finished Iron and Steel. 

These branches, or at least those that are engaged in 
heavy work, are greatly in want of orders, and much machinery is 
standing idle. The steel trade is dull, as far as regards what may 
be termed the staple manufacture, that of shipbuilding steel, 
specifications for which are difficult to obtain. There are ques- 
tions as between merchants, manufacturers, and consumers which 
seem to affect the business adversely, and with regard to which 
the different parties hold separate views. It is certain, however, 
that makers expected to be much better supplied with work than 
they are at present. There is a fair amount of business passing 
in material for export. In the malleable iron trade the depression 
is severe and competition very keen for all inquiries coming into 
the market. 


The Coal Trade. 

Business has assumed a somewhat more encouraging 
aspect in the coal trade, Exports are increasing, and inquiries 
for future supplies are more plentiful. Heavy supplies have had 
a depressing effect on prices, and coalmasters and merchants, 
while anxious for business, hesitate to enter into contracts based 
upon even a moderate advance on current prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 


THE severe weather of late has told seriously on business, 
tonnage coming in most irregularly; but the expectations of 
buyers that prices would droop, or that concessions might be 
obtained, were not realised. Asa rule it was a difficult matter 
for buyers to get even small reductions in best steam coals. They 
did better with inferior coals, or when demurrage was feared, or 
wagons were badly needed. Generally speaking prices were firm, 
the outlook being regarded as favourable. Floating rumours, 
traced to trustworthy quarters, also supported the confidence of 
sellers by stating that good business had been done in steam at 
long dates at 17s. per ton. This strengthened the impression that 
prices would remain as at present for some time. Some cases of 
easier figures for smalls were to be noted, and pitwood was by no 
means strong. 


Latest Cardiff Quotations. 


When business began this week the report on Change 
was—‘‘ inquiry slow and prices unsteady.” Sellers’ quotations of 
the previous week were maintained. Monmouthshire steam coal 
very quiet. Latest:—Best steam coal, 17s. 3d. to 17s. 9d.; best 
seconds, 16s, 6d. to 17s.; seconds, 15s. 9d. to 16s. 3d.; ordi- 
naries, 15s. to 15s. 6d.; best drys, 16s. 3d. to 16s. 9d.; ordinary 
drys, 14s. to 14s. 3d.; best washed nuts, 14s. to 15s.; seconds, 

3s. to 13s. 6d.; best washed peas, 12s, 6d. to 13s.; seconds, 11s. 

to 12s.; very best smalls, 8s. 6d. to 9s.; best ordinaries, 6s. 9d. 
to 7s. 6d.; inferior sorts, 6s. to 6s. 6d.; very best Monmouth- 
shire black vein, 15s. 3d. to 15s. 9d.; ordinary Western Valleys, 
lds, 6d. to 15s.; best Eastern Valleys, 13s, to 13s, 6d.; seconds, 
12s. 6d. to 13s. Bituminous coal: Very best house, 17s. to 18s.; 
best ordinaries, 15s. to 16s.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; 
brush, 13s, 6d. to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 
large, 12s. 3d. to 12s, 9d.; through, 9s, 6d. to 10s. 3d.; smalls, 7s. 3d. 
to 7s. 6d. Patent fuel, 15s. to 16s. Pitwood, 18s. 3d. to 18s. 6d. 
Coke: special foundry, 24s. 6d. to 28s.; foundry, 19s. to 22s.; 
furnace, 17s. 3d. to 18s, 


Newport Coal. 

Tonnage much delayed, and little doing in consequence. 
Prompt business open to concession, but market firm for fature 
business. Latest quotations :—Best Newport black vein, large, 
15s. to 15s, 6d.; Western Valleys, 14s, 3d. to 14s, 9d.; Eastern 
Valley, 12s. 9d. to 13s. 3d.; other kinds, 12s. 3d. to 12s, 6d.; 
best small steam, 6s. 9d. to 7s. 3d.; seconds, 6s. 3d. to 6s. 6d.; 
inferiors, 6s. to 6s. 3d. Bituminous coal :—Best house, 15s. to 
lis. 6d.; seconds, 14s, to 14s. 6d. Patent fuel, 15s. to 15s, 6d. 
Coke: Foundry, 18s. 6d. to 19s.; furnace, 17s, to 17s, 6d. 
Pitwood, 18s, 3d. to 18s, 9d 


Swansea Coal. 


Swansea has fared better than other ports in having a 
more regular supply of tonnage, and this gave animation to busi- 
ness this week. Prices were reported to be stiffening. Best 
brands strong, but still a little weakness in other coals not of such 
approved value. Red vein again remains about the same, but 
machine coals in strong demand. Latest:— Best malting, 24s, to 
24s, 6d. net ; second malting, 21s, 6d. to 22s. 6d. net; big vein, 
18s. to 20s., less 24; red vein, 12s, 6d. to 12s. 9d., less 2k; 
machine-made cobbles, 23s. 6d. to 24s. 6d. net ; Paris nuts, 26s, 
to 27s. 6d. net; French nuts, 26s. to 27s, 6d. net ; German nuts, 


peas, 10s, 6d. to lls. 6d. net; rubbly culm, 5s, 3d. to 5s. 6d., 
less 24; duff, 2s. 6d. to 3s. net. Other coals: Steam, 17s. to 
18s. ; seconds, 14s. 6d. to 15s.; bunkers, 9s. 9d. to 10s. 6d.; 
small, 7s. 6d. to 9s. 6d ; No. 3 Rhondda, 18s. to 18s, 6d.; through, 
lds. 9d. to 15s. 6d.; small, 10s. 6d. to 1ls.; patent fuel, 13s. 6d. 
to l4s., all less 24 per cent. 


Iron and Steel. 


The only work being done at Cyfarthfa of late has been 
just sufficient to show that a little life is remaining. No mills 
working, no furnaces in blast, and only a few hands employed at 
the smiths and fitters, who keep the colliers’ tools in order. At 
Dowlais, after a period of almost stagnation, there was a little 
briskness, though principally confined to light manufactured 
goods, colliery and tram rails, fish-plates and such being the chief. 
The absence of rails on the bank was marked, but it is hoped that 
Indian States rails and requirements for New Zealand and Ceylon 
will change the character. One fact to be borne in mind is that 
the mills at Dowlais turn out very large quantities when needed, 
often followed by a quiet interval. At Llanelly the steel works 
are doing well. Swansea imported 1640 tons pig iron and 1889 
iron plates. Steel accumulations in this district will necessitate, 
it is thought, some stoppages unless the demand improves. Ebbw 
Vale continues busy with importations of iron ore, principally 
from Bilbao, and Onton Guest from Hovallo and Bilbao ; 2715 tons 
came to Newport mid-week from Port Vendras for Ebbw Vale. 
At the Swansea Metal Exchange the following were the latest 
quotations :—Pig iron: Hematite, mixed numbers, 60s. 44d. cash 
and one month; Middlesbrough, 51s. 7d. cash, 51s. 10d. one 
month ; Scotch, 57s. 74d. cash and month ; Welsh hematite, d.d., 
67s. to 68s.; Siemens steel bars, £4 15s. per ton; Bessemer, 
£4 12s, 6d. to £4 15s.; East Coast hematite, 66s. c.if. 650 tons 
pig iron from Grimsby came to Newport this week, and substantial 
cargoes of ore to Guest, Keen and Nettlefolds. Rubio ore at 
Cardiff and Newport remains at 16s. 6d. to 17s, 


Tin-plate. 

At one time in the annals of this industry it was the one 
which was constantly prominent for labour or other friction, until a 
systematic course was entered upon between employers and 
workmen. Now it is the one freest from trouble, and the 
prosperous condition continues unchecked. Last week it was 
feared that American competition might interfere, but this has 
not done so, and works are well placed for business, Good orders 
are held in the Swansea district, and there are substantial lines 
for such oil plates as C. 18? x 14, C. 20 and 10. Employment, 
stated a manager last week, has not been so regular for a long 
time. Last week shipments mounted up to 144,078 boxes, and 
receipts from works totalled 98,400 boxes. Stocks now are only 
129,799 boxes compared with 175,477 boxes. Spelter factories are 
fully occupied, and the copper works all doing well ; fair average 
work daily at the three establishments. Mannesmann tube 
works are also well placed. Each department is busy. 
Latest: Tin market very firm. Makersare well placed with orders 
and specifications. Prices of tin-plates are expected to be well 
maintained. Reported that the American Tin-plate Company is 
not likely to be a serious competitor for export business for the 
next twelve months. Latest prices, Swansea :—Ordinary plates : 
I. C. 20 x 14 x 112 sheets, 12s. 44d. to 12s, 6d. Bessemer and 
Siemens: Ternes, 28 x 20 x 112, 22s, C. A. roofing sheets, £8 
to £8 15s. per ton. Big sheets for galvanising, £8 103. per ton; 
finished black plates, £9 10s. per ton ; galvanised sheets, 24 g. £11 
to £11 5s. per ton. Block tin, £137 15s. cash, and £139 2s. 6d. 
three months. Copper, £57 8s. 9d. cash, and £58 8s. 9d. three 
months, Lead: £13 153., English; Spanish, £13 5s, Spelter, 
£23 5s, Silver, 234d. per oz. 


The Egyptian Railways Contract. 

The settlement of this, which has been regarded with 
interest as indicating the opinion of the leading coalowners, is con- 
sidered by the coal world as satisfactory. The principal coals were 
second-class steam and Monmouthshires. The latter continue in 
favour, and were only at slightly easier figures than present 
quotations. The steam coal was selected at 14s. 6d. net per 
metrical ton—fairly equivalent to 15s. This, as the delivery will 
extend from December to August, may be taken to be hopeful of 
the continuance of fair prices for a time, and the cessation of those 
labour frictions which do so much harm to the great coal industry. 
Very ordinary daily despatches from Cardiff are rarely under 
50,000 tons, and last week Swansea despatched 67,727 tons, and 
Newport 88 tons foreign and 14,098 tons coastwise. The Belgian 
State Railways contract was also placed this week. This was for 
small coal and patent fuel, and is said not to exceed 25,000 tons, 
for delivery over next year. The bulk of the requirements-have 
been arranged with two local firms, and the balance with Belgian 
and German firms, 


Pembroke Dockyard. 

It is stated—and the news has been received with much 
satisfaction—that new work is now obtained, and that the torpedo 
gunboat Antelope has been brought around to Pembroke to be 
refitted. She is now moored off Hobbs Point. The work will need 
an outlay of about £12,000. Of this £7000 will be for labour, and 
this will be a welcome addition to the dockyard. There is also the 
launching of the Blanche, which is to take place at an early date, 
and the yard will be fully occupied for some time. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, October 7th. 


A NEW combination of iron and steel manufacturing interests is 
said to be under process of formation at Pittsburg which pro- 
poses to absorb all of the mills which are susceptible of purchase. 
The new combination will probably be under the management of 
John A. Leishman, a former president of the Carnegie Steel Company. 
The independent interests include a number of powerful corpora- 
tions which heretofore had been acting alone. Whether this can 
be accomplished is a matter of money on the part of the organisers 
and willingness to sell upon the part of the independents. The 
reasons for their coming together are not so strong as was the case 
with those units which now compose the United States Steel Cor- 
poration. That corporation was practically another name for the 
Carnegie interests. The construction of pipe lines continues to 
occupy attention in the south-west, especially in Kansas, Okla- 
homa, and Texas. These lines are for the carrying of oil and gas. 
The latest enterprise is a sixty-mile line to be built by the Kansas 
Natural Gas Company which will build a 16in. line from Joplin, 
Missouri, intoOklahoma, The demand for locomotives continues, 
and the latest large order was for sixty locomotives for the Balti- 
more and Ohio Railroad. The two great locomotive building con- 
cerns. the American Company, and the Baldwins, are now working 
full time. All of the railway companies are adding to their motivo 
power equipment, and many are enlarging their machine-shop 
capacity. In addition to this some large railway systems have 
decided upon building their own rolling stock, and contracts have 
been let for the construction of large plants at western points. 
The eastern car-building shops have been working to the limit of 
their capacity for some time, but jit seems to be the policy of 
some of the larger systems to become independent of outside 
sources. The general tone of the steel market is strong, and 


prices have been advanced within a week on a number of mill pro- 
ducts. These advances have been made necessary by higher 
prices for crude material, such as Bessemer and basic pig and 





26s to 27s. 6d. net; beans, 17s. 6d. to 18s. 6d. net; machine- 
made large peas, lls, 6d, to 12s, 9d. net; machine-made fine 
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The National Tube Company has just advanced prices under ay 
enormous demand for tubes all over the United States, Not. 
withstanding the upward tendency of prices generally, the dispo. 
sition to contract for remote deliveries is limited to estimated 
requirements. 

There is nothing new to note in the copper market. The prices 
are steady and the domestic demand is restricted to smal] pur. 
chases owing to the temporary withdrawal of the large consumers, 
The price is 134. Unless the demand improves there wil! be an 
accumulation, vut this is not disturbing. The present supply of 
tin is 3300 tons larger than a year ago. 








CATALOGUES, 





J. W. AND C.J. PHILLIPS, 23, College-hill, Cannon-street, london 
E.C.—Bulletin No. 103, relating to all the ‘‘ Bristol” instruments 
used in connection with blast furnaces has reached us. Also 
Bulletin No. 108, which deals with the ‘‘ Bristol” electric indicat. 
ing pyrometers specially suitable for hardening furnaces. Both 
publications are well illustrated, and the descriptive matter js 
clear and concise, 

StorK BROTHERS AND Co., Hengelo, Holland.— Centrifugal 
and turbine pumps are dealt with in a well got up little publica. 
tion to hand from this company. Among other things it gives 
some useful information concerning the erection and working of 
centrifugal pumps, data required for estimates upon proposed cen. 
trifagal pumping plants. Then some eighteen pages are devoted 
to the company’s low-lift centrifugal and turbine pumps, wherein 
prices and weights, dimensions, and much other useful infurmation 
is given, Atthe end of the pamphlet high-lift centrifugal and 
turbine pumps are dealt with. The pamphlet contains many 
excellent illustrations. 

SIgMENS BrorHeRS’ DyNAMO Works, Limited, Caxton Ilouse 

Westminster, S.W.—A pamphlet received from this firm has 
reference to commutation pole traction motors. From this 
pamphlet we notice that the firm has standardised a line of com- 
mutating pole traction motors ranging trom 22) horse-power to 
150 horse-power, and even larger machines have been designed, 
with outputs up to 275 horse-power. It is stated that for the 
smaller motors a special design has been patented, by means of 
which the introduction of commutating poles causes very little 
extra expense and small increase in the overall dimensions of the 
motors. The pamphlet contains some instructive information 
concerning these machines, and will no doubt be read with interest 
by engineers associated with electric traction work. 
THE LINOLITE ComPaNy, 25, Victoria-street, Westminster, s. WW, 
—Those who have to deal with electric lighting problems will 
no doubt find something to interest them in the literature 
just issued by this firm. A tasteful little pamphlet deals 
with the subject of electric lighting from the point of view of effi 
ciency and economy, and gives particulars of the ‘‘Tubolite’ 
system of lighting, in which the coiled filament of the ordinary 
bulb is replaced by a straight filament forming the nucleus of a 
‘* tube of light,” and backed by a polished reflector which increases 
the percentage of useful light from a lamp of agiven candle-power, 
We notice that metallic filaments are now used with this system 
of lighting. In addition to the pamphlet referred to above we 
have also received three leaflets relating to this system of lighting; 
also a leaflet descriptive of the ‘‘Challenge” door alarm, this 
being a simple apparatus which automatically switches on and off 
an electric bell connected with a door directly the latter is 
moved, 








Contracts.—Bennis and Co., Limited, have recently received 
orders for forty mechanical stokers and furnaces of various kinds, 
the majority of these being for the firm’s gritless and smokeless 
stokers, and many being repeat orders. 


THE New AUSTRALIAN Patent Act.—The Manufacturers’ 
Association of Great Britain informs us that it has, through the 
Commonwealth representative in London, made representations to 
the Australian Government regarding some features of the new 
Patent Act Amendment now passing its final stages in the Vom- 
monwealth Parliament. British manufacturers realise that the 
new amendment is a logical sequence to Australia’s new protective 
tariff. At the same time, owing to the very limited capacity of 
the Australian market, the new provisions for compulsory working 
are regarded as being somewhat in advance of the country’s 
industrial development. The Act will have to be very carefully 
administrated, or the effect of the compulsory working feature 
will undoubtedly be to compel the establishment of industries 
which, owing to market limitations, will be unprofitable, and so do 
the country more harm than good. Mr. G. Byng, the chairman 
of the Manufacturers’ Association, has urged the Commonwealth 
Government to reserve powers in the Amending Act that will 
enable the Government, at any future time, without further 
legislation, to grant to Great Britain concessions in return for 
similar concessions which may be made by any B-itish Government 
for the time being. In view of the growth of public opinion in 
favour of establishing closer trade relations with the Overseas States 
British manufacturers are anxious that no opportunity shall be 
lost of rendering less difficult the work of co-ordinating these local 
measures which affect Empire trade and industry. 


New QuayaGE AND HARBOUR FACILITIES AT GLASGOW.— 
Glasgow harbour facilities for the handling of grain and fruit 
imports have long been so inefficient as to be a standing reproach 
to Glasgow, and a source of inconvenience, annoyance, and loss to 
all concerned, as was frankly admitted by Mr. W. H. Raeburn, 
deputy-chairman of the Clyde Trust, at the last meeting of that 
body. Apart from the handling of grain by the regular liners, 
which had their own facilities, the tramp steamers brought a large 
quantity of grain and fruit to the = and these had been given 
berths anywhere in the harbour. The means of unloading were 
antiquated and the cost was heavy. The excuse hitherto made to 
the grain trade has been that the harbour was so congested that 
no place could be provided for their trade. With the completion 
of the new quayage at Meadowside, a short distance below the 
mouth of the Kelvin, this state of affairs will, however, soon be 
altered. This important extension to the available quayage of 
Glasgow harbour and the ground adjoining has been reported on 
by a special committee of the Clyde Trust as affording a site 
admirably adapted for the needs of the grain and fruit trade, and 
it has been decided to complete the quay and the ground to which 
it is a frontage in a way suited to and commensurate with the 
needs of this growing branch of Glasgow’s shipping trade. It has 
been decided that a goods shed 1650ft. long by 100ft. wide, esti- 
mated to cost £26,000, shall be erected 40ft. from the face of the 
quay ; that a double line of tramway, when required, shall be laid 
in front of and behind the shed with relative crossovers, turn- 
tables, and capstans, to suit, but without cranes for the present. 
A large granary is to be provided by the Trustees, erected at the 
back of the goods shed at the west end of the ground, where there 
are 34 acres unappropriated. In connection with this there will 
be two travelling grain elevators on the front of the quay, and all 
necessary modern appliances, the whole operated by electricity. 
It has been decided also that the whole operations of discharging, 
handling, storing, and delivering grain at Meadowside shall be 
under the control and management of the Trustees. At present 
the charge to shipowners for the discharge of their vessels by 
elevators, which they have to hire, or by steam winch, is a little 
less in some cases than the charge which it is proposed the Trust 
should make at Meadowside, but the extra cost in all cases will be 
more than compensated for by the extra dispatch. Not only will 





steel billets. Large blocks of foundry and basic pig have been 
purchased—one lot of 20,000 tons and another of 10,000 tons. 


the grain be handled more expeditiously, but it can be stored in 
up-to-date warehouses at a less cost than at present prevails, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, ke. 
é (From our own Correspondent.) 


Rheinland-Westphalia, 

'HOUGH accounts of an improvement in the iron trade 
have, at first, been received with some distrust, a feeling of con- 
fidence has now gained ground, and the last few weeks have 
proughnt more life into the iron and steel industry, At the 
Diisseldorf "Change on October Ist all sorts of iron were advanced 
crude iron, on au average, M.1 to M. 2 p.t.; basic bars 
are quoted M. 100 to M. 106, or M.2p.t. more than previously ; 
hoops stand at M. 125, as compared with M, 122 50 p.t.; heavy 
plates, M. 108 to M. 115 p.t., as compared with M. 105 to 
M, 112 p.t.; boiler plates, M. 118 to M. 125, as against M. 115 to 
M. 122 p.t.; sheets cost M. 123 to M. 130 now, which is about 
M. 3 p.t. more than previously. Inquiry for next year’s delivery 
continues lively. Producers show much reserve as regards the 
booking of forward orders; this, and the fact that foreign compe- 
tition has been less keen recently, have caused the tone of the 
market to become firmer, and the prices of sale are likely to meet 
with further advances later on. The majority of the mills and 
factories report themselves in good occupation, and they have 
their order books pretty well filled. On the lst of October the 
Bar Convention was finally formed in Berlin. 
belonging to the Steel Convention have bound themselves to sell 
bars, during the period from October lst to December 15th, only 
for delivery up to the first quarter next year; they are also 
bound, with the exception of the Hoeseli works, to sell bars for 
next year’s delivery not below M. 102 p.t. free Oberhausen, The 
rolling mills still complain of being in a neglected and unsatis- 
factory condition, The German export in iron is stated to have 
improved, and of the increase of 550,000 t., as compared with last 
year, in orders booked by the Steel Convention, a great part falls 
to export. Prices for foreign orders, unfortunately, remain low ; 
but there have also been symptoms of an improvement here, 


in price 


From the Siegerland. 

In the iron ore trade the business for 1910 begins to be 
transacted at the former rates. Nassau iron ore has been in 
better request lately at improved rates. Minette remains rather 
lifeless. ‘Ihe physiognomy of the Siegerland pig iron market has 
brightened ; more contracts come in, and makers no longer feel 
compelled to accept famine prices. Present rates are:—M. 56 to 
M. 58 p.t. for German foundry pig No. 1; M. 55 to M. 57 p.t. for 
No 3; M. 57 to M. 59 p.t. for German hematite; and M. 56 to 
M. 58 p.t. for iron for steel making. 


Upper Silesian Pig Iron Syndicate. 


At a general meeting, which was held in Benthen on the 
2nd of October, the Upper Silesian Pig Iron Syndicate has been 
prolonged for another year, i.¢., till the end of 1910. 


Production of Pig Iron in Germany. 

According to statistics given by the Union of German 
Iron and Steel Makers, the production of pig iron in Germany, 
including Luxemburg, was for September, 1909, 1,068,345 t., as 
compared with 1,100,671 t. in August, 1909, and as against 
928,729 t. in September, 1908. Outputin the different sorts of pig 
iron was as follows :—Foundry pig, 211,781 t., as against 181 964 t. 
in 1908 ; Bessemer, 33,962 t.; 27,637 t. in 1908 ; basic, 684,305 t., 
603,575 t. in 1908 ; steel and spiegeleisen, 93,983 t., as against 
71,951 t.; forge pig, 44,314 t., as compared with 43,602 t. in Sep- 
tember, 1908. Production during the period from January to 
September, 1909, amounted to 9,509,037 t., as compared to 
8,924,665 t. in the corresponding period the year before. 


Coal in Germany. 


The business in coal and coke remains steady, but deliveries 
in house fuel are rather smaller than usual. Silesian coalowners 
especially complain of an abatement in demand, and a reduction 
in output has even been taken into consideration. In coke, on the 
other hand, a rising tendency could be felt. 


Austria-Hungary. 

Very little life is stirring in the iron and steel industry ; 
inland as well as foreign competition is keen, influencing the 
condition of trade unfavourably. The prices now ruling are 
like y to prevail up to end of 1909. The Hungarian ironworks 
have secured fewer orders than during last year; instead of an 
order for 2000 wagons that was expected to be given out by the 
Government only 500 wagons have been ordered. A fair business 
is being done in all descriptions of fuel. The production of coal 
in the Ostrau-Karwin district this year was, up to end of August, 
50,406,430 q., as compared with 49,980,186 q. in the year before, 
which is equal to a rise of 426,244 q. 


Belgian Jron Trade. 

From week to week more firmness is shown, and business 
transactions have been rather extensive. The returns of the 
larger ironworks show trade in iron and steel to have been, on the 
whole, less unfavourable than was at first anticipated. Orders 
come in pretty freely, and rates incline to firmness in many cases. 
Increasing life is felt in merchant iron; sheets, too, are more 
animated than before; plates of 5 mm. sell at £5 4s, f.o.b. 
Antwerp. On the Belgian coal market prices continue the same 
as before ; even at the late tenderings for the State Railways very 
slight alterations in price could be noticed. There is a good deal 
of confidence shown generally. 








LAUNCHES AND TRIAL TRIPS. 


GLADSTONE, steel screw trunk steamer; built by Ropner and 
Sons, Limited ; dimensions, 378ft. 6in. long ; to carry 7900 tons ; 
engines, triple-expansion, constructed by Blair and Co,, Limited ; 
trial trip, September 24th. 

ROSENDAL, steel screw steamer ; built by the Laxevaags Engi- 
neering and Shipbuilding Company, Bergen; to the order of 
Hardanger-Sondhordlandske Steamship Company; dimensions, 
150ft. by 23ft. 6in, by 11ft. 3ft. ; engines, triple-expansion, 134in., 
22in., 35in. by 25in. stroke, pressure 180 lb.; constructed by the 
builders ; trial trip, September 25th. 

BELLUCIA, steel screw steamer ; built by David and William 
Henderson and Co.; to the order of Bell Brothers and Co., of 
Glasgow ; dimensions, 400ft. by 51ft. by 26ft.; to carry 4400 tons ; 
engines, triple-expansion, 25in., 4lin., 6lin. by 48in. stroke ; con- 
structed by the builders ; launch, September 28th, 

NATALIA, steel screw steamer; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Linea de 
Vapores Serra of Bilbao; dimensions, 290ft. by 42ft. beam ; to 
carry 3250 tons; engines, triple-expansion, constructed by the 
builders ; launch, September 28th. 


WEstGARTH, steel screw steamer ; built by Sir Raylton Dixon 
and Co,; to the order of R. and G. H. Rea; dimensions, 252ft. 
by 36ft. 3in.; to carry 2320 tons ; engines, triple-expansion, 18in., 
30in., 50in., by 36in. stroke, pressure 180 Ib., constructed by the 
builders ; launch, September 30th. 

DuMB hopper barge ; built by the Blyth Shipbuilding and Dry 
Docks Company; to the order of the North-Eastern Railway 
Company ; the machinery was built by Tangyes Limited, of Bir- 
mingham, 

PAKKMILL, steel screw steamer ; built by the Clyde Shipbuilding 
and Engineering Company ; to the order of T. P. R. Richards, 
lurpin and Co.; dimensions, 235ft. by 36ft. by 17ft. 3in.; engines 
constructed by the builders; launch, recently 


All the mills’ 


BRITISH PATENT SPECIFICATIONS. 





When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 
When the abridgment is not illustrated the Specification is without 


drawings. 

Coynes of Specifications may be obtained at the Patent-office Sale Branch, 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date gwen is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the | see ye mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 











STEAM ENGINES. 


19,358, September 15th, 1908.—AN IMPROVED PRESSURE-REGU- 
LATING VALVE, Otto Brutsch, of 5, rue de Avenir, Asniéres, 
Paris, France. 

This improved valve is of simple construction, and designed to 

rovide a reliable means for controlling the passage of steam under 
high pressure, and reducing it to any non-varying pressure, the 
valve being constructed to work automatically to suit the varying 
load of steam whether wet or superheated. In the known con- 
structions the auxiliary valve is loaded on one side by high- 
pressure or middle-pressure steam, so that the main spring of the 
auxiliary valve has to overcome this pressure before it can open 
the auxiliary valve. This high-pressure or middle-pressure steam 


N°19,358. 





acting on the auxiliary valve is situated in a balancing chamber 
formed beneath the main valve, so that ou the opening of the 
auxiliary valve this pressure is suddenly released and reacts on the 
main spring, thereby occasioning the known hammering. Accord- 
ing to the present invention, the auxiliary valve is formed as a 
piston, the lower portion of which works in a chamber formed 
concentrically within or beneath the balancing chamber of the 
main valve, and communicating freely with the low-pressure side 
through a central boring of the auxiliary valve. Owing to this 
construction, the auxiliary valve is acted on by low-pressure steam 
on both sides, and thus the main spring has not to overcome any 
high or middle steam pressure when opening the auxiliary valve, 
thereby avoiding hammering of the valve, and occasioning an 
immediate opening of the main valve.— September 22nd, 1909. 


INTERNAL COMBUSTION ENGINES. 


24,315. November 12th, 1908.—AN IMPROVED CARBURETTER FOR 
INTERNAL COMBUSTION ENGINES WORKING WITH PARAFFIN OR 
OTHER HEAVY PETROLEUM, Sydney Dawson Begbie, of the 
White House, Harlesden, Middlesex. 

Referring to the engravings, A is a conchoidal fluid conduit to 
which air is admitted through a passsage B, and C is a spraying or 
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Section Through X x. 


atomising device delivering petroleum in the form of a cold spray 
or mist into the current of air entering the conduit A through the 
passage B. A port D opens into the conduit A to admit an 
additional quantity of air. The conchoidal fluid conduit A has 


ribs E formed thereon to act as heat collecting surfaces, and is 
arranged within a chamber F through which pass the hot exhaust 





condnit to a suitable temperature. A valve G controlled by a 
float H provided in a chamber R operates in the well-known 
manner to control the supply of petroleum to the spraying device 
C, and a spring catetiah valve Fis provided to regulate the rate 
of admission of air through the port D. The current of air 
entering the carburetter through the passage B carries the 
cold petroleum — into contact with the hot wall of the 
conduit A, whereby the vaporisation of the petroleum is com- 
pleted and the temperature of the air raised. The mixture of 
heated air and vapour next passes the port D, through which a 
further supply of air is drawn in under the control of the valve .J, 
which is adjusted to regulate the amount of air entering through 
this port, in accordance with the rate at which the said heated 
mixture of air and vapour is drawn through the conduit A, where- 
by the carburetted air leaving the carburetter is diluted to the 
required degree. A valve K may be arranged at the exit end of . 
the conchoidal conduit A.—September 22nd, 1909. 


TURBINES. 


9475. April 21st, 1909.-IMPROVEMENTS IN TURBINE Nozz.zs, 
James Howden and John Holloway, both of 195, Scotland- 
street, Glasgow. 

The engraving, Fig. 1, is a horizontal section of the 
outer part of the stator where it bears against the side of the 
casing. The figure shows the inner or disc part A of the stator 
as being of usual construction, made in halves, planed and then 
temporarily bolted face to face, the disc part being thereafter 
turned all round its circumference, with the usual extended 
entrance for the steam, the usual recessed check on the same 
side, and a dovetailed groove a to receive the inner ends of the 
fixed blades B and the inner distance pieces C ; or the blades B 
may be held in position by the distance pieces, without engaging 
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Modified Construction 
Section on XY. 


the dovetailed groove. The outer ring D bears against the side 
of the turbine casing E, the part shown being on the level of the 
jointing face, where the upper or removable half of the casing 
is bolted against the lower or fixed half by means of horizontal 
flanges. e outer ring D is checked and dovetailed at R to 
receive the outer distance pieces C! which are shaped similarly 
to the inner distanced pieces C,and hold the outer ends of the 
blades B between them. The outer ring D is preferably, like the 
disc part A, made of cast iron, this metal being sufficiently strong 
and expanding equally with the casing at the same temperature. 
The distance pieces and the blades forming the nozzles are shown 
clearly in Fig. 2, while Fig. 1 shows the contour of the nozzles 
on a radial plane parallel with the axis and as passing through the 
line z1—y! of Fig. 2.—September 22nd, 1909. 


PUMPING AND BLOWING MACHINERY. 


28,160. December 24th, 1908.—IMPROVEMENTS IN PACKING THE 
Pistons OF VacuUM BRAKE APPARATUS AND THE LIKE, the 
Consolidated Brake and Engineering Company, Limited, and 
Edward Sydney Luard, both of Spencer House, South-place. 

The upper engraving represents a section of a portion of a 
vacuum brake piston provided with improvements in accordance 
with this invention. The lower engraving is a section illustrating 

a modified packing ring. A is the body of the piston, and B 

is the annular india-rubber band packing, carried by and secured 

to the outer peripheral surface thereof beneath the flange Al. As 
will be seen, the unbound or free end of the band is chamfered as 
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indicated at B'. C is the rib or projection extending around the 
piston and bearing against the inside of the packing B below the 
point at which the latter is secured to the piston. By the 
described construction and arrangement the ring B is mainta’ned 
in such a position that the chamfered end thereof always provides 
a good joint between the piston and the vacuum brake cylinder, 
not shown. The rib C, instead of being on the piston, may be 
formed on the inner surface of the band B, as shown in the lower 
engraving, the periphery of the piston being left plain. E is the 
copper band, which is preferably employed around the ring for 
securing the latter to the piston. F represents the wire for bind- 








gases from the internal combustion engine fed by the carburetter 
or other heating media are employed to raise the wall of the said 


ing the band E in place, either or both ends of the wire bei g con- 
veniently_passed through a hole in the flange A‘, and soldcred in 
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place. Among other things the invention renders pessible the use 
with rubber band packing of a piston having a flange at the lower 
end, as shown at A®, as well as the upper end, which hitherto has 
not been possible.—September 22nd, 1909. 


DYNAMOS AND MOTORS. 


19,921. Sept>mber 22nd, 19°S.—IMPROVEMENTS IN AND RELATING 
rO THE REGULATION OF DyNAMO ELECTRIC MACHINERY AND 
THE LIKE, <Akti ngeselischajt Brown, Boveri et Cie., 
Baden, Switzerland, 

In carrying the invention into effect in the form illustrated, 
which is suitable for use with direct currents, a moving coil O is 
mounted on a spindle A, together with a spring C, which carries 
the point bearing D. A rolling sector E is pressed by the spring 
C against the contacts F, which are stationarily mounted around 
the centre of the spindle A. In addition, a lever is mounted on 
the shaft A, which in this form of the invention is shown as a rol] 
H, which carries at the same time the spring C. In operation if, 
for instance, a direct-current flow in the turning coil O, and a 
uniformly saturated magnetic field cut it after the manner of 
Weston’s instrument, which current has such an intensity that the 
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developed torque counterbalances the torque produced by the 
weight W, the coil will adjust itself to a definite position. A 
slight increase in the intensity of current or terminal pressure 
will then recult in a turning movement in, say, a clockwise direc- 
tion, whilst a decrease will result in a turning movement in 
a counter-clockwise direction. If the moving coil be con- 
nected across the leads of a shunt dynamo, and so operate 
according to voltage or pressure, and if the resistance L 
be placed in the field circuit, then, as the rolling sector E 
is electrically connected with the one end M of the resist- 
ance, a rotation in one direction wil] result in an increase in 
the terminal pressure, whilst a decrease of pressure will take place 
by rotation in the other direction, introducing resistance in the 
field circuit for such a period until the torques acting in opposite 
directions on the moving coil O are equal to each other. There 
are two other illustrations.— September 22nd, 1909. 


19,384. March 11th, 1909.—IMPROVEMENTS IN AND RELATING TO 
ELECTRIC MOTORS FOR DRIVING SUBMERGED Pumps. 

The present invention relates to electric motors intended to be 
submerged and operated in water without the use of any enclosing 
casing, and has for its object particularly a motor which can be 
economically designed to operate efficiently under such conditions 
without any risk of damage if the motor has to run for some time 
unsubmerged. Economic design is attained by taking advantage 
of the presence of the water as a cooling means, and allowing a 
correspondingly high current density in the conductors, and 
to avoid risk of heating the motor is provided with a pump, by 


N°19,38498 











which it continually throws a stream of water over its windings. 
Where the motor is permanently connected to a pump—and this 
is one of the commonest uses of submerged motors—it is, of course, 
sufficient to provide a branch from the pump outlet to conduct 
water to the motor. The motor is shown in the accompanying 
engraving, but in its main mechanical outlines it is similar to 
motors already in use. It is of the induction type, current being 
supplied only to the winding of the stator. The rotor has conduc- 
tors passing through it, which are short-circuited at the ends by 
metal rings These rings are preferably enclosed in insulating 
material, and the rotor conductors are also insulated from the core 
preferably with rubber. The shaft of the motor is mounted in 
Jignum vite bearings, which are unaffected by the water.— 
September 22nd, 1909, 


MACHINE TOOLS AND SHOP APPLIANCES. 


21,428. October 10th, 1908.—IMPROVEMENTS IN MILLING CUTTERS, 
Kendall and Gent, Limited, and John Robert Ingham, of 
Victoria Works, Belle Vue, Manchester. 

Xeferring to the engravings, A is the cylindrical body of the 
cutter bored to suit a mandril, and provided with a keyway B for 
fixing same thereto in the usual manner. C are the cutting tools 
of circular section and made of steel suitable for the purpose, the 
body A being also made of material suitable for the purpose, which 
in most cases would be mild steel, and which may be case-hardened 
if desired. D are the Jocking bushes. These are bored to suit the 
cylindrical portion of the cutting tools, and are made taper on the 
outside. The holes E in the body A for receiving these bushes are 
also made to a similar taper, and the bushes being split longi- 
tadinally as shown, on being driven into the said taper holes, 


of 


into the bore of the cutter body so as to prevent them being driven 
in with the bushes. For the purpose of extracting one of the 
cutting tools in case it may be desired to replace same with a fresh 
one, a drifting appliance may be used such as is shown in the 
bottom engraving. In this illustration F is a tube having at one 
end ashort branch G at right angles to the main bore. A drift H 
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arranged to slide in the aforesaid tube has one end made with an 
inclined face. A short cylindrical plunger R is arranged to slide in 
the branch G, having its lower face inclined to the axis so as to 
rest fairly on the inclined end of the drift H, and of such a length 
that when the tube F rests on one side of the bore of the cutter, 
the plunger R is just clear of the other side of the said bore, the 
drift H being withdrawn.— September 22nd, 1909. 


MISCELLANEOUS. 


14,947. June 26th, 1909.—IMpROVED Rotary GRATE FOR GAS 
PRODUCERS, Gutehofinungshiitte, Aktienverein fiir Bergbau und 
Hiittenbetrieb, of Oberhausen, 2, Rhein Provinces, Germany. 

This invention relates to a rotary grate for gas producers, 

consisting of two concentrically arranged parts, an inner cylindri- 

cal or conical part carryiog the grate and an outer annular dish. 

These parts are rotated in opposite directions, and the inner part 

performs a greater number of revolutions per unit time than 

the outer part, with the object of rubbing together and grind- 
ing masses of clinker and of loosening the charge in the whole 
gasifying zone so as to produce uniform distribution of the 
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Plan with Step Grate Removed. 


blast and vigorous gasification. The dish A is driven through 
a toothed ring B fixed to the outer periphery of its bottom; to 
the inner periphery is fixed a second toothed ring C which 
drives through four pinions D the conical grate support G, the 
base of which is formed as a toothed wheel F to engage the 
pinions ; thus the direction of rotation of G is the opposite of 
that of A. The step grate H is circular in plan, and is mounted 
excentrically to the axis of rotation on the support G. The 
number of revolutions performed by the grate H in unit time is 
a multiple of that performed by the dish A, and this multiple 
can be varied by varying the ratio between the diameter of the 
toothed ring © and the toothed wheel F. When a strongly 
caking coal or a coal forming much clinker is being gasified, the 
number of rotations per minute should be as high as possible.— 
September 22nd, 1909. 


18,460. August 10th, 1909.—IMPROVEMENTS IN BEARER-SHOES 
FOR WIRE-ROPE RAILWays, Adolf Bleichert and Co., of Leipzig- 
Gohlis, Germany. 

The present invention relates to a bearer device or shoe for the 

supporting ropes of single and double rope railways, and consists 

in a considerable simplification of the fixing of the shoe to the 
supporting beam, by which the manufacture and mounting of the 
shoes is considerably cheapened and the cost of the rope railway 
installation reduced. In the form illustrated in the upper 
engraving the bearer-shoe A! on which the rope rests is supported 
by the transverse beam B! which is fixed to the support ; the beam 
is a flat iron bar, placed on edge and near the end has a rounded 
constriction, on which the bearer-shoe rests, the extreme end of 
the beam retaining its original rectangular shape. The shoe has 
a rectangular aperture C somewhat larger than the head of the 


held in a position 90 deg. from its normal position, and then 
rotating it to horizontal position. Rounded surfaces of the shog 
and beam then coincide. The projecting head of the beam pre. 
vents the shoe from sliding off in this position. In the form for 
single rope railways shown in the two lower engravings a flat iron 
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bar D is fixed to the iron pulley supports, said bar being adapted 
to be placed over the head of the beam B when the whole is in a 
reversed position. The same device can be used, if, instead of 
two, there are four or more pulleys, which can be carried by a 
system of automatically adjustable levers. —September 22n/, 1909, 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-office Official Gazette ) 


930,735. Device FOR FIXING ‘TURBINE BLADES, J. Dahl, (yoss- 
Flottbek, near Hamburg, Germany, assiqnor to Blohm and | 
Command itgesellschaft auf Actien, Hamlurg, Germany, a F; 
—Filed January 12th, 1909. 

There are six claims. The fifth runs as follows :—A device of 

the kind described for fixing turbine blades and distance pieces in 

a blade-carrying member of a turbine, said member having 
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grooves, comprising a rotatable shaft mounted parallel to the axis 
of said blade-carrying member, a dise carried by said shaft, a pin 
excentrically fixed on said disc, a pneumatic hammer mounted on 
said pin, a stem on said hammer movable in the grooves on the 
blade-carrying member, and a brake for said blade-carrying 
member. 


933,124. Rortnc MACHINE, W. 7, Sears, Philadelphia, 
assignor to Niles-Bement-Pond Company, Jersey City, N 
Filed January 25th, 1908. 

This patent is for the combination with large boring machines 
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of two jib cranes, as shown in the engraving. The cranes can be 
worked independently, so that one may lower while the other 
lifts, There are two claims, 








Roya AGRICULTURAL SOCIETY OF ENGLAND, LIVERPUOL SHOW, 
1910.—It has been definitely decided to hold the Show of the 
Royal Agricultural Society of England at Liverpool (Wavertree 
Playground) in the week following the Ascot Meeting, from Tues- 
day, the 2Ist, to Saturday, the 25th June, 1910. ‘The Society 
has also decided to institute competitions for the best-managed 
farms in Lancashire and Cheshire, and classes will be provided for 
large and small arable farms, and large and small stock or dairy 
farms, with prizes of £100 and £50 for the large farms, and £50 
and £25 for small farms, the total amount of the prizes being 
£450. Detailed particulars of the farm prize rg ed will be 








forcibly compress or grip the shanks of the cutting tools C, which 
are previously inserted into position and rest on a stop piece inserted 





beam, with a rounded cavity at the top. The bearer shoe is 
placed in position by pushing it over the end of the beam, while 





forwarded on application to the Secretary, 16, ford-square , 
London, W.C, 
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—— 
NOTES ON THE DESIGN OF SHAFTS, WITH 
gPECIAL REFERENCE TO HIGH-SPEED ELEC- 


TRIC GENERATORS. 
By H. H. JEFFCOTT. 
No. I. 


Abstract of contents—The following articles contain 
some results of an investigation of the lateral stability of 
rotation of loaded shafts and the factor of safety. ; 

The lateral stability depends chiefly on two mechanical 
reasons, (1) the perfectness of balance, (2) the speed not 
being a whirling speed. Loaded shafts are balanced 
statically and dynamically—statically, by arranging 
that it is in neutral equilibrium in all positions when on 
horizontal knife edge supports, in order to secure that the 
total loads on opposite sides of the axis are of equal 
moment to one another; dynamically, by running the 
shaft and noticing at convenient sections if there is any 
excentricity of motion, in order to secure that the loads 


which are diametrically opposite each other are of equal | 


moment with regard to the axis. 

Dynamic balancing presents an interesting phenomenon. 
If there is excentricity at a section under examination, 
the addition of a balance weight opposite the point of 
maximum displacement sometimes has the eftect of 
simply reducing that displacement; and sometimes, in 
addition to reducing the displacement, it causes the dis- 
placed point to travel round the section, the addition of a 
further balance weight causing a further rotation. This 
is explained in sections 2, 3, 4, and the results = 
throw light on the nature of the out-of-balance loads 
when the phenomena of dynamic balancing are observed 
at a number of sections. 

The determination of the whirling speeds is a matter 
of great importance. The first whirling speed is usually 
required with some accuracy, and for some purposes the 
second and even the third may be desired. The principal 
steps of a method for their determination in the general 
case of a shaft loaded symmetrically with regard to its 
axis are given. 

At a whirling speed the centrifugal and elastic forces 
on a shaft are in dynamic equilibrium for an imagined 
displacement of proper type. The method followed con- 
sists in equating these forces for any system of load, and 
obtaining therefrom an equation which the displacement 
at any point of the neutral axis must satisfy. This equa- 
tion can be solved in certain cases for all the whirling 
speeds, but in general a displacement curve is assumed 
with coefficients which are determined by imposing 
concidence at certain points between it and the actnal 
displacement curve. The solution of the equations in all 
cases gives the speeds at which the centrifugal and elastic 
forces are equal, or the whirling speeds. The unbalanced 
magnetic pull which arises in dynamos, consequent on a 
displacement of the armature, aids the centrifugal forces, 
and must be added to them. Its value in any case is 
indicated. The effect of end thrust on a shaft on its 
whirling speeds is also considered. 

General expressions are given for the strains in a 
rotating shaft under torsion and supported by two bear- 
ings. The flexural, torsional and rotational strains are 
examined separately, and the factor of safety approxi- 
mated to. The effect of flaws on these strains is con- 
sidered, as well as the nature of application of the loads. 
General remarks relative to the factor of safety required 
in any particular case are added. An example of the 
determination of whirling speeds and factor of safety 
of a turbo-dynamo shaft is appended. 


1. It will be understood that in the following articles a 
loaded shaft primarily means a shaft supported at both 
ends by bearings, which in general are not free, so that 
they exert bending couples on the journals. The shaft is 
conceived to be loaded with masses distributed in any 
manner along its length, but symmetrical with regard to 
its axis. The case of a high-speed electric generator or 
turbo-dynamo will, in the main, be dealt with, and un- 
balanced magnetic forces arising from the departure of the 
armature from the centre of the field will be taken into 
account. 

In particular cases the shaft will be considered to be 
free from end bending coupies, and to have its load not 
quite symmetrical with regard to its axis. In general, 
too, the speed of rotation will be considered as 
quite uniform. It will be noted that if the angular 
velocity w is not constant, the bending stresses on 
the shaft due to out-of-balance loads correspond to a 

4 (dw\? 
ane 7 ; 

2. The lateral stability of motion of a loaded shaft (as 
distinct from torsional stability) depends chiefly on two 
things :—(1) The perfectness of the balance of the load, or 
its symmetry about the shaft axis; (2) the speed not 
being a whirling speed. 

If a body be rotating about a fixed axis, which is not 
& principal axis through its centre of inertia, it will in 
general exert stresses on the axis, and the bearings which 
keep the axis fixed will experience stresses. If the axis 
of rotation is a principal axis through the centre of inertia 
of the body, and if it be under no external forces, there 
a be no stress on the axis, and the body will rotate 
reely, 

With regard, then, to imperfection of balance, for each 
small out-of-balance load m distant r from the axis of 
rotation the shaft experiences a force m wr in a direction 
at right angles to its length passing through the mass. 
Or, expressed in a more convenient form, the force in lbs. 
weight = 2°84 r N2 10-5 per Ib. of material, where r is 
expressed in inches and N is speed in revolutions per 
minute, 

lor @ number of such out-of-balance loads there will be 
& Corresponding number of forces. The bearings will in 
general be subject to reactions due to these forces, which 
rotate in direction along with the shaft, so that a bearing 
18 at one instant urged in one direction, and half a revo- 
lution later in the opposite direction. This may cause 


constant angular velocity 2, where 2!‘ 





vibration in the bearing, especially if the bushing is worn 
away ; a result which is accelerated by this action. 

It should be noticed that although the various out-of- 
balance loads may be ‘statically balanced, yet they will 
give rise in general to actions on the bearings. The 
simple case of two out-of-balance loads of equal magni- 
tudes, and equidistant from the axis on opposite sides, 
but at different points along the length of the shaft, will 
make this clear. These two loads are statically balanced ; 
i é., if the shaft be placed on horizontal knife edges at its 
ends it will be in neutral equilibrium in all positions. If 
rotated, however, there will be reactions on the bearings. 
In fact, the two centrifugal loads then give rise to a 
couple whose axis is perpendicular to the shaft (and to 
the centrifugal forces), and this is balanced by an equal 
couple consisting of the pair of equal and opposite forces 
on the bearings. In this case the bearings are each sub- 
ject to forces rotating in direction, equal in magnitude, 
but in opposite directions at any instant. Hence the 
importance of dynamic balancing in addition to static 
re srg To secure dynamic balance the various parts 
of the load are often separately balanced statically, and 
finally to test the dynamic balance the completed arma- 
ture and shaft are mounted in bearings and run at a 
convenient speed. A pencil is held near the rotating 
mass at a suitable point, and if the balance is not quite 
true the pencil will mark the circumference at one posi- 
tion only, showing excentricity of rotation; while a con- 
tinuous mark all round the circumference indicates 
dynamic balance at that section. 

If the shaft be out of balance it is customary to place a 
balance weight opposite the point of maximum throw out 
at the section examined (indicated by the position of the 
pencil marking), and when the shaft is run again the 
marking will be found to have altered in one of two ways. 
First, the marking may have the same central position 
but extend more round the armature in both directions, 
and if further. balance weights be added, ultimately extend 
equally all round the periphery. Secondly, the central 
position of the marked portion may shift round the 
armature through a certain angle, the extent of the mark- 
ing becoming gradually greater than at first. If, then, an 
additional balance weight be added opposite this new 
central position, the central position of the marking on a 
further trial will be found to have travelled still further 
round the armature. At the same time the marking 
gradually increases in extent till balance is obtained. 

3. To understand this let us imagine an out-of-balance 
load m, at a point Pj, along the shaft. This load on 
rotation will bend the neutral axis between the bearings 
into a curve, and the displacement of any point on the 
neutral axis from its original position will be greatest 
near P,, the position of the load. If a second load my is 
added at a point P., so that mz is on the opposite side of 
the axis from m, this load would on its own account 
produce a displacement curve of the neutral axis on the 
opposite side to that due to m, and this displacement 
would be greatest near P.. If both loads are on simul- 
taneously, the curve of the neutral axis will be the 
resultant of the two curves, which is got by taking the 
algebraic sum of their ordinates. Now for given masses 
m, and mz, the effect of mz (at P.) on the displacement at 
P, is greater the nearer P, is to P,, for the displacement 
there is got by subtracting the displacement at P, due to 
my (at P,) from. the displacement at P; due tom; and we 
have seen that the displacement due to m, is greatest 
near P). 

For the particular case of equal and opposite loads we 
can see this otherwise. From the theory of beams on 
two supports, the displacement at P, due to a load m at 
P, is equal to the displacement at P; produced by m at Ps». 
Hence remembering that the displacement is greatest 
near the load, the effect of the second load on the first is 
greatest when their points of application on the shaft 
coincide. 

Now the magnitude of the force exerted by the mass 
m, depends on the distance of m, from the axis of rota- 
tion, which distance is equal to the displacement r, of the 
axis at P, plus the distance a, by which the load is 
initially distant from the axis—when stationary. Thus 
the force exerted is 7; w? (r; + a1). 

Accordingly, when 7, is placed near P,, since it then 
exerts the greatest effect it can in reducing the displace- 
ment 7; at P;, it consequently exerts its greatest effect in 
reducing the force mw (7; + a,), and thus still further 
reduces 7. 

It is to be noticed that, conversely, m; will then exert 
its greatest effect on m2, so that the force due to m, is 
least when P, and P, coincide. But as the force depends 
only in part on the displacement (and, further, we may 
for present purposes take a2 considerably greater than a;), 
we can in general take it that che second load exerts the 
greatest effect on the first when its position is near that 
of the first load. 

Imagine now three out-of-balance loads, two (7, mz) 
on one side of the shaft, and the third (ms) on the opposite 
side. Then, from what we have said, if the points P,, 
P., P; of application of the loads occur in that order along 
the shaft, m3 exerts a greater effect on m2 than on m, 
since P,; is nearer P, than P;. In other words, if we had 
a shaft with two out-of-balance loads, 2, 22, on one 
side, and we add a third, m;, on the opposite side, the 
load m. is rendered less effective comparatively than 7). 

If, further, m, and mz be not on the same side of the 
axis, but 2, be in a plane through the axis making an 
angle @ with 2,, the displacement at any point P; is the 
resultant of the displacements due to m, and m: separately, 
and it makes an angle ¢ with m, where ¢ is less than 94. 
If, now, a balance weight m; be placed at P; on the side 
opposite to ¢, it will in general diminish the force of me 
more than that of 2, so that the resultant of mm, and mg, 
changes its direction somewhat, and » becomes smaller. 

In other words, if we have a shaft with two out-of- 
balance loads, and the point of maximum displacement 
at a given section be determined, and a balance weight 
be added on the opposite side of the shaft in that section, 
the position of maximum displacement in that section 





will be found to have shifted round the shaft by an 
amount dependent on the magnitudes of m, mz, m,, a), 
dz, dy, », and the distances P; P; and P» P;. 

Thus if a; is large compared with a2, and P, P; is large 
compared with P, P;, there may be considerable angular 
shift of maximum displacement. On the other hand, if 
a; and a, are nearly equal, and likewise P, P; and P,P, 
also nearly equal, the amount of shift may be very small. 

In practice the positions and magnitudes of the out-of- 
balance loads are, of course, unknown, except in so far as 
they are statically balanced. Dynamic balancing con- 
sists in examining the circumference for displacement at 
two or more sections, and it will be readily seen that the 
principles introduced in the above examples are -applic- 
able. When a balance weight is added at a section it in 
general reduces the out-of-balance forces near that section 
more than those remote from it, so that the resultant 
displacement then comes nearer to the direction of the 
resultant of the remote loads. The amount of the 
angular shift of the displacement at a section depends on . 
the positions and magnitudes of the various loads, and 
whether they are composed of small masses at large dis- 
tances from the axis, or large masses at small distances. 
Sometimes the angular shift will be large, sometimes very 
small. If the out-of-balance loads are all in the same 
plane (containing the axis), there will plainly be no 
angular shift, since all the displacements lie in that plane. 

4, A proper consideration of this phenomenon throws 
light on the best method of balancing in any given case, 
Ideal balancing is to place an equal balance weight 
opposite each out-of-balance load, but this cannot be 
realised, as the loads are not known, and even if they 
were it would not be possible for constructional reasons 
to place balance weights at any point along the shaft. 
Usually it is convenient to consider two or three sections 
along the length at which provision is made for the 
addition of balance weights By a close examination of 
these sections in the light of what precedes, the best 
arrangement of balance weights may be devised. Thus 
the effect of the addition of a trial balance weight 
opposite the points of maximum throw out in each of the 
sections may be observed before any permanent addition 
is made, as well as the points of greatest displacement in 
these sections before the trial weight is added. This 
will generally give some information as to the disposition 
of the out-of-balance loads, and the arrangement of 
balance weights is to be chosen to meet this disposition 
as proportionately as possible, and at the same time the 
preservation of static balance must be kept in view. 

In the final result the bearings should be free from 
rotational stress ; the couple occasioned by the dynamic 
out-of-balance loads about an axis perpendicular to the 
axis of rotation of the shaft should be neutralised by an 
equal and opposite couple about the same axis due to the 
added balance weights. Further, the local (displace- 
ment) strains at any point in the shaft should be kept as 
small as possible. 

It is not intended in the present paper to express the 
general case of unbalanced load mathematically ; suffice 
it to say that expressions for the angular shift have been 
worked out for certain typical cases. 

5. Beyond the unevenness and vibration in running, 
and the consequent wear of bearings, out-of-balance 
loads can hardly be regarded as dangerous. The second 
cause of lateral instability of motion that is noted above 
—Sec. 2—is, however, different in this respect, for if a 
machine be run at a whirling speed, very serious conse- 
quences may follow. Accordingly it is very important in 
design that the normal working speed of a machine 
should not nearly coincide with a whirling speed. To 
define whirling: If a shaft loaded symmetrically with 
regard to its axis be rotating about that axis, and be 
slightly displaced by bending from its straight position, 
two sets of forces will in general be called into play. 
These are (1) centrifugal forces tending to increase the 
displacement; (2) elastic forces of restitution tending to 
restore the shaft to its straight position. In addition, in 
dynamos there is an unbalanced magnetic pull which aids 
the centrifugal forces. When the speed is low the elastic 
forces predominate, and the shaft comes quickly back 
to its original straight position. If we increase the speed, 
however, the centrifugal forces increase until they become 
equal to the elastic forces. The corresponding speed is 
called a whirling or critical speed. At this speed there is 
no tendency for the shaft, when once displaced, to return 
to its original straight position—it remains bent. The 
bearings then are subject to forces rotating in direction, 
and of a period corresponding to the speed of the shaft ; 
forces which may be regarded as composed of horizontal 
and vertical components, each varying with the same 
period. Above this speed the centrifugal forces for that 
type of displacement preponderate, and the shaft tends to 
become further displaced from the straight position. 

Looking at the matter from a somewhat different 
point ot view, we may take the case of a shaft supported 
between two bearings. The shaft will remain displaced 
provided the distance between the bearings has a definite 
value corresponding to a given speed of rotation. If the 
bearings be closer together than this distance the elastic 
forces of restitution are greater than the centrifugal 
forces, and the vibration will quickly vanish on account 
of molecular friction (unless reinforced by some other 
force of proper period). The displacement is a permanent 
one only when there is a definite relation between the 
length and speed. 

The motion then corresponds to that of the shaft 
executing free lateral vibrations between the bearings, 
and the bearings may be regarded as nodes. Ifthe speed 
be raised the nodes become closer together than the 
bearings, and permanent vibration of a fixed period 
cannot take place (until the bearings coincide with the 
nodes again). The imagined displacement gives rise to 
a vibration which is quickly damped out by friction. 


For the simple case of a single load m on a massless 


shaft we have T=27 / 7 , if f is proportional to the 
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elastic force of restitution minus the centrifugal force, and | 
T is the periodic time of vibration. 
infinite, and the load remains permanently displaced. | 
For smaller values of the centrifugal force, T is finite; | 
and when the centrifugal force vanishes (i.e., # = 0), T is 

the period of lateral vibration of the load. 
Chree’s paper, Phil. Mag., May, 1904.) 


When { =0, T is 





GERMAN SHIPYARDS. 


No. IL* 


THE AKTIEN-GESELLSCHAFT ‘‘ WESER.” 
Tue present Aktien-Gesellschaft ‘“Weser” had _ its 
origin in the shipyard of C. Wiitjen and Co., which was 


manager. 


Empire. The company, the capital of which was about | numbers rose to more than 500, and included 50 vessels 
£225,000, took over the whole works of the firm of | for the German navy, 90 sea-going vessels of considerable 
C. Wiitjen and Co., Herr C. Wiitjen remaining as | size for the Norddeutscher-Lloyd, the German steamship 
By the purchase of adjacent tracts of ground | 
the site was gradually increased in extent to 8} acres. 
(See Dr. | Since, however, the chances of farther extension were 


then at an end, and as the yard only possessed building 


slips for broadside launching, which were unsuited for | 
the construction of large war and merchant vessels, 
the company decided to relinquish the whole of its | 
Bremen estate and to lease a new site in the suburb of 
Grépelingen from the State of Bremen for a period of 
sixty years from January Ist, 1901. The work was 
gradually transferred to the new yard, and the old site 
with all its plant was sold on June 30th, 1905, for £75,000 
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“The Engineer® 


Shipyard Smithy. 

Sheds for Frame Blozks, Setting Blocks, Ang’e 
Furnaces, and Boilers. 

Machine Sheds and She is for Plate Furnaces. 

Plate Store, w.th Moulding Loft above. 

Central Power-hous2 for Shipyard. 

Central Boiter-house for Shipyard. 

Bur'ding for Water Purification. 

Cooling Tower. 

Engineers’ Shop. 

Tiasmiths’ and Coppersmiths’ Shop. 


* No. |. appeared October 8th. 


Fig. 2—THE LIGHTSHIP FEHMARNBELT 


The transformation into the Aktien- 
Gesellschaft “‘ Weser” took place on March 26th, 1872, 
the object in view being principally that of undertaking | Armaturfabrik. 
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the construction of large iron steamers and other vessels 
for the navy which was to be created for the new German | pany comprised the building of 18 steamers and 120 other displacement, 5100 indicated horse-power, and 15} knots 
els. Under the Aktien-Gesellschaft “ Weser” the ' speed. The largest war vessel built in the old Weser 
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Joiners’ and Carpenters’ Shop. 


Painters’ Shop. 


Painters’ Store for Oil, Tar, &. 


Galvanising Shop. 
Saw Mill. 

Timber Store. 
Shipyard Offize. 


Coppersmitihs’ Shop. | 


Boiler Shop. 


Fig. 4—PLAN OF THE ‘‘WESER” 


vess 


The work done in the old yard of the C. Wiitjen Com- 






to the Norddeutscher-Lloyd, which company thereupon 
called into being the Norddeutsche Maschinen und | indicated horse-power, and 16 knots speed. Then 


| were three 30-ton mine-laying boats, each of 80 horge. 


Fig. 3-THE CRUISER GNEISENAU ON THE FLOATING DOCK 






companies Hassia and Neptune and other Bremen firms 
and, in addition, 51 steam dredgers. Amongst the latter 
was the sea dredger Franzius, which was able to handle 
35,000 cubic feet of material per hour from a depth of 
56ft. The first war vessels built by the A. G. Wegery 








power and 7} knots speed. These were followed, amongst 
other craft, by 13 boats of the Wespe class. These boats 
were the first German armour-clad gunboats, and each 
were of 1100 tons displacement, 700 indicated horse. 
power, and 9 knots speed. In 1882 the Weser yard built the 
first German torpedo flotilla, consisting of seven boats of 

























the Schiitze class, each of 54 tons displacement, 700 






followed several small cruisers, the two armoured coast 





























































Cm. Store Sheds for the Boiler Shop. 
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Lm. Pattern and Timber Store. 


SHIPYARD AT GROPELINGEN 


defence vessels Beowulf and Frithiof, each of 4100 tons 
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‘ard was the protected cruiser Victoria Louise, of 5660 | 


tons displacement, 10,000 indicated horse-power, and 
19 knots speed, which was completed in 1897. . This 
vessel was followed by eight small cruisers of 2700 to 
3950 displacement, 8000 to 12,500 indicated horse-power, 
and 214 to 233 knots speed. 

Of these the small cruiser Miinchen, of 3250 tons dis- 
placement, 12,500 indicated horse-power, and 23} knots 
epeed, which was the fiftieth war vessel built for the 
German navy and the last one built in the old yard, was 
launched on April 30th, 1904. As above mentioned, the 
the old Aktien. Gesellschaft “ Weser” had only slips for 
proadside launching. Large vessels are now rarely built 
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about 100 call stations distributed over the yard and 
buildings. Close to the offices lies a one-storeyed shed, 
which was temporarily used for office purposes, and on the 
removal of these to their proper quarters it was fitted up 
asa canteen. Here about 1000 workmen dine daily at 
an exceedingly cheap rate, while numerous officials and 
others are served in a separate restaurant. 

The site of the works is so extensive that ample room 
is left for additions which may in future become 
necessary. Similarly all the shops are laid out in such a 


manner that they can be enlarged lengthwise without | 


difficulty, and so as to permit of their present crane 
arrangements being utilised. The various shops are so 





Fig. 5—THE OFFICES 


on slips of this kind except on the Great Lakes of 
America. 

With the lightship Fehmarnbelt, which was the last 
vessel built by this firm on the old broadside slip, the 
work of the company in the old yard in Bremen came to 
anend. Fig. 2 shows the vessel just ready for launching. 

From this time forward all the vessels have been built 
in the new yard at Grépelingen, the slips of which are set 
for fore-and-aft launching, the arrangements being such 


as to enable the company to build rapidly and in an | 
In | 


up-to-date manner vessels of the very largest class. 
addition to several smaller craft, the merchant vessels 
hitherto built in the new yard comprise four steamers for 


the Neptun Company, the steamer Rheinfels for the | 
Hassia Company, and the two liners Lothringen and | 


Thuringen, the Imperial mail steamer Lutzow, and the | 
cargo and passenger steamer Berlin for the Norddeutscher 
Lloyd. In addition, three lightships, a pilot steamer, and | 
several dredgers have been delivered to their various | 
owners. For the Imperial Navy the output has been two | 
wine-laying steamers named the Nautilus and the 
Albatross respectively, the surveying vessel Planet, the | 
small cruiser Leipzig, and the armoured cruiser 
Gneisenau—a view of which vessel after completion and 
in floating dock is given in Fig. 3. The battleship West- 
falen, the first vessel of the Dreadnought type crdered by 
the German naval authorities, is now being fitted out, 
and a second vessel of the same size, the Ersatz Beowulf, 
is still on the stocks. 

As mentioned above, the new Weser Yard is in 
Grépelingen, and is situated close to the entrance to | 
second basin of the Bremen Free Harbour. The total 
area of the site is 150 acres, and the length of the water | 
frontage 1312 yards. The arrangements include a wet 
dock, completely separated from the river Weser by a | 
tongue of land 1640 yards in length running from south- | 
east to north-west—see Fig. 4—so that the shipping 
trafic and the shipyard work do not interfere with each | 
other. The wet dock is about 1312 yards long by 219 | 
yards broad, and is dredged to a depth of 33ft., which is | 
sufficient for the accommodation of the largest vessels, | 
while the longest building slips are opposite the largest | 
and deepest part of the stretch of water. The entrance 
to the wet dock is from the outer basin of the second | 
dock of the Free Harbour. This outer basin is so roomy 
that vessels of the largest size can turn in it without | 
difficulty. 

In the broad mouth of the wet dock lies a large new 
floating dock, which was itself built in the yard. Its 
length is 590{t , its width over all 90ft., and its displace- 
ment 10,500 tons. It is arranged in five sections, and, | 
should the necessity for it arise at a later time, it may | 
be lengthened to 656ft., so that it could accommodate the | 
very largest war vessel in existence. In Dock No. I. of | 
the Free Harbour the company also owns an older float- | 
ing dock, with repairing shops, which, however, is only 
able to raise vessels ranging up to 2800 tons. 

Beside the main entrance, on the landward side, are 


placed that the ship and engine building departments are 
entirely separated. At the southern side of the yard 
behind the slips lie the shipbuilding shops in the 
following order :—Smitny, shed, bending-block sheds, bar 
furnaces, and boiler-house. Then come the machine 
sheds with the plate stores, moulding loft, shipyard, 


| power station, «c., behind them, followed by the 


shipyard engineer's shop, the tinsmiths’ and copper- 


| smiths’ shops, the shipyard store, the joiners’ and 


carpenters’ shops. Close at hand there is the breakfast 
hall, whereby the workmen are saved the long journey to 
the canteen in the breakfast hour—see plan, Fig. 4. 
Then come the painters’ shop and the stores for oil, tar, 
&e., and finally, standing entirely apart from the rest, 
the saw mill and timber stores. 

In the space of ground behind the wet dock are all the 


| engine shops, comprising the coppersmiths’ shop, boiler 


shop, store sheds, the erecting shop, and stores for finished 
parts; behind these again lie the engine smithy, the 
engine works power station, the foundry office buildings, 


| and the pattern shop, while standing entirely by them- 


machine sheds into one line, which with its branches 
serves the needs of the wet dock, the water frontage, the 
machine sheds, and the building slips. All the main 
lines have small branches into the various shops, and are 
inter-connected by means of cross lines and points ; turn- 
tables, on account of the expense of their installation and 
of the trouble and loss of time in working which they 
occasion, being resorted to only in places where they are 
unavoidable. The lines are all Jaid to the standard 
gauge and have an extra inner line for narrow-gauge 
vehicles as well. Material is transported by walking 
cranes and also by steam storage locomotives, which 
obtain steam at 118]b. pressure from the power station. 
Immediately in front of the building slips are the 
machine sheds—see Fig. 7—consisting of four longitudinal 
bays, each measuring 82ft. by 328ft., and a transverse bay 
measuring 82ft. by 345ft.—see plan, Fig.7. The latter 


| serves as a plate laying-off floor, and above it is arranged 


the moulding loft. 

In the four longitudinal bays are to be found the 
various machine tools enumerated in the accompanying 
list, and arranged as shown. The tools are driven in 
groups by means of belting, with the exception of the 
larger machines, which are driven separately. The plate- 
laying-off floor in the transverse bay is supplemented by 
two smaller floors of 246ft. by 23ft. and 82ft. by 18ft. 
respectively in the longitudinal bays, which will be 
removed elsewhere when the sheds have to be extended 
to make room for additional tools. In the plate laying- 
off shed there is a 5-ton overhead travelling crane of 82ft. 
span. The path of the crab extends 28ft. beyond each 


‘end of the shed, so that the material can be passed 


conveniently through the outer doors and transferred to 
the cranes in the longitudinal bays. 

In each of the four longitudinal bays there are two 
electrical travelling cranes of 15ft. 6in. span, on each of 
which there are two crabs of three tons capacity, which 
can be worked by the men themselves. In addition, all 
the machine tools are provided with cranes, the arrange- 
ment, capacities, number, &c., of which may be seen in the 
table accompanying Fig. 7. To facilitate the handling of 
material the line running past the building slips passes in 
a transverse direction through the longitudinal bays, so 
that the material, when worked into shape, can, by the 
help of the overhead travelling cranes, be loaded directly 
on to the railway trucks, and carried along to the vessels 
under construction. 

At the south side the machine sheds are adjoined by 
three sheds, each of 150ft. by 65ft. 6in., containing the 
plate and frame-bending blocks and the plate furnaces 
—79ft. by 10ft. Each of these latter sheds has two 
electrical overhead travelling cranes of two tons carrying 
capacity. The individual machines are likewise provided 
with ten large cranes. Worthy of special notice are the 
hydraulic frame-bending apparatus and bevelling machines 
by Davis and Primrose, of Leith, which are here made 
use of. The method of using the former may be gathered 
from Fig. 8. 

The central power-house for the shipyard department 
has four steam engires totalling 1000 indicated horse. 
power, which drive eight dynamos and two air-com- 
pressors. Uccupyifg the same building is a further 
steam-driven air-compressor. The steam boilers have 
8600 square feet of heating surface, and three additional 
boilers are still to be erected. The boiler feed-water is 
supplied by a special line of pipes, while the condensed 
water is cooled and purified by means of a special 
chimney cooler. 

While, as above pointed out, the building slips in the 
oldyyard were all of the broadside launching type, because 
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Fig. B—INTERIOR OF THE SHIPYARD MACHINE SHEDS 


selves are the foundry with its store, the material sheds, | there was not room for the fore-and-aft method, those in 


situated the three-storeyed office buildings, a large struc- | and the timber store. | the new yard are arranged in the ordinary way, and lead 
: |. The material is brought in partiy by water and partly | into the wet dock. So far five building slips have been 
mercial and technical offices are arranged—see Fig. 5. | by rail, the yard being connected by a branch line with | constructed. On these vessels up to 650ft. in length can 
From a large pillared entrance hall broad staircases lead | the State Railway. The branch line comes in from the | be built. When required, three additional slips for 
to the upper storeys. The entrance halls and offices are | south, and divides into four main branches, one of which 
commodious, well lighted, and airy, and are arranged in | leads to the plate and bar store behind the shipyard 


ture 228ft. in length by 128ft. in depth, in which the com- 


accordance with the latest ideas. 
lighted electrically, 
laid with cork covered with linoleum. In the basement | 
38 a central telephone exchange, which is connected with 


All the rooms are | workshops ; a second passes along behind these shops to 
the floors are sound-proof, and are | the engine works department ; the third leads to the tim- 
ber store, and the fourth to the foundry. The three latter | 
branches join together again on the far side of the | reach of the cranes is 65ft. 7in., and their carrying 


vessels of still larger dimensions can be added. Two of 
the five existing slips are worked entirely by travelling 
tower cranes, four in number, which were constructed by 
the Benrather Maschinenfabrik Aktien-Gesellschaft—one 
of them 


is shown in Fig. 9. The greatest out- 





414 


THE ENGINEER 





Ocr. 22, 1909 





—— 





~ 


capacity at that radius is 2.75 tons, while with an 
outreach of 32ft. 9}in. the capacity is six tons. The 
highest position of the lifting hook is 96ft. 6in. above the 
top of the crane path rails. The speeds with the 
maximum load and the necessary motor powers are the 
following :— 

Moving the crane ... 197ft. per minute with 60 horse-power (motor) 


Tarning the crane ... 246ft. = os 2 = a 
Moving the crab ... 98ft. S ae = a 
Hoisting . 66Ft. se ae a 


With a load of 2.75 tons the speed in the last-mentioned 








magnetic strap brake can be worked from the drivin 

platform by means of a hand lever, so that the lo 
| and also the empty hook can be lowered by a simple 
| easing of the brake. The motor for moving the crab is 
| built into the latter, and likewise acts through bevel 
| gearing on the four motion wheels, while the turning gear 
of the crane is mounted at the foot of the revolvin 

| column. Between the worm wheel and the bevel whee 
gear, which in this case transmit the motion, is inserted 
a maximum friction coupling, which is so adjusted that it 
can just set the crane in motion in presence of a wind 
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Fig. 7—PLAN OF THE SHIPYARD 


case becomes 164ft. per minute. The width of opening 
in the base in the case of two of the cranes is 16ft. 5in., 
while in that of the other two it is 19ft. 8in., and the 
distance from centre to centre of the trolleys is 27ft. 104in. 
The crane consists of an outer supporting framework 
115ft. in height, the lower part of which is of portal form, 
so that the trucks for bringing up the building material 
have ample room to pass by two lines of rails through 
the portal. At about half height above the portal a 
footstep is built into the framework on which rests the 
revolving pillar that bears the jib. Since by this design 














Swain Sc 


MACHINE SHEDS—(See Table Below) 


| pressure of 10.2]b. per square foot; when the wind 
pressure exceeds this amount the coupling begins 
to slip, and the jib turns automatically in a direc- 
tion parallel with that of the wind. The whole crane 
rests on eight cast steel running wheels 3ltin. in 
diameter; there are two of these to each of the sub 
frames, which are mounted under the foot of the frame- 
work and are geared together, so that they are always 
subjected to the same pressure. The motor mounted 
above the portal transmits its motion by means of 
toothed-wheel connecting gear to four of the eight running 





all the forces act vertically on the wheels any lateral 


List of the Machine Tools, Travelling Cranes, dc., in the 


Machine, &c. 


Shears for lin. plates .. se 
Combined shears and punch .. 

Hoisting appliance shop .. 

Countersinking machine .. .. 

Double punch for Lin. holes .. oe 
Oe a ie ee 
Piate-edge planing machine for plates 23ft. « 13ft. 
Bending machine androlls .. .. .. .. .. 
Oe ae 

Planing machine for 19ft. 8in. cut.. 


1 crane of 3 ton 


1 crane of 1 ton 


” 


Shears and punch 


1 crane of 2 tons carrying capacity and 19ft. 8in. outreach 
I IRIN noe wick. ies esc oes er Lean e spt aot oe 
2 cranes of 3 tons carrying capacity and 16ft. Sin. outreach 


2 cranes of 3 tons 


2 cranes of 3 tons carrying capacity and 16ft, 5in. outreach 


wheels, 


Shipyard Workshops of the Aktien-Gesellschaft ‘* Weser.” 


Name of makers of 
Corresponding crane. machines, &c. 
Breuer and Schuhmacher 


3 Ernst Schiess 


” 


” ” 
Breuer and Schuhmacher 
Ernst Schiess 

” ” * ” ” ” 
” ” 19ft. in. ,, » 
wes Smith, Glasgow 


Breuer and Schuhmacher 


” ” Hi 
Wagner, Dortmund 





2 cranes of 3 tons 


” 


Ernst Schiess 


Joggling machine for plates up to lin. ’ 
Countersinking machine . 


Plate-edge planiog machine for 40ft. cut .. 


1 crane of 1 ton 
1 crane of 2 tons 
1 crane of 3 tons 


” ” Breuer and Schuhmacher 


19ft. Sin. 


” 


” ” ”» ” 
” ” ” Smith, Glasgow 


Forming machine 


18 Bending machine for plates 33ft. long . . 1 crane of 3 ton 
19 Joggling and bevelling machine .. .. 2 cranes of 3 tons 
20 Furnace for P ates of 33ft. x 11ft. 6in. 

21 Plate-edge planing machine for 50ft. cut 1 crane of 3 ton 
22 Bending machine... .. .. bay Se 


23 Countersink drill for angles cas 


Breuer and Schuhmacher 


8 carrying capacity and 16ft. 5in. outreach ” ” ” 
om os 19ft. 8in. ” ” ” ” 


Ernst Schiess 
Breuer and Schuhmacher 
Ernst Schiess 


8 carrying capacity and 16ft. Sin. outreach 





24 Rolls —4 above, 3 below, &2ft.long .. .. .. | 1 crane of 3 tons carrying capacity and 19f*. 8in. outreach Smith, Glasgow 
25 Punch for plates up to lin. and lin. dia. holes.. | 1 crane of 1 ton we a 23ft. outreach A. G. Weser (themselves) 
26 Os ec: be wh we: pa’. | fons RR ae na 23ft. a * ee a 
28 Forming machine 1 crane of 1 ton » a 18ft. pe a Breuer and Schuhmacher 
29 Angle shears.. .. .. .. 1 crane of 1 ton - ss l6ft. Ein. outreach o ne ea 
x Countersinking machine .. _ a - ae 
31 Hydraulic joggling machine .. _ _ 
22 Hydraulic beveling machine... .. _ _ 
33 Shears and punch for heavy beams 2 cranes of 1 ton carrying capacity and 26ft. 3in. outreach ~ 
4 Hydraulic angle-cutting machine .. — 
Cranes. 

35 2 cranes of 15 cwt. carrying capacity, with 16ft. 5in. outreach and 180 deg. angle of rev. }\ ad 
% 1 crane of 1 ton “ va zlft. 35in. ,, oi: a os na ||) = 
37 1 crane of 1 ton mi Ke 23ft. ” hee ‘ a || ‘a 
38 | 2 cranes of 3 tons ss a 2Sft. 6in. “8 oa ml 4 a lie 
39 1 electric travelling crane of 82ft. span, 5 tons carrying capacity and 16ft. Sin. outreach to both sides (Fig. 10). || 2 
40 2 movaole blocks a: d tackle oa beam of 65ft, 7i:. in length \|s-s 
41 1 crane of 3 tons carrying capacity, with 16fc. 5in, outreach and 180 deg. angle of rev. | > Z pf 
= 8 longitudinal tracks through the bays, each for 2 electric cranes 14ft. Sin. in breadth, with crabs of 3 tons carrying capacity =< 

” ” ” ” ” 2 ’ | : 
= : tracks running on beams fcr electric cranes of 2 tons carrying capacity 5 : 3 
4 ” ” ” Y i} & 
4 4 longitudinal tracks through the bays, for electric cranes with crabs of 5 tons carrying capacity | s 
47 | 1 eleccric crane with crab of 5 tons carrying capacity | - 








movement of the portal crane is impossible, as is also the 
development of considerable frictional resistances on the 
points of contact between the wheel flanges and the rails. 
The jib takes the form of a lattice-work parallel girder, 
and is suspended from the revolving column by tension 
rods; the chain runs in the middle of the long arm, while 
at the end of the shorter arm a box filled with concrete 
acts as balance weight. Above this, on a strong cast 


iron bed-plate, is mounted the hoisting gear, which also 
at the same time acts as balance weight. 
The hoisting motor acts by means of a bevel wheel 


Since the cranes run on an inclined plane at an angle 
of 1:20 and offer a large surface to the wind, carefully 
devised appliances are fitted to prevent them from 
running away or upsetting. An electro-magnetic strap 
brake, which at once acts when the motor loses current, 
is attached to the horizontal shaft of the driving gear. 
On the same shaft there is also a second strap brake, 
which can be applied either by an electro-magnet or by 
hand from the driving platform, as well as from a plat- 
form situated beside the crane-driving motor and from 
below. In addition to these brakes there are four brake 





meshing with teeth on the hoisting drum, and an electro- 


shoes arranged in front of the wheels. These are, under 








ee 


ordinary circumstances, held up by means of a cateh 
arrangement, but in case the other brakes fai] 
act they can be released either from the driving 
platform or from below. At the lower end of the 
crane-track rails, also, projections are arranged which 
release the catches when the crane is set in motion 
When not at work the cranes can also be firmly held by 
four powerful rail grips, which are pressed against the 
rails from both sides by means of screws. The Stability 
of the cranes is brought about by balance weights, which 
are mounted in the channel bars that connect the feet 
of the base. They are said to be perfectly stable in spite 








Fig. 8—FRAME BENDING 


of their great height, even when the load is slung at the 
greatest outreach and with the heaviest wind pressure 
likely to be met with. 

The driving cabin is arranged immediately below the 
jib, so that the attendant can keep an eye on all the 
movements of the crane; in addition, there is a second 
cabin beside the crane-driving motor, from which the 
crane can be controlled during foggy weather. 

The current is transmitted to the crane by means of 
copper rails, which are led along one of the track. rails in 
a completely euclosed channel, and from which the 














Fig. 9-REVOLVING TOWER CRANE 


current is taken by means of roller collectors and 
conducted in armoured cables, which pass through a hole 
in the pivot of the revolving column, to a sliding contact 
arrangement; current is collected from this by means of 
carbon brushes and transmitted to the switchboard in 
the driver's cabin. Continuous current at 220 volts is 
used. The first cost of the four tower cranes, including 
the track rails, was about £15,000. : 
In addition to these four travelling tower cranes, which 
were set to work in 1906, and which serve the two 
southern slips, the A.-G. Weser in 1908 put up another set 
of cranes for the two northern slips. These cranes are of 
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the fixed-tower pattern, which have not the disadvantage 
sessed by the travelling tower cranes of requiring a 
large space between the slips. 

The fifth slip, which lies between the two groups just 
described, can be worked on the one side by the travelling 
tower cranes, and on the other by the newplant. This 
latter has also been supplied by the 
Maschinenfabrik, and consists, as may be seen in Fig. 10, 


Benrather | bronze. 


and 40 tons carrying capacity, and numerous smaller 
cranes. Since the foundation of the ‘“ Weser ” Company 
about 900 engines have been built. The fitting and turn- 
ing shops are shown in Figs. 12 and 13. 

The foundry—Fig. 14—has an area of about 6700 square 
yards, and is arranged for casting in steel, iron, and 
Parts of the largest size can be produced by it. 
| One of its specialities is the casting of large propellers in 


of six fixed tower cranes, which are connected together | manganese bronze. 


at half their height by an endless overhead railway. By 
this means the room taken up by the cranes is much 
reduced, and the moving parts become considerably 
lighter. It is true, however, that the great advantage of 




















Fig. 1O—-ARRANGEMENT OF SHIPBUILDING CRANES 


the movable tower cranes is lost, and while the latter 
can work on either slip, as required, the fixed cranes stand 
unused when the slip is empty. 

The lifting of the parts is effected by two crabs on each 
side of the slip, which do not interfere with each other 
owing to the circumstance that the overhead railway is 
arranged on each side in the form of a complete ring. 
The jibs of the tower cranes are 82ft. long, and can move 
vertically, so that they can work one above another, and 
are so arranged that every point of the slip is commanded 
by the crane hook. Eventually two additional cranes 
may be erected at the other side of the northern slips. 


The cost of the plant ready for work, i.c., of the six cranes, | of the MunicipaljSchool of Technology. 


The power required for the whole engine department 
is supplied by a second central station—see Fig. 11—in 
which four suction gas motors of, together, 100 E.H.P., 
are installed, and are coupled directly to four dynamos. 

Opposite the engine shops the wet dock is provided 
with a substantial quay, at which, after launching, the 
vessels are equipped and finished. Here there are two 
large cranes of special construction which were built by 
the yard itself, and which, with an outreach of 65ft. 7in., 
have carrying capacities of 6 tons. For the shipping of 


| the boilers and heavy parts of the machinery there is a 
| floating crane, made by the Duisburger Maschinenfabrik 


’ | vorm. Bechem und Keetmann, of 100 tons carrying capa- 


city, which is driven by an internal combustion motor ; 
the pontoon was built by the yard itself. The welfare of 
the yard officials is amply provided for. There are social 
and hygienic institutions such as sick funds, pension 
fund, &c. A special room is arranged as a first-help 
station, and is fitted up with all necessary surgical 
instruments and material; a duly qualified surgeon is 
constantly in attendance. The canteen for the conve- 
nience of workmen and officials wholive at a considerable 
distance from the yard has been referred to above. At- 
tention has been paid to the prevention of fire in the 
shipyard buildings, in the first place in the general 
arrangement of these. In addition, water pipes provided 
with hydrants are led through the whole of the works, 
and a brigade is organised for the extinction of fires. 








THE INSTITUTE OF METALS. 





THE autumn meeting of the Institute of Metals was 
held in Manchester on Thursday and Friday, October 14th 
and 15th, under the presidency of Sir William White. 
The programme included a general meeting of the mem- 
bers in the hall of the Municipal School of Technology, 
Sackville-street, each morning, when papers were read 
and discussed. Thursday afternoon was devoted to 
visits to the University of Manchester and an inspection 
In the evening 





Fig. 11—-CENTRAL 


overhead railway with connections, kc. &c., was about 
£21,500. 

The slips themselves, which are open towards the 
water, are laid with cement of about 8ft. 8in. in thickness, 
reinforced with iron bands. They are wide enough to 
take the launching ways of the broadest vessels with 
ease. 

The riveting is for the most part performed by the help 
of hydraulic and pneumatic appliances. For the pneu- 
matic riveting an extensive network of air pipes is Jaid 
above and between the slips. The air is compressed to 
110 lb. per square inch. 

The engine works begin with the coppersmiths’ shop 
and the boiler shop, the latter having an area of 6000 
Square yards. In the upper storey of the main building 
two cranes, each of 50 tons carr)ing capacity and capable 
of working together, run on framework girders. The 
boiler shop—see Fig. 15, page 424—is provided with all 
modern tools, such as shell plate bending machines, 
hydraulic riveting, flanging and planing machines, as well 
as numerous drilling machines, both of the radial and of 
the horizontal types. Since the “ Weser” Company was 
founded, 200 boilers and numerous iron structures have 


been turned out by the boiler shop, such as floating | 


cranes, railway bridges, iron lighthouses, buoys, &c. 
The engine shop is a building covering a ground area of 


POWER STATION 


| the members were entertained at a reception at the Town 


Hall by the Lord Mayor. On Friday afternoon the 
members had the opportunity of visiting the following 
works :—Baxendale and Uo.’s lead mills, Trafford Park ; 
the British Westinghouse Company, Limited; Richard 
Johnson and Nephew, Limited, saliord; Smith Brothers, 
goldbeaters, Bridge-street; and Isaac Storey and Co.’s 
works, Cornbrook. 

In the unavoidable absence of the Lord Mayor, the 
proceedings were opened on Thursday by a few remarks 
by Dr. H. C. H. Carpenter, chairman of the local Reception 
Committee, who welcomed the members and spoke of the 


| success which had already been achieved by the society. 


Councillor T. C. Abbott also gave the members of the 
Institute a hearty welcome to Manchester, and made 
special reference to the fact that the inception of the 
society was largely due to Manchester, and especially to 
Mr. Johnson. Mr. Reynolds, the principal] of the Man- 
chester School of Technology, informed the members 
that the hall in which the meeting was being held was 
formerly the site of the foundry of Sir Joseph Whitworth, 
Sir William White gave a short but pitny address, in 
which he laid special stress upon the harmful results 
produced abroad by a certain section of the British Press in 


| disparaging the work and enterprise of this country, asif the 


10,000 square yards, divided into several sections. It is | 


provided with three travelling cranes of 15 tons, 20 tons, 


spirit of our forefathers was dead. He referred tothe need 
of a society to deal with the non-ferrous metals, and said 
thatthis country was the first to organise such an institution. 








It was further mentioned that the membership roll of the 


rte | included the names of some of the most eminent 
metallurgists of this and other countries. In order to 
show the necessity for the Institute he gave some 
figures relating to the number of members, from which 
it appeared that when the first meeting was held in Bir- 
mingham last year the number was 240. As a result of 
the meeting there was an immediate accession of some 
160 new members, while on July 1st last the members 
numbered 487, which had been further added to since 
that date. He maintained that these figures constituted 
a proof that there existed a real want for the society. 
As regards the assertion which was made by some persons 
that the society would have a weakening effect on other 
kindred organisations, Sir Wm. White said that this 
was disproved by the attitude of these societies to the 
Institute of Metals, and mentioned that the Institutions 
of Mining and Metallurgy and Mechanical Engineers 
showed the warmest sympathy with the movement. 

Speaking of the society’s ‘‘ Proceedings,” the President 
said that the first volume of the Journal was one which 
would bear favourable comparison as an example of excel- 
lence and practical value with any “ Proceedings” of similar 
societies. The papers therein showed the threefold aspect 
of the Institution’s work relating to scientific research, 
manufacture, and use. After mentioning the satisfactory 
financial position of the society, and an appreciative refer- 
ence to the secretary, Mr. Scott, the President remarked 
upon the loss which they had experienced during their 
first year by the deaths of Mr. Norman Cookson, of New- 
castle-on-Tyne, and Dr. Elgar, both of whom were keenly 
alive to the interests of the Institute. It was announced 
that Sir Gerard Muntz would succeed Sir William White 
as president of the Institute. 

Sir William White then called upon Mr. C. A. Edwards 
to read the first paper, which dealt with “‘ The Constitu- 
tion and Properties of the Aluminium-Copper-Tin Alloys,” 
the joint work of the reader and Mr. J. H. Andrew, 
both of the Victoria University, Manchester. 

The following is an abstract of the paper :—The consti- 
tution of a ternary system may be graphically represented 
by means of an equilateral triangle. Each corner of the 
triangle represents one of the three metals. The three 
sides correspond to the binary mixtures. Any point 
inside the diagram indicates a certain mixture of the 
three. The length of lines drawn at right angles from 
each side, to ® common point inside the triangle, is 
proportional to the percentage composition of the metal 
represented at the opposite corner. With the triangular 
diagram it is possible only to indicate variations of com- 
position. To represent temperatures, a new axis is taken 
perpendicular to the plane of the triangle: Thus, when 
temperature and concentration are considered, they are 
represented by a solid right-triangular prism. The upper 
surface of this figure is always irregular, and indicates the 
temperatures at which the various alloys begin to deposit 
solid. It is much more difficult to represent in the 
model, the solidus and structural changes occurring below 
the solidus, for it would then be necessary to cut the 
model into sections; each of which represent alloys which 
deposit the same solid phase on freezing and undergo the 
same changes on’further cooling. An easier, and perhaps 
more comprehensive method is to use, for different 
temperatures, triangles which are divided up into areas 
showing the boundaries of the phases that are present 
at those temperatures. By this means the process of 
solidification, &c., can be followed down to the ordinary 
temperature. 

The following are the conclusions arrived at by 
the authors :—(1) Noternary compound is deposited from 
the liquid alloys; (2) no ternary eutectic is formed; (3) 
judging from the constitution and general appearance of 
the alloys it is quite obvious that those possessing reason- 
able mechanical qualities are confined to two very limited 
areas, namely, those containing upwards of 86 per cent. 
copper and those which contain more than 85 per cent. 
of aluminium; (4) theoretically, no advantage is gained 
by adding tin to those alloys of aluminium-copper contain- 
ing about 10 per cent. Al and 90 per cent. Cu; (5) it 
is considered probable that an alloy containing 6.5 per 
cent. aluminium, 5.5 per cent. tin, and 80 per cent. 
copper will have the same properties as an alloy contain- 
ing 10 per cent. tin and 90 per cent. copper, while it would 
be less expensive than the copper-tin, and would have a 
lower specific gravity; (6) alloys containing the com- 
pound CuAl. with tin may be found of use as bearing 
metals, for when made under the proper conditions they 
consist of a very hard constituent embedded in a soft matrix 
of tin. It is, however, impossible to make homogeneous 
castings of these from these alloys, but at temperatures 
between 540 deg. Cent. and 232 deg. Cent. they are 
plastic and capabie of being moulded. 

Dr. H. C. H. Carpenter, in opening the discussion, said 
that the work involved in connection with the equilibrium 
diagrams of the ternary alloys was very great, but it had 
to be done. He would point out that one diagram—No. 
2—in the paper involved the making of more than 450 
alloys. A scientific fact of considerable interest which 
came out was that tin was completely insoluble in very 
many alloys, and separated out. That appeared to him 
to have a useful commercial application, because with 
aluminium at the price at which it stood at the 
present time it might be possible to employ it to ex- 
tract tin from tin residues which were not at present worth 
working on commercial lines. It was almost tragic 
that the authors limited the number of alloys having any 
commercial possibilities to a microscopically small part 
of the diagram No. 5. At the same time, although that 
might be a tragic conclusion, it was avery useful one, and 
in future work it would only be necessary to concentrate 
attention on those alloys marked out for industrial appli- 
cation. 

Mr. Sinclair referred to one or two investigations he 
had made with aluminium alloys. Among the other 
facts which he demonstrated, after prolonged investigation, 
was that in sea water alloys of aluminium and copper lose 
less in weight than other alloys, and when treated as 
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galvanic couple with other metals, he reached the 
astonishing result that the alloy of 10 per cent. of 
aluminium and 90 per cent. copper experimented with 
lost nothing at all. 

Mr. J. Brentnall referred to work he had carried out on 
alloys of 50 per cent. tin and 50 per cent. aluminium. In 
making manganese bronze castings great difficulty was 
experienced in preventing leakage under pressure, and he 
accordingly turned his attention to aluminium and tin 
alloys which had peculiar properties as regarded corrosion. 
When copper was added to the alloys referred to up to 
about 10 per cent., this seemed to stop the corrosive 
action, but with a greater addition of copper the action 
was not checked to the samedegree. Taking the alloy of 
tin and aluminium and adding zinc, the corrosion was 
enormously increased, until with 95 per cent. of zinc and 
5 per cent. of tin and aluminium the action was so great 
that it was found possible to collect 250 c.cm. of hydrogen 
gas in half-an-hour. 

Dr. Desch said that the authors had shown great 
courage in investigating alloys of such extreme com- 
plexity as the copper-tin and copper-aluminium series, 
and they would be the first to admit that the investigation 
was not complete. It was worth noting that the method 
adopted by the authors of systematic quenching from 
selected temperatures in order to fix the structures stable 
at those temperatures was introduced by two English 
metallurgists, Messrs. Heycock and Neville, some years 
ago. The authors’ conclusions seemed for the most part 
to be very firmly established, and, indeed, the only state- 
ment from which he would be inclined to dissent was 
that the definite compound Cu;Al could separate from 
the liquid. One would be reluctant to assume the 
existence of a compound dissociating in that way with 
falling temperatures. He was of opinion that the com- 
pound named, if capable of existence, had a range of 
stability at lower temperatures only. The conclusion 

stated that the alloy Cu; Al was homogeneous at 900 deg. 
Cent. and 500 deg. Cent., but broke up into two 
phases at intermediate, temperatures was of the highest 
scientific importance. It differed from anything pre- 
viously known, and was a fundamental point in the theory 
of metallic solid solutions. The practical conclusions 
drawn by the authors were extremely interesting, and he 
hoped that the investigation would be continued with the 
some remarkable degree of success which had charac- 
terised it up to the present time. 

Mr. Hudson pointed out that it was the appearance of 
the gamma phase which destroyed the usefulness of the 
alloys, and it was of the utmost importance that the 
authors should have determined at what point the 
brittle phase appeared. 

Mr. W. H. Johnson said that the production of this 
paper was a clear proof of the usefulness of the Institute. 
Metallurgists and scientists had at once responded to the 
appeal of practical men, and the research was admirably 
illustrative of the good results which should follow from 
the co-operation of science and practice. 

Sir William White referred to the work being done first 
by Dr. Carpenter and now by Dr. Rosenhain for the 
Alloys Research Committee of the Institution of Mechani- 
cal Engineers. There were a great many interesting 
points raised in the paper, and the absence of Dr. Rosen- 
hain, who was conducting an investigation of ternary 
alloys, was to be regretted. As Chairman of the Alloys 
Research Committee he was familiar with the work 
which had been done. The results were to be placed 
before the Institution of Mechanical Engineers in the 
near future, and they would be found extremely interest- 
ing taken in connection with the work recorded in the 
paper which had been discussed at that meeting. The 
determination of the alloys of industrial value had involved 
an enormous amount of work, and had given practical 
men the advantage of being able to concentrate their 
attention on that particular group. 

Dr. Rosenhain, in a written contribution, stated he was 
disappointed that the paper consisted largely of a bald 
statement of results. The publication of the data would 
have been of greater permanent value than the summary 
of conclusions. The results put forward might very 
probably require modification, and if that were the case, 
owing to the absence of data, subsequent investigators 
would find it difficult to derive much help from the 
present paper. 

On the motion of the President a cordial vote of thanks 
was accorded to the authors of the paper. 

The next paper read was on “The Surface Appearance 
of Soiders,” by Mr. C. Bannister and Mr. H. J. Tabor. 
It contains the results of experiments carried out with 
a view to obtain exact information on the effect of small 
quantities of impurities on the surface appearance. It 
seems that the sale of solder is influenced largely by 
appearance rather than by analysis, and it is important 
that when cast in the form of strips the solder should have 
a white, bright surface with a furrow, and be free from 
rough patches, spots, pits, ic. The effect of antimony is 
dealt with in the paper, and the results confirm the state- 
ment that tinman’s solder containing 2 per cent. antimony, 
46 per cent. tin, and 53 per cent. lead is superior in 
appearance to that of the alloy consisting wholly of lead 
and tin in equal proportions, and that with 3 per cent. 
antimony spots appear on the surface. The microscopic 
examination of these alloys throws some light on the 
effect of antimony, for with the addition of 3 per cent. 
antimony bright cubical crystals are seen on the prepared 
sections after polishing and etching with hydrochloric acid. 
These crystals probably consist of the compound Sn Sb, 
and are not found in alloys containing 1 and 2 per cent. of 
antimony. The segregation of the crystals to the top of the 
alloy seems to cause the spots. Solders containing small 
quantities of copper have good surfaces, but have a ten- 
dency to spot, while larger quantities, 0.5 per cent. and 
upwards, give dull, flat, and crystalline surfaces. In the 


case of silver in small quantities a peculiar white crystal- 
line appearance is produced. Zinc is a most detrimental 


quantities has no effect at all on this surface appearance. 

An interesting historical fact was brought out in the 
discussion by Professor Gowland, who said he recently 
had in his possession a piece of Roman solder dug up at 
Silchester. When analysed it was found to be of the 
same composition as that of the sealed solder of the 
Plumbers’ Company, namely, 2 parts lead and 1 of tin. 
The specimen dated from about 300 a pb. 

In reply to a question the author stated that an addition 
of 2 per cent. of antimony, while giving a superior 
appearance, did not produce a solder of the same working 
qualities as an alloy containing no antimony. 

The third paper taken on Thursday was by Mr. E. L. 
Rhead, and was entitled “Some Causes of the Corrosion 
of Copper and Brass.” Copper and copper zinc alloys in 
contact with saline solutions, such as sea water, corrode 
in a peculiar manner. Brass condenser tubes exhibit 

















Fig. i—HARD BRASS, MAGNIFIED SO DIAMETERS 


deep pits on the side next the water. These often occur 
in lines. In other situations, and under other conditions, 
copper enrichment takes place. The pits, in the case of 
condenser tubes, are most common on the side of the tube 
lying undermost when in position. This corrosion is most 
erratic, and is generally attributed to selective chemical 
action, and to electrolytic effects due to the duplex struc 
ture of the alloy. 

Two similar plates of hard brass were taken, and one 
annealed before use. These were subjected to corrosion 
in a 1 per cent. solution of ferric chloride. The relative 
amounts of corrosion were: soft, 51; hard, 49. Appa- 
rently this was not in sequence with former results, but 
the sample of hard brass became quite reddish on both 
sides, due to copper enrichment. The copper did not form 
a film, but when placed under water the colour showed 
very distinctly. The softened plate showed no trace of 
such an appearance, and was uniformly acted on except 
where the edge of the sheet projected above the level of 
the corroding liquid and came into contact with the air. 
Just below this level the surface showed greater corrosion 
and some copper enrichment. Along two narrow lines, 

















Fig. 2—HARD BRASS, MAGNIFIED 120 DIAMETERS 


the continuations of which were visible owing to their 
somewhat greater brightness on the part not immersed, 
this deposit could be traced for about half an inch below 
the line of liquid. These had the appearance of marks 
produced by rolling, the effects of which had not been 
quite obliterated by the annealing. Both plates were 
treated in the same jar, but were insulated from each 
other by glass rods. The structure of the metal before 
annealing is shown in Figs.1 and 2, under a magnifica- 


when filed. In other cases where rapid circulation 
effectually removes the products, general wastage, accom. 
panied by pitting, may occur. 

A strip of hard brass measuring 0.02in. thick was 
softened over a portion of its length, and bent in the form 
ofa. The two limbs were placed in a corroding liquid 
containing approximately 10 per cent. hydrochloric acid 
and 5 per cent. copper chloride. They were left for 
On removal 


twelve and twenty-four hours respectively. 

















Fig. 3-ANNEALED BRASS, MAGNIFIED 50 DIAMETERS 


from the liquid the difference in the rate of attack was 
very obvious. The hard limb had been seriously 
corroded, especially on the side facing the soft limb, as 
will be seen in Fig. 5. It appears that an electric couple 
is formed between the hard and the soft metal. The 
surface of the hard metal was made very rough and 
irregular, while the soft portion remained smooth. 
These roughnesses may form points from which the dis- 
engagement of gases dissolved in water flowing through 

















Fig. 4—ANNEALED BRASS. MAGNIFIED 120 DIAMETERS 


the condenser tubes may take place, thus helping on the 
process of corrosion of the tube. From this the author 
considers that the final cold drawing of a tube to produce 
stiffness is liable to cause irregularities that may increase 
the rapidity of the attack. The author also suggested 
that the corrosion of propeller blades is probably not un- 
connected with the liberation of gas from the water by 
the differences in pressure resulting from the revolution. 
j {Sir Gerard Muntz, in the course of a long speech, said 

















Fig. 5 











tion of 50 and 120 diameters respectively, and after 
annealing, in Figs. 3 and 4, the same magnification, 50 
and 120 diameters, being used. The effect of cold rolling 
on the crystalline structure will be noted. In Muntz 
metal and other similar alloys used as sheathing, tube 
plates, &c., the corrosion may extend inwards from the 
surface, though not equally from every part, till the whole 





metal to have present in solders, as minute traces give 
very inferior surface appearances. 


Bismuth in small 


mass is completely changed. The residue is brittle, 
breaks with a dull fracture, but yields a bright surface 








that the corrosion of metals was a subject of particular 
interest to manufacturers. With regard to the pitting of 
condenser tubes, that was very seldom on the steam side, 
and when that did happen it was almost invariably the 
result of using improper oil, containing acids and car- 
bonaceous matter. The tubes were chiefly pitted on the 
lower side, and the reason was that all deposit naturally 





gravitated to that side. It was the deposit that was the 
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adhering to the upper side of the tube would probably fall 
off owing to vibration. The cause of pitting in lines arose 
from several causes, the chief of which were continuous 
deposits lying along the bottom, and spills on the inside 
surface of the tubes, which were generally the result of 
the adberence of particles from the cores in casting, 
which subsequently became elongated in the process of 
drawing. It was suggested by the author that plugs of 
copper were sometimes found in tubes, but these 
were really only points where the copper remained 
in situ, the zinc having been abstracted. In 99 
eases out of 100 the deposits were something which 
had been brought in by the circulating water. The 
deleterious action in all these cases arose from the setting 
up of galvanic couples between the zine and the carbon 
oriron. Another cause of corrosion was the decomposi- 
tion of air and gases which might result from too slow a 
flow of the circulating water which consequently became 
overheated. Misplacement or malformation of the water 
intake was another point which should be referred to, as 
it led to the introduction of an excessive quantity of free 
air, and in that case where an alteration in the intake had 
been made the trouble hud altogether ceased. On ships 
the ash discharge was often placed forward of the con- 
denser intake, the natural result being that cinders were 
drawn in with the water. It would perhaps interest the 
meeting to know that bis firm had had condenser tubes 
returned as defective, and investigation had shown them 
to be wadded s!most solid with shrimps and seaweed. 
Reference had been made to the corrosion of Muntz metal 
sheathing, bolts, and the under-water fittings of ships. 
That trouble began with the employment of electrolytic 
copper in 1898, and save for the introduction of copper 
manufactured by the electrolytic process the practice of 
manufacture had remained unaltered for three-quarters of 
acentury. When the trouble arose his firm made a most 
exhaustive inquiry, and called in the assistance of con- 
sulting engineers. The results of a long research went to 
show that the corrosion was due first to the employment 
of electrolytic copper in the manufacture; and secondly, 
to the use of cheap black varnishes in the fastening of the 
sheathing in place of the smelted copper and genuine 
Stockholm tar which ought to be employed. The result 
was the formation of galvanic couples between the carbon 
in the varnish and the zinc in the metal sheathing. 

Mr. Bengough said that the modern view was to accept 
the electrolytic theory of corrosion, and the whole subject 
was of great importance from both the practical and the 
scientific point of view. The theory to which he referred 
had been arrived at after much laborious investigation, 
and it indicated the direction in which prevention 
might be looked for. The speaker explained the electro- 
lytic theory at some length, and pointed out that worked 
material was usually electro-positive to soft material, and 
hence the results obtained by Mr. Rhead in his ferric 
chloride tests, which showed the greatest total corrosion. 
This also accounted for the copper enrichment round the 
cut edges of plates. These were not deposits of copper, 
but areas from which the zinc had been dissolved, as 
pointed out by Sir Gerard Muntz. The practical con- 
sequences of the electrolytic theory were that anything 
which increased the number of ions in solution, which 
were less electro-positive than zinc, would increase corro- 
sion. 

Mr. Sinclair referred to the effect of vagrant electric 
currents escaping from electrical equipment. There was 
a tendency for the cvrrent to go through the water pipes 
which formed the easiest path, and then through the 
condenser, and in that way electrolysis had been set up. 
In one case pipes came into the condenser carrying the 
waste steam, and it was just where the drops of water 
were formed that the trouble took place. As a possible 
cure he suggested that the whole condenser should be 
inade electrically continuous, so that there would be no 
joints where the current would have to pass through the 
salt water. 

On the motion of the President a vote of thanks was 
accorded to the author for bringing the subject before the 
meeting. 

On Friday, 15th inst., a valuable paper on “ The Copper 
Zinc Alloys,” by Professor T. Turner and Mr. M. Thornton 
Murray, of which the following is a brief réswmé, was 
read by the former :—For some years past investigations 
have been in progress at the University of Birmingham 
on the changes in volume which occur when metals pass 
from the fluid state to the temperature of the air. Cast 
iron, for instance, has been proved to have three different 
expansions while the solid metal is cooling, these kinks in 
the cooling curve corresponding to particular tempera- 
tures and the separation of certain ingredients. The 
experiments have been extended to alloys of copper and 
zinc, which, as the brasses, constitute the most important 
of the industrial alloys. In the paper the hitherto un- 
recorded fact is published that with certain percentages 
of zine and copper the metal when poured into the mould 
does not immediately begin to contract owing to cooling, as 
might be expected, but for a short time actually expands. 
This expansion, no doubt, accounts for the excellent im- 
pression of the mould and the sharp lines which are met 
with in certain brass castings. One alloy with about 15 
per cent. copper expands ina remarkable manner—so 
much so that after the metal has finally cooled and 
shrunk in the mould the bar is finally as long as the 
pattern from which it is cast. It is curious to note that 
some of the alloys in the series do not expand at all when 
solidifying, these being the brass with 60 per cent. of 
copper, known as Muntz metal, and that with 40 percent. 
copper, which is a hard, white, brittle alloy, and probably 
a definite chemical compound. The authors have deter- 
mined the hardness of these alloys, and find that the 40 

per cent. alloy is the hardest of the series, and is actually 
much harder than mild steel. The instrument used for 
determining the volume changes in the brasses was an 
improvement on the extensometer described by Professor 


cause of the trouble, and particles of carbon or iron | 





Mr. Bengough found the paper of great practical as 
well as scientific interest. From the practical point of 
view the curve of total shrinkage would undoubtedly 
prove of great interest, as it varied very greatly in the 
different alloys and with different sizes of castings. 
Perhaps if the results had been presented in tabular form 
they would have been more readily available for work- 
shop purposes. He would draw attention to the agree- 
ment between Brinnel and the scleroscope tests, but 
it should be borne in mind that the agreement only held 
for cast alloys, and was not applicable to rolled material, 
in which case the hardness numbers, as shown by the 
scleroscope, increased more rapidly than with the Brinnel 
test. Attention should also be directed to the resemblance 
between the Brinnel test and the tensile results given in 
the fourth report of the Alloys Research Committee. 

Dr. Desch failed to find any proof in the paper that a true 
expansion of volume occurred on the passage of these alloys 
from the liquid to the solid state, and, indeed, there were 
not wanting evidences that contraction took place. The 
apparent expansion was, he suggested, due to the thrust 
exercised during the growth of crystals. The point was 
one rather of scientific interest, as it did not matter from 
the practical brassfounder’s point of view whether it was 
a true expansion or mechanical action. 

Mr. Vaughan Hughes characterised the paper as one 
of the best of tne kind presented to any technical institu- 
tion for some years past, and Mr. Hudson pointed out 
that the points raised in the paper opened up a very wide 
field of research. 

Mr. Rhead was of opinion that microscopical examina- 
tion might throw some light on the suggested thrust due 
to expansion, while another speaker said that in the shops 
it would be far easier to deal with the troubles met with 
in casting if the casting properties at high temperatures 
were known. What was wanted was the determination 
of the elastic limit and other physical properties at high 
temperatures, and if the research were followed up on 
those lines brassfounders would be very grateful. 

Sir William White said that a point of the highest im- 
portance was that there should be multiplicity of obser- 
vation at the points where the conditions were discon- 
tinuous, and he gathered that this condition had been 
complied with. Whatever the explanation which might 
be given to the facts recorded, it was generally admitted 
that the paper was one of the most notable which had 
been put forward for some time past. 

Dr. Walter Rosenhain, in a written communication 
which will appear in the “ Transactions,” said he felt 
some difficulty in accepting the indications of Professor 
Turner’s “extensometer” without reservation where 
volume changes during solidification were concerned. 
The most interesting portion of the paper dealt with 
actually observed expansions, so that the correlation of 
the expansion with the equilibrium curves of the brasses 
remained as a most valuable forward step in our know- 
ledge of alloys. Metallurgists were under a considerable 
obligation to Professor Turner for breaking new ground. 

The paper, entitled the ‘Elastic Breakdown of Non- 
ferrous Metals,” submitted by Mr. C. Alfred M. Smith, of 




















Fig. 6—SINGLE SPHINGOMETER STRIP AND CASE 


the East London College, fills 62 demy octavo pages. It 
was much too long. The most interesting portion is that 
descriptive of the sphingometer, an instrument devised by 
Mr. Smith for measuring the strain of specimens either in 
tension or compression. This instrument has now been 
in use for two years, and has undergone some very rough 
handling, but continues to give good results. It works on 
the general principle that a helix of elastic material if 
compressed or extended tends to wind or unwind. A 
piece of phosphor-bronze, about Tin. long, jin. wide, and 
0.004in. thick is used. The material is divided into 
two lengths. At the centre an attachment is 
made, so that a mirror (preferably of about one metre 
focus) may be fastened. One half of the strip is then 
wound as a right-handed spiral, and the other half is 
wound as a left-handed spiral. At the two ends the strip 
is soldered to a thin piece of metal, which has drilled 
through it a hole for a set screw. By means of this set 
screw at each end the strip is attached to a tube in which 






to a scale in a well understood way. It was noticed that 
when a single instrument of this kind was employed 
different strains were recorded if the points of attachment 
were moved round the test piece. It was therefore 
decided to use three coils at once at 120 deg. to each 
other. A single sphingometer strip and case is shown 
in Fig. 6, and one of the carriers in Fig. 7. The tubes 
are held between two carriers placed dead parallel to each 
other, in the specimen one tube being held in each of the 
clamps marked V. 


One of the most important facts noticed by the use of the 
instrument, says Mr. Smith, is the variation in strain which 
accompanies a tensile or compressive stress. Bending, probably 
due to excentric loading, occurs always. It is to be expected 
that when a specimen is in compression there will be bending. 
In order, therefore, to emphasise the importance of this fact of 
variation of strain, the author will confine his remarks to the 
tension tests. At the same time the importance of recording this 
variation in stress upon a specimen in compression is mentioned. 
The theory of elasticity and all engineering applications of it are 
based upon Hooke’s Law, viz., that the strain on a material is 

roportional to the stress. There is no evidence to show that the 
aw is not a compound interest one, although it is always assumed 
that it is a law of simp!e interest. This fact should kept in 
mind when deducing the limiting conditions for the shear stress 
theory of the elastic failure of materials. It is the stress at 
elastic failure which it is desirable to record. There is probably 
some general law for the elastic failure of all materials For low- 
carbon mild steel elastic failure takes place when a definite shear 
stress has been reached, no matter how the material be loaded. 
This may be a particular case of a much more general law, but it 
will not be possible to find what is this general law until we can 
measure with great accuracy the maximum strain upon the 





Fig. 7—SPHINGOMETER CARRIER 


material. The maximum strain cannot be calculated unless the 
extension upon three planes be measured. If these three 
measurements are recorded, then it is ible to calculate the 
maximum strain. When a load is PoP a specimen in tension 
or compression, three readings in planes at 120 deg. are taken. 
It is found that the three strains recorded are unequai. 

Sir Gerard Muntz, in opening the discussion, referred 
to Professor Smith’s statement on the subject of the want 
of uniformity of the specimens. That, of course, was one 
of their great troubles in connection with non-ferrous 
metals, and it was a trouble which the Institute had been 
formed to assist in overcoming. There had always been 
great diflficultiy in obtaining similar results from what 
was apparently an identical process, and considerable 
trouble was experienced in complying with the require- 
ments of engineers in respect of tensile strength, elonga- 
tion, and elastic limit. In the case of iron and steel 
materials about which more was known, it was not 
difficult to comply with the conditions stipulated, but a 
very different state of affairs existed in regard to copper. 
Many questions arose in connection with heat treatment, 
and the other processes of manufacture, and very slight 
variations affected the ultimate result. These matters 
were always being investigated in their works, and he 
had been supplying materials to some of their scientific 
members in the hope of finding out more about the effect 
of the various processes upon copper. He hoped that the 
researches now being undertaken would lead to a greater 
knowledge of the subject. 

Mr. Parker, in the course of a long speech, said that in 
his opinion the sphingometer was not necessary or suit- 
able for commercial work, owing to the trouble arising 
from vibration. The only extensometer on the market 
which could be said to be a commercial instrument was 
the Unwin extensometer. He would like to point out 
that many of the tests carried out in this country were 
conducted in what he considered to be a very slovenly 
manner; in particular, he would refer to the method of 
gripping the specimen. Wedge grips for holding speci- 
mens should be discarded, and screw nuts and screw grips 
with spherical seats should be made compulsory for testing 
round specimens. Shear fracture was not so uncommon 
as Professor Smith seemed to infer. The phenomena of 
overstrain had an important effect upon the modulus of 
elasticity ; it usually increased its value—that was to say, 
it altered the angle of inclination of the stress-strain curve. 
Hence for a correct determination of elastic modulus the 
specimens should not be stressed in any way prior to the 
actual test. It was confusing to say that overstrain made 
metals more elastic. What it did was to increase the 
range of stress over which they were elastic. In his 
opinion both stress-set and stress-strain curves should be 
given with research reports. Stress-set curves were 
highly important to the designers of petrol motors, high- 
speed turbo-generators, and other modern high-speed 
machinery. A definition of elastic limit was badly 
needed in this country, and he hoped that the authori- 
ties interested would take steps to obtain it. For engi- 
neering work the best definition would be the stress per 
square inch which produced a permanent set of exactly 
.0Olin. on a gauge length of 2in. 

Sir William White, in closing the discussion, said that 
Professor Smith wanted assistance in order to carry on 
his research at the East London College, which had been 
termed the poor man’s college, and he appealed to manu- 
facturers and others interested to supply him with the 
necessary materials to carry on the investigation in order 
that further knowledge might be obtained of the physical 








Turner in the Iron and Steel Institute Journal, 1906, 
No. 1, pp. 48-74. 





it is carried. 
A ray of light is thrown on the mirror and reflected on 





properties of the alloys of non-ferrous metals. Professor 
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Smith was working on scientific lines, as even such a 
critic as Mr. Parker would be the first to admit. 

Professor Smith, in replying on the discussion, said that 
the trouble owing to want of uniformity in copper speci- 
mens had greatly hampered the work. It seemed to him 
that there was some method by which uniformity might 
be secured. He was, as Sir William White had pointed 
out, most anxious to obtain specimens. With regard 
to what had been said as to the trouble of vibration 
in connection with the use of the sphingometer, it was 
perfectly true that if you wished to measure and get 
accuracy you must not have any vibration, but at the | 
same time it was easy in practical work to make a correc- | 
tion for that. 

A paper on the “ Production of Pure Spelter” was next 
contributed by Mr. John S. G. Primrose. After a brief 
review of the commercial position of zinc and the existing | 
methods of refining the metal, Mr. Primrose dealt with 
the theory of the new process of purification by fume 
filtration during distillation. Lead is sensibly volatile 
below its boiling point in the presence of zine vapour, 
and passes out of the retorts in a state of gaseous solution 
in the zinc. Its repeated impingement on the surface | 
of the filter material dissociates the alloy, allowing the 
zine to pass on to the condenser almost pure, but retain- 
ing the lead chiefly in the metallic condition and recover- | 
able in this state. He described the plant at Irvine | 
Spelter Works, and gave details of the working of dross | 
refining, which is said to yield 99.8 per cent. spelter from 


impure material in one step. 


The process was somewhat severely criticised by Prof. 
Gowland, who said the published tests were too short, and | 
the process extremely imperfect, its success depending | 
on the price which can be obtained for the residues. | 
Prof. Gowland afterwards made an interesting statement | 
concerning the early history of brass. He said brass was | 
made as long ago as the year 208.c. A coin of that date 
had been discovered, containing 75 per cent. to 80 per | 
cent. copper and the rest zinc., no tin being used. Orna- | 
mental brass work and brass armour could be traced back | 
to the second and third centuries, and the metal con- 
tained 80 per cent. copper and the rest zinc. 

Mr. Bannister, in the course of a long speech, claimed | 
advantages for carbonaceous filters over those made of | 
refractory material. 


Fig. 3—FIVE-ARCH OVER-BRIDGE AT 2 MILES@35 CHAINS 
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A paper on “ The Technical Assay of Zinc,” by Messrs. 
H. W. Greenwood and F. J. Brislee, was the last to be 
read, and a very successful meeting was concluded by 
the visits to works which have been previously mentioned. 








THE ASHENDON-AYNHO RAILWAY. 


In Toe Enorveer of 14th July, 1905, was published a 
description of the Princes Risborough and Grendon 
Underwood Railway. This line, it will be remembered, 
forms part of the Great Central Railway Company’s route 


| from London, alternative to that of the Metropolitan 
| Railway as between Harrow and Quainton Road, whereby 


access to the metropolis was first obtained. It is linked 
to the wholly new or re-modelled sections of old railway, 
which now form a homogeneous system, extending from 
Neasden to Northolt Junction, and thence vid Ruislip, 
Denham, Gerrard’s Cross, Beaconsfield, and High 
Wycombe, to Princes Risborough. Northolt is the 
junction of a Great Central line from Neasden vid 
Wembley, and a Great Western line from West Acton vid 
Perivale and Greenford. From Northolt Junction to 
Ashendon Junction, which lies 9 miles 35 chains north of 
Princes Risborough, the system. is jointly owned by the 
Great Western and Great Central Railways, and managed 
by a joint committee. The distance from Northolt to 
Ashendon is 35 miles 67 chains. The line between 
Ashendon and Grendon Underwood, 5 miles 69 chains 
in length, belongs to the Great Central Railway alone. 
The latter company commenced to make use of this new 
route with passenger traffic on July 1st, 1906. 

However, the scheme of these new railways in Middle- 
sex and Bucks was originally promoted by the Great 


‘Western Railway for the purpose of obtaining a shorter | 


route to Birmingham, the Midlands, and the North. The 
partnership with the Great Central Railway was an after 
thought—the outcome of difficulties arising between the 
latter company and the Metropolitan. To complete the 


| Great Western scheme a railway from Ashendon to 
| Aynho on the existing route to Birmingham, &c., was 


necessary. The construction of this line was begun in 
the late autumn of 1906, and it is hoped to open it, 


| together with the entire new route for passenger traffic, 





Fig. 34-STEEL GIRDER BRIDGE OVER L. AND N.W.R. NEAR BICESTER 








at Easter, 1910—certainly not later than the summer of 
that year. 

Generally speaking, the Great Western’s new route 
will effect a saving in distance of 19 miles as compared 
to its existing one vid Reading, Didcot, and Oxford, which 
saving will extend not only to Banbury, Leamington, 
Birmingham, and Wolverhampton, but also to every part 
of the company’s northern system, which embraces the 
prolongation of that main line through Shrewsbury 
to Chester and Birkenhead, together with numerous 
branches. 

The table below furnishes a comparison between the 
present and future distances, and the existing journey 
times by the competitive Great Western and London and 
North-Western routes, while the situation is further 
elucidated by the two maps, Figs. 7 and 8, one showing 
the line itself and the other of both systems as affected 
by the Great Western’s cut-off:— 
London & North 


Great Western Rly. Western Railway. 






2g 29 | > So: 
a3/3° 3/82 ./ & oa 8 
FECES ICEL 
oS | Feel she se S 
82 | Bete / S55) 25 §e: 
|38ilos a | eee se be 
Miles.) h.min. | Miles, Miles.| h. min. 
Bicester ... No 534 66}; 1 42 
route : pix 7 
Banbury ... 864 1 31 672 77 2 1 
Leamington ...| 106 1 50 873 914*, 1 50 
Birmingham .. .| 129 2 20 1107-113 250 
Wolverhampton 144 2 44 123, 124% | 2 29 
Wellington ... ...| 1612 3 15 142# 162) 2 56 
+Shrewsbury .. .| 1712 3 28 153 162 8 12 
Chester ... | 214 4 50 | 1958 | 179 | °3 34 
Birkenhead 2284 5 25 210 1944 4 15 





+ Via Weedon ; 973 miles vid Rugby. A 1 
+ Junction for G.W. and L, and N.W.R. joint line to Welshpool 
for Welsh coast. 


It will be seen that in nesrly every instance the 
advantage of the shorter route at present possessed by 
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the London and North-Western Railway crumbles away 
pefore the new Great Western one. 

The North-Western Company has built up a very 
strong hold upon the London, Birmingham and Wolver- 
hampton traffic. For some years past the Euston- 
Birmingham train service has been undergoing constant 
acceleration and augmentation. It now consists of nine 
trains performing the journey in two hours without 
intermediate stop, one train in 2 h. 5 min., one in 
9h, 10 min., two in 2h. 20 min., thirteen others averag- | 
ing 2 h. 88 min., and eleven more, which travel vid 
Northampton (115 miles), and average 2 h. 54 min. 
There is a tendency to imagine that when a railway com- 

y projects a new route like this it is solely actuated by 
the desire to get on even terms with its rival. The Great 
Western Company, in the present instance, was influ- 
enced, we believe, just as much by the necessity of pro- 
viding relief for the increasing traffic on its existing lines, | 
especially on those between Reading, Didcot, and Oxford. | 





an additional throw-over to the through line at its 
termination. Therefore, these two stations will take a 
train drawn up at a platform, and a long goods train 
shunted in advance, and permit of both being passed 
by an express travelling in the same direction. Similar 
loops for the use of goods trains only are provided both at 
Dalton, distant one mile from Ashendon, and Aynho June- 
tion, As Bicester is an important hunting centre, the sta- 
tion offices will include special accommodation for hunting 
folk in the way of dressing, tea-rooms, &.—Fig. 5. 

The construction of the Ashendon-Aynho Railway com- 
prises many heavy works. The tunnels are two in number. 
The first under a hill known as Rushbeds Wood—Fig. 2— 
begins at 2 miles 13 chains, and is 192 yards in length, 
It pierces clay and is quite straight. Tunnel 2 will 
probably be known as the Fritwell. Beginning at 14 miles 
78 chains, it is 1150 yards long, upon a curve of 2 miles 
radius and mostly through clay. It was constructed by 
break-ups from four shafts, one of which is permanent. 


Bank 3, from 15 miles 58 chains to 16 miles 16 chains, 
containing 300,000 cubic yards; maximum height, 43f6. 
Bank 4, from 16 miles 31 chains to 16 miles 70 chains, 
containing 178,000 cubic yards; maximum height, 33ft. 
Bank 5, from 17 miles 8 chains to 17 miles 70 chains, 
containing 240,000 cubic yards; maximum height, 36ft. 
Cutting 7, from 17 miles 70 chains to 18 miles 12 chains, 
containing 10,000 cubic yards; maximum depth, 14ft. 
Cuttings 2,3, and 7 are through clay. The remainder 
are through rock, which is very hard in No. 6—Fig. 6—the 
heaviest cutting, the whole length of which had to be 
steam-drilled and blasted. 

The new railway is very easily graded, there being 
nothing steeper than 1 in 200. The line ascends from 
Ashendon for a distance of 2 miles 10 chains. From 
thence it falls to 4 miles 70 chains, which is its lowest 
point, viz., 209ft. above sea level. It then rises almost 
continuously to 14 miles 10 chains, which is its summit 





level, viz., 377{t. above datum, beyond which it falls all 
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Fig. 5—BICESTER STATION, LOOKING 


The Ashendon-Aynho Railway is 18 miles 12 chains in 
length, and for most of the distance traverses Oxfordshire. 
Ashendon Junction is distant 44 miles 10 chains from 
Paddington, and the Oxford and Wolverhampton Railway 
is joined at a point half a mile north of Aynho Station. 
The junctions at each end are of the “ fly-over” kind. At 
Ashendon the “up” line of the new railway is carried 
over the Great Central tracks from Grendon Underwood, 
and joins the latter at a point a quarter of a mile nearer 
Princes Risborough than the bifurcation of the “ down” 
line. This arrangement will necessitate two signal cabins 
at Ashendon. At Aynho the “down” track of the new 
railway crosses over the old line from Oxford, but both of 
the new tracks converge equi-distantly with the latter. 
Except at certain stations and other places specified below 
the new railway comprises two lines of way, and no pro- 
vision has been made in the way of acquisition of land 
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Fig. 7—THE ASHENDON-AYNHO RAILWAY 


for augmenting the track capacity. The following are the 
intermediate stations at present decided upon, together 
with the distance of each from Ashendon :— 

Brill and Ludgershall, 8 miles 15 chains; Blackthorn, 
6 miles 15 chains; Bicester, 9 miles 12 chains; Ardley, 
12 miles 76 chains; Aynho Park, 17 miles 23 chains. 
With the exception of Bicester, which is a town of 3000 
inhabitants, these stations merely serve small villages. 

On the Greenford-Princes Risborough section the new 
method of laying out the more important intermediate 
stations, as commenced with the Badminton line to 
South Wales, was followed, viz., the two lines expand to 
four, and the platforms are reached by loops from the 
pair of “ fast” lines. This same system has been adopted 
at Brill and Ludgershall, Bicester, and Ardley, and in the 
case of the two first-named amplified by prolonging each 
“slow ” loop for a sufficient distance beyond the platform 
to accommodate an 80-truck goods train, and furnishing 








SOUTH 


The rails are 100ft. below the surface at the lowest point. 
Notwithstanding great trouble being experienced from 
water, this work was carried out in eighteen 
months. To facilitate the last stages of its construction 
and the subsequent passage of the spoil trains through 
it, a temporary electrie lighting plant has been installed 
at the north face. 

There are only two viaducts, and they are situated close 
together. Viaduct 1—Fig. 1—extends from 16 miles 16 
chains to 16 miles 31 chains. It consists of 18 arches, each 
of 40ft. span, and has a maximum height of 55ft. from 
ground to rail level. Viaduct 2 begins at 16 miles 70 chains, 
and is.396 yards in length. It comprises 24 arches, each of 
40ft. span, and has a maximum height of 53ft. from ground 
to rail level. Both of these viaducts have brick piers and 
arches, faced with brindled bricks, while the copings of 
the parapets are finished with Derbyshire stone. 

Excluding viaducts and culverts, there are forty-five 
bridges under or over the line. The new railway, how- 
ever, encounters no stream worthy of being designated a 
river, the most important watercourse negotiated being 
the Ray, a mere brook in the summer, which is crossed a 
little south of Bicester. Two “foreign” railways are met 
with. Near the Ashendon side of Tunnel 1 a steel girder 
over-bridge has been provided for the steam tramway 
from Quainton Road to Brill. A quarter of a mile south 
of Bicester Station the London and North-Western line 
from Bletchley to Oxford is crossed by a steel girder bridge 
— Fig. 4—the span of which, measuring 54ft. on the square 
and 65ft. on the skew, is wide enough for four tracks to 
pass underneath. The single line flying loop bridge at 


Aynho Junction is of the braced girder type, and its span | 


measures 128ft. on the skew, while the similar structure 
at Ashendon Junction is 100ft. on the skew. At 2 miles 
35 chains occurs the only five-arch over-bridge—Fig. 3— 


each span of which is 28ft. 6in. on the square and 28ft. 9fin. | 


on the skew. The other over-bridges are mostly three- 
arch brick bridges, the span varying between 25ft. 6in. and 
28ft. 6in.; but there are a few fly-arch bridges in the 
deeper cuttings, and a few plain girder bridges. The 
under-bridges, as a rule, are of the ordinary plate girder 
type, with cross girders. 

The principal cuttings and banks alternate as follows :— 
Cutting 2, from 50 chains to 2 miles 13 chains, containing 
415,000 cubic yards; maximum depth, 40ft. Cutting 2 A, 
from 2 miles 22 chains to 3 miles 20 chains, containing 
453,000 cubic yards; maximum depth, 46ft. Cutting 3, 
from 3 miles 39 chains to 3 miles 70 chains, containing 
100,000 cubic yards; maximum depth, 25ft. Bank 1, 
from 3 miles 70 chains to 6 miles 53 chains, containing 
350,000 cubic yards; maximum height, 18ft. Cutting 4, 
from 6 miles 53 chains to 6 miles 76 chains, containing 
83,000 cubic yards; maximum depth, 35ft. Bank 2, | 
from 6 miles 76 chains to 11 miles 8 chains, containing 
1,500,000 cubic yards ; maximum height, 29ft. Cutting 5, 
from 11 miles 8 chains to 11 miles 56 chains, containing 
51,000 cubic yards; maximum depth, 15ft. Cutting 6, 
from 11 miles 62 chains to 14 miles 78 chains—south 
face of Fritwell Tunnel—containing 1,300,000 cubic 
yards; maximum depth, 52ft. Cutting 6A, from 


taining 74,000 cubic yards; maximum depth, 57ft. 








Fig. 6—CUTTING No.6 AT ARDLEY 


the way to Aynho Junction. Except at junctions the 
line has been constructed with no curves sharper than 2 
miles radius, while those at the former are kept as flat 
as half a mile radius. There are three straight stretches 
exceeding 2 miles in length, and another of 1 mile 57 chains. 

There are no level crossings for road vehicles, but a 
number of hunt crossings for horsemen and hounds are 
provided. These latter consist of gently graded ramps at 
the side of the cutfings or banks. They are protected by 
two gates on each side, one of which is situated at the 
beginning of the ramp, and the other adjacent to the 
lines of way. These gates are kept locked, but accredited 
hunt servants are supplied with keys. The permanent 
way will be of the standard Great Western main line 
pattern, viz., bull-headed steel rails weighing 97} lb. per 
yard, and 50 lb. chairs. No track troughs are required 
between Ashendon and Aynho, as such equipment 
already exists near Ruislip,on the joint line, and at two 
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Fig. 8—-SYSTEMS AFFECTED BY THE NEW LINE 








other places on the existing route between Banbury and 
Birmingham. 

Messrs. Walter Scott and Middleton are the contractors 
for the entire works, and they have had 1200 men and 
seven steam navvies constantly employed thereon. The 
contractors’ headquarters are situated at Ardley. 








INSTITUTION OF ELECTRICAL ENGINEERS : MANCHESTER SECTION. 
—The opening meeting of the present session will be held in the 
banqueting hall of the Midland Hotel, Manchester, this evening 


| at 7.30 p.m., when the chairman, Mr. S. J. Watson, will deliver 
~The P P ss p | his address. 
¥E'miles 50 chains to 15 miles 58 chains, con- | ber 2nd, and 


The next meeting will be held on Tuesday, Novem- 
the syllabus giving the dates and papers arranged 
will be issued prior to this date, 
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INSTITUTION OF MECHANICAL ENGINEERS. 


Tue first meeting of the session of the Institution of | 
Mechanical Engineers was held on Friday last at Storey’s- | 
gate. The President, Mr. J. A. F. Aspinall, occupied the | 
chair. After the minutes of the summer meeting had 
been read and confirmed, it was announced that, owing 
to the resignation of Mr. George Whale, Engineer-Vice- 
Admiral Sir Albert John Durston had been elected to fill 
his place on the Council, subject to his consent. The 
paper presented was by Professor Dalby, and it was 
entitled “‘ Heat Transmission,” an abstract of which is 
begun on page 432. Before calling on the author to read 
his contribution, the President drew attention to the fact 
that the object of the research which Professor Dalby 
had undertaken was to place before the members of the | 
Institution a general view of the work which had been 
done relative to the transmission of heat from boiler | 
heating surfaces. In order to do this it had been neces- 
sary to search for papers bearing upon the subject which | 
had been contributed to the technical Press and to | 
various societies in Europe and America. Over 500 | 
papers had been read, and lists of those relevant to the | 
subjects were given in an appendix tothepaper. Abstracts | 
of the most important papers, he said, had been made by | 
Professor Dalby and his colleague, Mr. H. C. A. Thieme, 
and those abstracts were to be found in the library of the 
Institution, where they could be readily referred to. 

The author was then called upon to read his paper. | 
Whilst doing so Prof. Dalby mentioned that he had hoped | 
to show one or two experiments to demonstrate some of 
the points referred to in his paper, but in view of the fact 
that he only had one hour at his disposal, this was not 
possible. One of the experiments he had hoped to show | 
was mentioned in the paper, and could easily be carried 
out by any of the members who felt so inclined. This | 
was that of sticking a piece of paper on the bottom 
of a metal pot, and boiling water in the pot, with- 
out even charring the paper. This experiment demon- 
strated that the temperature of the paper could 
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| an electric current. 


| combustion were eliminated, and the boilers were subjected | foot of surface. 


‘ Water gauges were also fitted on the boilers, and were | 


had was to break up the gas and water film. He had | conclusion, Mr. Wilkinson said that in view of Professor 

carried out an experiment with these pegs. By sweating | Dalby’s recommendation that further experimental work 

pieces of metal on the inside and on the bottom of a | should be carried out by. the Institution, he would be 

metal pot, he had succeeded in evaporating 4 per cent. | pleased to placs the experimental apparatus at the Insti. 

more in a given time than was possible with ordinary | tution’s disposal. 

plain surfaces. | Mr. Vaughan Pendred said that the subject of Professor 
Mr. Wilkinson then described an apparatus which he | Dalby’s paper was far too large to permit of any attempt at 


| had designed for the purpose of ascertaining the amount | complete treatment in the short time at his disposal. He 


of heat which can be added to the feed-water from live | would say nothing about theory, confining himself as fay 
steam within the boiler in order to produce maximum | as possible to practice. First, he would point out that 
efficiency of evaporation. He said that it was a well-| while a great deal was said about the temperature of the 
known fact that heating the feed-water by means of live | outside surface of a boiler plate, no one referred to the 
steam could be carried out up to a certain point with good inside surface temperature. The result of his own 
effect, but it was possible with a low initial temperature | investigations was that so long as the plate was wetted 


| of the feed-water to extract so much heat from the steam | —that is to say, so long as there was true molecular 


as to cause the efficiency curve to reach a maximum | contact between the water and the plate—the tempera. 
and then turn down again; the final result being | ture of the inside surface and that of the water would 
worse than if no live steam heating had _ been /| be nearly identical; the presence of the plate might 


/used at all. He then went on to describe his ex-| be ignored, and we might regard the water as being 


perimental apparatus, which is illustrated herewith. He directly heated, just as it was in Fletcher's apparatus, 
said that it consisted of two vertical boilers, each |in which the water in a fine spray was passed 
6in. in diameter and 12in. high. These boilers were | through the intensely heated products of combustion, 
mounted on a tray containing linseed oil, each boiler | In order to get the best results the hot gas should be 
being immersed in the oil by the same amount. The oil made to present the largest possible surface to the 
was used as the heat-conveying element, and served to plates, and that was best done by sub-dividing it. It 
transfer the heat from resistance wires, equally spaced | was a fact which he had verified, that flues 6in. long 
at the bottom of the tray. These wires were heated by | would take all the heat out of gas raised by a Bunsen 
A thermometer was immersed in | burner toa temperature of from 1500 deg. to 2000 deg. lah, 
the oil, and the current was regulated so that the oil The flues were of thin copper plate, 6in. square. The 
maintained a temperature of about 400 deg. Fah. to/| distance between the plates was }in.; the plates were 
450 deg. Fah. By this method all possible errors due to | arranged vertically; each flue represented half a square 
A small conservatory heater made in 
to exactly the same conditions with regard to the | this way delivered the products of combustion little 
application of heat. The boilers were designed for a| hotter than the water, say, 160deg. to 180deg. Flue 
maximum working pressure of 501b., and the pressure | length was settled by diameter and draught. The larger 
used in the experiments was 301b. Pressure gauges were | the diameter the greater must be the length. As an 
fitted to each boiler, and they were also connected | example of what could be done by short flues, he said that 
together by means of a valve, and when this valve was | he had invented a boiler which was very simple in construc- 
opened one gauge could be checked against the other. | tion. Briefly, it might be described as consisting of two 
“saddles” united by short fire tubes—this boiler was 
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not be anywhere near the temperature of the flame. | 
Another thing which the author mentioned worthy of 

recording was with reference to the electrical analogy of | 
heattransmission. He said that those who used this analogy, 

and who likened the potential difference in the electrical 

case to the temperature difference in the two sides of a 

boiler plate, for example, should bear in mind that in the 

latter case radiation had to be considered, whilst in the 

electrical case nothing analogous to radiation was met 

with. An interesting experiment in connection with the 

effect of joints in metal, on the temperature drop, was 

also referred to. Professor Dalby said that if two rods of 

metal were procured, and one of these rods were cut, say, 

into four pieces, and then screwed together again, 

making the best possible joints, it would be found that 

if the solid rod were attached to the built-up rod and 

heat applied to the point where the two rods joined, the | 
drop of temperature along the built-up rod would be con- 

siderably greater than that along the solid rod, notwith- 

. standing the fact that the joints made in the former 

were as good as it is possible for any workman to | 
make them. The paper having been read, the President 
then called upon Mr. G. Wilkinson to open the dis- 
cussion, 

First of all Mr. Wilkinson referred to the early part of | 
the paper where the author laid stress upon the importance 
of high temperature in the fire-box. Some time ago he 
carried out an experiment with the object of testing 
whether the presence of fire-bricks in the flue tube of a | 
Lancashire boiler would increase its performance. He | 
lined the fiue tube of a Lancashire boiler with fire bricks, | 
which were raised to a white heat. The boiler was | 
worked for a period of three weeks, but no more steam 
could be got out of it than before the bricks were put in. 
Their effect in giving rise to a high temperature was 
neutralised by their inferior heat-conducting properties. 
That experiment, he thought, went to show that brick 
arches in a locomotive, or other type of boiler, were not 
desirable from the point of view of increasing the output. | 
As regarded the water film, he thought it possible that | 
vigorous boiling would break it up. The author had | 
made no reference to soaking pegs. The effect they 
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provided with indicators for showing the water level. 
The feed to the boilers was obtained from a galvanised 


iron tank which was closed. Into the upper part of the | 


tank compressed air was pumped, the pressure of which 
was in excess of the steam pressure in the boiler. The 
compressed air thus served to force the water into the 


boilers when the feed valves were opened. Between the | 
feed tank and the boilers there was an auxiliary tank, | 
which was provided with a thermometer and was heated | 


by a Bunsen gas burner. This tank thus provided a 
means for varying the initial temperature of the feed- 
water to the boilers. One boiler was fitted with a live 
steam heater, and the water was supplied to the top as 
shown in the diagram. 


It was passed through the heater, | 
and finally delivered at the outlet, terminating near the | 


illustrated diagrammatically in Tur 
May 12th, 1899—and enclosed in a proper uptake, like a 
water-tube boiler. He did not patent this.boiler. Some 
time subsequently Mr. De Vignes, a steam launch builder 
of Chertsey, patented an almost identical design, in 
complete ignorance of what he (Mr. Pendred) had done. 
He had a boiler made and asked him (Mr. Pendred) to goand 
see it tested. He did not remember the precise figures, 
but the boiler weighed just one ton empty ; the fire tubes 
were lin. in diameter inside and about 1ft. long. There 
was an iron chimney, and draught was got by turning a 
| part of the steam in a jet up this chimney. The 
remainder wasted at the safety valve. The boiler 
evaporated just its own weight, that is to say, one ton of 
water per hour, at the rate of about 7 lb. per pound of coal 








bottom of the boiler. A thermometer indicated the tem- | from cold feed water. He thought it would be admitted 
perature of the water on leaving the heater. The feed | that that was an excellent result. It was often asserted 
to the other boiler was taken in direct to the bottom, as | that flame would not pass through a small tube, because 
shown in the diagram. The steam from each boiler was | of what was known as the Davy lamp action, but he 
led to a separate surface condenser, fixed in acommon tank, | knew, from direct observation, that the length of flame 
through which cold water was continually circulating, and | to be found in a tube largely depended on the draught. 
finally the water due to condensation dropped into sepa- | Thus he had seen the flame in a portable engine boiler 





| rate standardised glass receivers. The steam pressure 


in each boiler was maintained uniform by regulating the 
stop valve leading to the condensers, and the latter were 


| so proportioned that the delivery therefrom to the glass 
| receivers, when the boilers were evaporating at the rate 


of 10 lb. per square foot of heating surface, was cold, thus 
nothing was lost in the way of steam evaporating to 
atmosphere. When the apparatus was set to work very 
erratic results were obtained. Finally, the boilers were 
filled up, and the feed entirely cut off, when it was dis- 
covered that the boilers vee f not be depended upon to 
give uniform evaporative results, and notwithstanding the 
regular supply of heat to each boiler the output from each 
varied considerably. Many experiments were made in 


this manner, but the results could not be reduced to a | 


definite law. Sometimes the output from the left-hand 
boiler would exceed that of the right-hand, and vice versd. 
The results, the speaker thought, seemed to indicate that 
there was some obscure principle governing the output of 
boilers other than the variation of furnace conditions. In 





| burning straw pass right through tubes 6ft. long and 2}in. 
in diameter, and that with quite a moderate smoke-box 
vacuum—not more, indeed, than 2in. He concluded by 
complimenting Professor Dalby on the production of a 
paper so full of interest. 

Mr. H. P Jordan, of the Municipal School of Tech- 
nology, Manchester, spoke at great length. He first 
referred to the large amount of work the author and 
Mr. Thieme had done in making the abstracts and the 
index given at the end of the paper. Although it was, 
perhaps, a little unreasonable, he would draw attention to 
| the fact that Professor Dalby’s paper only dealt with a 
| portion of the subject, no mention, for example, being 
| made to the rate of heat transmission under conditions 
similar to those met with in a condenser. In discussing 
the paper he wished specially to emphasise the effect of 
the speed of circulation in diminishing the resistance to 
the transmission of heat by conduction and convection, 
or velocity of flow effect of speed of circulation on 
the rate of heat transmission. Professor Dalby had 
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uoted formule showing that the heat transmission 
increased with the square root of the velocity. That 
might possibly be true for the condensation of steam, but 
it was not true for heat transfer from a gas to metal 
where the gas only parted with sensible heat. That 
was shown to be the case by Dr. Nicholson in his 

aper read before the Institution of Junior Engineers 
ast year, and he thought also that this was a fact 
that had been acknowledged by many engineers for 
some years back. During the past two years he had 
been engaged on a rosearch relating to that point, the 
main results of which were embodied in a paper 
which had been accepted by the Institation of Mechanical 
Engineers. The general scheme of his experiments was 
to pass hot air through a calorimeter, where it was cooled 
down by water circulation, the heat transmitted being 
measured by the product of the quantity of water and its 
rise of temperature. A large number of experiments 
were carried out with different rates of flow both of air 
and water, and in order to study the effect of the dimen- 
sions, or section of the channel on the rate of heat 
transfer, a number of tests were carried out, using 
different sizes of pipes in the calorimeter. The point to 
which he particularly wished to draw attention, however, 
was that by means of four thermo-electric couples placed 
at different points along the calorimeter, he was able to 
measure the temperature of the metal and thus to obtain 
the temperature gradient from the air to the water. It 
was not, of course, possible directly to measure the sur- 
face temperature of the metal, but by this means the tem- 
perature could be measured at a known depth in the 
metal and the surface temperature could be calculated. 
The figures he obtained confirmed the general opinion as 
to the greater drop of temperature on the gasside as com- 
pared with that on the water side of a smoke tube. 

Here Mr. Jordan drew attention to a curve on the wall 
showing the temperature gradient from air to water. In 
this it was seen that the difference between the mean air 
and metal temperatures was 246 deg. Fah., as com- 
pared with a drop from metal to water of 7 deg. Fah. 
The relative value of the temperature drops; or to use 
Professor Dalby’s term, the drop of temperature head 
depended upon the relative speeds of flow of air and 
water. 

The main results of his investigation might be summed 
up as follows:—(A) For a constant rate of mass flow the 
rate of heat transfer is proportional to the tempcrature 
difference; (B) for a given temperature difference the 
rate of heat transfer increases with increasing speed 
according to a linear law; (C) for a given rate of flow 
and temperature difference the rate of heat transfer 
increases with the absolute value of the temperature ; 
(ID) the rate of heat transfer depends on the condition of 
the heating surface; (E) the rate of heat transfer depends 
on the size of the channel through which the gas 
is flowing. The effect of speed of flow was very clear 
from some of the figures obtained. In one experiment 
the air and water flowing at speeds represented by pres- 
sures of 2.4 and 20.5 lb. per square foot of sectional 
area of channel, per second, i.c., mean approximate 
velocities of 48 and .328ft. per second respectively ; 
the heat transmitted was 2500 British thermal units per 
square foot per hour, the mean temperature difference 
being 254 deg. Fah. In a second experiment with 
rates of flow of 17.45 and 98 lb. per square foot 
sectional area per second, ic., velocities of 347 and 
1.57ft. per second, the heat transmitted was 11,450 
British thermal units per square foot per hour, with a 
temperature difference of 262 deg. Fah. Thus byincreas- 
ing the velocity of the gas from 48 to 347ft. per second, 
the heat transmitted per square foot was increased from 
2500 to 11,500 British thermal] units per hour with nearly 
the same temperature difference. One point of 
direct practical importance followed from the greater 
thermal resistance on the gas side of the heating 
surface. At quite low speeds of circulation, the 
water appeared to have no difficulty in absorbing 
all the heat transmitted, the loss of temperature 
head on the water side being in all cases small compared 
with that on the air side. Clearly, then, any further 
increase in the speed of circulation of the water would 
produce no very material effect on the ratio of heat 
transfer, since nearly all the resistance was on the air 
side. It was a matter of the greatest difficulty to form 
even an approximate estimate of the rate of water circu- 
lation in a boiler, but it appeared possible that in the case 
of the water-tube boiler the water circulation might be 
sufficiently great to bring the temperature of the tubes 
nearly down to that of the water; thus a further increase 
in the speed of circulation of the water would produce 
no appreciable increase in the heat transmitted. If, 
however, the circulation of the gases were improved, then, 
owing to the decrease of the thermal resistance on the gas 
side, the tube temperature would rise, the heat trans- 
mitted would be increased, and the rate of circulation of 
the water might then be profitably increased also. It 
was perfectly obvious that the greatest increase in the 
efliciency of the heating surface would result from 
diminishing the greater resistance—that was to say, 
the resistance on the gas side. The experiments 
showed that the rate of heat transmission increased with a 
decreased size of pipe, which agreed exactly with Professor 
Dalby’s conclusion. 

As regarded the heat transmission from water to metal, 
the results showed a decrease in the thermal resistance of 
the surface film while increasing the velocity of flow. 
One interesting result was noted in the heat transmitted 
from the metal to the water. In one experiment a fine 
thread was cut on the water surface of the tube, the in- 
tention being to break up the flow of the water and to 
secure that it impinged well on the pipe. The rate of 
heat transfer, however, was not appreciably increased. 
The bottom of the thread was full of water, which was 
quite at rest. Mr. Lawford Fry, in his paper on “Com- 
bustion and Heat Balance in Locomotive Boilers,” gave a 
great deal of information concerning the rate of heat 
transmission from the gases to the water. The rate of 


heat flow could be gauged from the quantity of coal burnt 
and the air used per pound of coal, as found from the gas 
analysis. The heat transmitted by conduction and con- 
vection could be approximately estimated as the produce 
of the weight of the gases passing through the tubes, the 
fall of temperature and the specific heat. Results deduced 
in this way, however, could only be regarded as approxi- 
mate, on account not only of errors involved in the 
calculation, but also on account of the great difficulty 
in accurately measuring the temperature in the fire- 
box; but they were sufficiently accurate to show clearly 
the effect of speed of flow, the speed of flow increasing 
according to a linear law in these experiments with high 
temperatures, as well as in his own experiments with 
considerably lower temperatures. Returning again to 
the point previously raised, namely, that Professor 
Dalby’s paper dealt almost exclusively with the problem 
of heat transmission in boilers, and that it made practi- 
cally no reference to the problem as it presents itself in 
connection with a condenser, the speaker said under such 
conditions the law of heat transfer might be somewhat 
different to what it would be in cases in which the gas 
merely gave up its sensible heat. Since the completion 
of his experiments on heat transfer between air and 
metal he had carried out a number of experiments on 
the rate of condensation of steam. The problem of the 
transfer of latent heat from a gas or vapour into a metal 
surface was more complicated than it was when no 
change of state of the heat-carrying fluid took place, 
since the adherent film would not be a film of merely 
steam, but a mixture of steam and water probably 
changing from water next to the cold surface to more 
or less wet steam on the outer surface. 

The last speaker was Mr. R. 8. Prinsep, who first dealt 
with the remarks of Mr. Wilkinson with reference to 
lining the flue tube of a Lancashire boiler with fire-bricks. 
He said the reason that the boiler did not develop a greater 
output with the use of the bricks was that coal dust was 
being burnt at a very high rate. Combustion was not 
obtained, but dissociation. Unless the radiant heat was 
absorbed, and the temperature of combustion lowered, the 
gas was simply passed on unburnt. It was burnt later, 
but the same difference of temperature was not obtained. 
It was necessary to absorb the radiant heat in the furnace 
and lower the temperature. The speaker also briefly 
referred to some experiments carried out on Belleville 
boilers, with the object of determining the rate of the 
transmission of heat. Lastly, Mr. Prinsep said that a 
reference was made in the paper to separating the heat 
transmitted by conduction and convection, but he defied 
any one to make such a separation. 

The discussion was then adjourned until October 29th. 








THE BREWERS’ EXHIBITION. 

THE thirty-first Annual Exhibition of machinery, appli- 
ances, &c., by brewers, distillers, and others was 
opened at the Royal Agricultural Hall, Islington, on Satur- 
day, October 16th, and it closes to day. Many decidedly 
ingenious machines were shown, and some were quite new. 

An extensive display of brewer’s machinery was to be seen 
on thestand of G. R. Seton and Co., Limited, of Friar-street, 
Carter-lane, Ludgate-hill. Among other things there was one 
of the firm’s ‘‘ Eureka ’’ rotary bottle fillers, capable of dealing 
with 72 pint bottles per minute; also a smaller machine for 
filling 36 pint bottles per minute. There was a bottle washer 






propeller shaft are entirely encased, and so arranged that no 
strain other than the drive comes upon them, the outer 
casing carrying all the weight. The power is transmitted 
from the propeller shaft to the differential by a bevel drive, 
and from the latter to each of the axle ends by a single 
reduction spur gear. The whole of this gearing is of special 
oil-tempered steel, and runs on ball bearings in an oil bath, 
so that the wear and tear may be reduced to a minimum. 
Alley and MacLellan, Limited, of ‘‘ Sentinel’’ Works, 
Polmadie, Glasgow, were exhibiting a well-finished 6-ton 
steam wagon. The Berna Commercial Motor Company, 
Limited, was showing a 35 horse-power brewer’s van to carry 
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Fig. 2—BRIGGS’ STEAM COPPER 


5 tons dead-load. This van is fitted with a four-cylinder 
slow-speed engine, a four-speed gear-box, and forced lubrica- 
tion. It has an exceptionally strong and simple transmis- 
sion gear. Mann’s Patent Steam Cart and Wagon Com- 
pany, Limited, exhibited a steam wagon with a locomo- 
tive boiler and compound engine. The firm of William 
Allchin, Limiteg, of Globe Works, Nottingham, was 
exhibiting a 5-ton over-type steam motor wagon. Although 
this firm’s previous type of wagon, with its oil bath, 
engine and chain case, met with great success, the 
firm has been compelled to meet the demand for a simpler 
wagon with a more accessible engine. The locomotive type 











of the firm’s latest type which is claimed thoroughly tocleanse 
and rinse 1500 bottles per hour with one operator. Other 
exhibits took the form of gravity conveyors and elevators for 
all purposes, an air compressor, a quadruple-acting top pres- 
sure regulator for cask-filling or bottling of conditioned beer 
without loss of CO. or the liquid itself. Lastly, there was a 
complete bottling installation, including a bottle soaker, a 
bottle brusher and rinser, automatic rotary filling machine 
and revolving drainer, &c, 

Leylands Motors, Limited, of Leyland, Lancs., were 
exhibiting a 3-ton 35 horse-power brewers’ lorry and also a 
5-ton lorry with a large flat platform. The latter is shown 
in Fig. 1. Both machines are of the firm’s standard design, 
the four-cylinder petrol engine being fitted with dual ignition. 
Each lorry also has a four-speed gear box and a gate change 
control. The wheels are of the firm’s composite type. Two 
sets of improved expanding compensating brakes are fitted to 
each of the road wheels. The blocks acting on the larger 
drum are worked by pedal, whilst those on the other drum 
by means of a hand lever. The gear shafts run on ball bear- 
ings. There is a double jaw coupling between the engine and 
gear box. The back axle provides a further reduction between 
the differential shaft and road wheels, and is of the live type 
combined with the firm’s patented spherical thrust block 
drive which relieves the springs of all torsional driving 








strains, making them more flexible. The driving axles and 











Fig. 1—-LEYLAND BREWERS’ LORRY 


of boiler has been adhered to in this new wagon, and the 
engine is designed on similar lines to that of the makers’ 
original compound traction engine. The inclined slide valves 
are operated through the medium of the standard link motion 
by excentrics on the crank-shaft. A five-ton steam wagon 
fitted with a compound engine and horizontal multitubular 
boiler was shown on the stand of Forden’s Limited, of Sand- 
bach, Cheshire. On the stand of W. Tasker and Sons, 
Limited, of Waterloo Ironworks, Andover, Hants, there was 
shown a five-ton steam wagon with a locomotive boiler 
designed for working with a steam pressure of 200 Ib. per 
square inch. The engine is of the compound type, having 
cylinders of 44in. and 64in. diameter. The stroke is Tin. 

The Albany Engineering Company, of Old Kent-road, S.E., 
exhibited some brewers’ pumps. These pumps, which are 
fitted with ball-bearings, are also claimed to be suitable for 
boiler feed purposes, deep wells, hot liquids, boiling soap, oil, 
tar, crude oil, petroleum, fats and other liquids of high 
specific gravity. The suction lift of this firm’s new type of 
pump Eas now been increased to 28ft., and they will force 
the water to a height of 200ft. 

Various kinds of refrigerating machinery were shown on the 
stand of Montague, Sharp and Co., Limited, of 124 to 127, 
Minories, E.C.: also a combined rapid cooling and carbonating 
plant, rapid beer filters, an automatic pulp washer, bottle 
filling machines, ‘‘Mammoth’’ filtering appliances, ‘ glass 
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enamelled steel tanks, &c. J. W. Fowler and Oo., of Eclipse 
Works, Wimborne, Dorset, were exhibiting bottling and 
corking machines, also bottle washing machines having a 
capacity of 120 dozen bottles per hour. There was a labelling 
machine capable of dealing with 180 dozen bottles per hour. 
Other exhibits were an improved syphon-filling machine, a 
new cone hand corking machine, and a dry hopping machine. 

A varied display of brewers’ machinery was to be seen 
on the stand of S. Briggs and Co., of Burton-on-Trent. 
Among other things there was a new steam copper, a vertical 
refrigerator, a reversible sparger, a patented air-wort rouser 
for fermenting tuns, a patented draw-off float for coolers, and 
fome noiseless rope-tired truck wheels. The copper referred 
to above is shown in Fig.2. There are two steam spaces 
worked separately, by means of which very efficient control 














Fig. 3—THE RUUD* AUTOMATIC WATER HEATER 


over the boiling process is said to be obtained. At the com- 
mencement of operations both spaces are used, bringing the 
wort rapidly to boiling point. When this point is reached 
steam may be turned off the outer jacket C, whilst the 
chamber B still contains steam, the amount thus used being 
adequate to keep an even boil without it being too vigorous, 
thus eliminating the risk of fobbing over, the wort being 
boiled at a high temperature, ensuring the thorough cooking 
which brewers desire. Another advantage claimed for the 
outer jacket is that it forms an efficient lagging for the inner 
jacket when the latter is working. If necessary, a small jet 
of steam can be kept going in the outer jacket. The inner 
and outer steam chambers, we are informed, are carefully 
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Fig. 4—PLAN OF GASQUET PASTEURISER 


proportioned to their work, so as to give a perfect boil. 
Gauges are fitted to the steam mains as they enter the two 
jackets and also to the pipes through which it leaves them. 

A 35 horse-power gas engine was shown by the firm of 
Richard Hornsby and Sons, Limited, of Grantham, which 


was driving various machines on neighbouring stands. | 


Lawrence and Co., Limited, of 78, Queen Victoria-street, E.C., 
were showing their patented capillary refrigerators, mashers, 
spargers, condensers, &c. A decidedly ingenious cask-washing 
machine was shown by the firm of R. Ramsden and Son, of 
177, Kingsland-road, London, N.E. Among other things 
this firm also exhibited a steam-pressure copper and a 
patented corrugated heater, steel carbonating cylinders, &c. 
Large supply filters for mineral waterworks, breweries, «&c., 
yielding from 100 to 10,000 gallons per day, were shown in 
operation by the Berkefeld Filter Company, Limited, of 121, 
Oxford-street, W. There were many other firms exhibiting 


machines and appliances used in connection with brewing 
and kindred industries. Great ingenuity has been exercised 
in some of the designs, and many of the machines and appli- 
ances to which we have referred are worthy of more detailed 
description than space has permitted us giving 

The firm of T. and E. Wannbacher, of 28A, Basinghall- 
street, E.C., was showing several ingenious devices. The 
Ruud instantaneous automatic water heater, shown in 
Fig. 3, was an exhibit of this firm’s which is worthy of men- 
tion. The apparatus consists of an insulated cast iron jacket 
which contains a long copper heating coil. Under this coil is 
an improved Bunsen burner. The automatic mechanism 
consists of a water valve of simple construction and an 
‘internal ’’ thermostat. The latter, which regulates the 
temperature of the water by controlling the flow of gas to the 
burners, is constructed in accordance with Ruud’s patent, and 
is identical to that used on the White steam car. The open- 
ing of any hot water tap which may be connected to the heater 
causes the water valve on the latter to open agas valve. The 
gas is lighted from a pilot flame. The water heats as rapidly 
as it is drawn, and flows at a good temperature as long as the 
tap is open. When the water tap is closed the gas is shut off 
instantly. The apparatus can be attached to any existing 
water supply. We had an opportunity of seeing this 
heater at work at the Exhibition, when it operated in a 
satisfactory manner, 

The Gasquet pasteuriser for bottled liquids was exhibited by 
La Société du Filter Gasquet, of Bordeaux, the sole agents for 
Great Britain and Germany being L. Anker Ges. m.b.H., of 
Hamburg. The machine is used to pasteurise such liqui’s 
as are bottled; that is, to submit them to a process which 
will enable them to keep in perfect condition for a long 
period. So far, the machine has been mainly used for treat- 
ing’ beer. In order. to obtain satisfactory results, the 
bottles have to be immersed-in a water bath at a 
temperature of 158 deg. Fah. for a given time, and, so 
as to avoid any mistake, which may lead to serious 
consequences, a clock strikes every five minutes, and thus 
guides the operator in the manipulation of the machine. 
Periodical changes are imperative, for if the temperature is 
too high or the bottles remain in the bath too long, there is a 
great risk of the beer losing its clearness, and depositing a 
sediment. There are other troubles which may also arise 
which are well known to brewers and need not be dealt with 
here. In this machine a constant circulation of water 
gradually heats the bottles, pasteurises the liquid which they 
contain, and cools them down again in a simple and effective 
manner. It will be gathered from the drawings, Figs. 4 
and 5, that the bottles are placed in compartments arranged 
inacircle. These compartments are connected together by 
means of pipes in such a manner that when one section is full 
of water it overflows into the bottom of the next com- 
partment. The hottest water will naturally rise to 
the surface, and will thus make its way through the 
overflow pipe into the next compartment. A heating 
tank is placed in the centre of the circle of com- 
partments, and water may be drawn out of any compartment 
by means of an ejector into this tank. Steam is supplied 
to the tank which heats the water and also works the ejector. 
Cold water is drawn out of a compartment and hot water 
injected into the next simultaneously. The suction and 
delivery pipes can be turned to any part of the circle. A 
thermometer is fixed upon the delivery pipe for indicating 

the temperature of the water 

which this pipe discharges. 

Lifting gear is also provided 

for lifting the bottles out of the 

various compartments. The 

ad connection between the seg- 
if ments is interrupted by using 
a stopper which, however, 

allows a little water to escape. 

This stopper is put into the 
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SHIPBUILDING NOTES. 


THE official copies of the ‘‘ Proceedings’’ of the Institution 
of Naval Architects, containing the papers read at their last 
meeting, have now been issued, and with one exception appear 
to be much the same as when they were reported and com. 
mented on in the columns of this paper in April last. The 
exception is Sir Philip Watts’ paper on the trial results of 
the Cossack on the Maplin Sands and at Skelmorlie, which 
has been amplified, and which now acquires an added interest 
in view of the results obtained from some high-speed vessels 
recently. The depth of water on the Maplin Sands is under 
10 fathoms, while that at Skelmorlie is 40 fathoms, and 
readers will remember that the objact of the experiments was 
to determine the effect of this difference of depth on speed 
and trim. As the paper is now presented this is shown very 
clearly. On Skelmorlie the power curve is characterised by a 
continuous and fairly constant increase for increase of speed, 
whilst the Maplin results show a very much greater increase 
in power for increase in speed up to 21 knots. From 22 to .4 
knots the curve is practically parallel to the base line, and for 
speeds over 24 knots a continuous increase in power is again 
visible ; less, however, than in the trials in the deep water. 
Similar phenomena are evident in the other curves shown, 
and altogether the paper is quite the most practical and use/ul 
contribution of the session. 


MANY shipbuilders who have been brought into contact 
with Mr. James Bain, the general superintendent of the 
Cunard Company, will regret his retirement. Mr. Bain has 
enjoyed a-long and intensely interesting career, and he has 
finished his active professional life where he began it, in the 
service of the Cunard Company. In the early part of his 
career he was one of the officers of Lloyd’s Register, and in 
his latest and most responsible task—the construction of the 
express steamers Lusitania and Mauretania—he was again 
brought into close touch with the officials of that society, 
Mr. Bain’s retirement almost synchronises in point of time 
with the beginning of the construction of the new Cunard 
liner at Wallsend. 


THE quarterly returns compiled and issued by Lloyd's 
Register of Shipping for the quarter ending with September 
make, as usual, interesting reading. Compared with the 
corresponding period of the preceding year, we find a decrease 
of 28 in the number of steam vessels being built. but a wel- 
come increase in the total steam tonnage of 43,000 tons. 
There is also an increase over the tonnage in course of con- 
struction at the end of last quarter of about 32,000 tons. As 
regards the distribution of the work, we find that Glasgow 
and Greenock have between them 93 vessels aggregating 
285,000 tons, whilst Newcastle and Sunderland come next 
with 81 vessels of 203,000 tons. It is significant that Belfast 
has 4600 tons more than Glasgow, but represented by 1) 
hulls only, as against 61 in the latter port. 


ALTOGETHER, from these returns, it would appear that 
business is again a little brisker, and events which have 
occurred during the present month strengthen that view. 
Several contracts have been placed, the most important of 
which are, perhaps, the two 10,000 tons iron ore vessels 
referred to recently in this column. These are, it is under- 
stood, to be built by Armstrong, Whitworth and Co., and on 
the longitudinal system. 


ONE of the most interesting of the vessels completed during 
the present month i; the Star of Canada, 470ft. by 58ft. by 
38ft. 6in., built by Messrs. Workman, Clark and Co. for 
Messrs. J. P. Corry and Co. She is interesting, not only in 
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overflow of that segment which has been exposed to the 
greatest heat for twenty minutes. The clock, which strikes 


every five minutes, serves to regulate five operations. At this | 
signal the operator knows that a segment containing | 


pasteurised and cooled-down bottles has first to be emptied 
and then refilled. Also that the suction and delivery pipe 
have to be moved on to the next segment, and lastly that 
the stopper has to be put into the last of those four segments 
which are at the maximum temperature. Space forbids us 
dealing with the process in detail, but the plan shown in 
Fig. 4 will give an idea of how the heating and the cooling 
of the bottles is carried out, the rise and fall of temperature 
round the circle being represented by the shaded parts. 











Fig. 5-SECTION OF GASQUET PASTEURISER 


respect of her being one of a series built by the same builders 
for the Star Line, but because of the arrangements made 
necessary by the conditions of her trade, that of carrying 
frozen meat, &c., from the Antipodes to this country. In 
these vessels there are two considerations of primary import- 
ance, first, the obtaining of maximum capacity in the holds, 
in view of the nature of the cargo to be carried, and secondly, 
the simplification of the structure, in order to avoid com- 
plexity in the insulation. The most interesting product of 
these conditions is the type of framing which is often fitted. 
This consists of a shallow sectional frame with a reversed bar 
attached to the face of it. By this means maximum capacity 
in the hold is obtained with substantially the same strength 
as in the deeper frame usually fitted. The beams also are 
kept as shallow as possible, and, in order to avoid large 
projections on the under side of the deck, th girders 
supporting the deck are fitted double, and of small depth. 
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RAILWAY MATTERS. 


We learn, says the Railway News, that the report of 
the Viceregal Commission on the Railways of Ireland will 
probably be published next month, certainly before the end of the 
year. 

An electrified industrial track in a recently constructed 
plant is laid in a concrete floor, and, in order to have the rail 
bonds accessible, 3in. by 18in. recesses are moulded in the 
floor on one side of the joints, and are normally covered with 
removable cast iron plates, 


REPRESENTATIVES of the steam railroads in the United 
States and a number of Government officials have joined in a co- 
operative plan to conduct an rp f into the physical properties 
and methods of manufacture of steel rails, so as to ascertain what 
can be done to improve the rails now purchased. 


Tux Ganz steam motor car built by the Railway Auto 
Car Company and tested ¥ the Chicago, Rock Island and Pacific 
Railroad about a year ago, has been returned to the railroad fitted 
with a new Ganz engine of low steam pressure and a new Baldwin 
boiler and superheater. The car will shortly be placed in service 
on one of the company’s branch lines. 


We understand, says the Hlectrician, that objections 
bave been raised by the Post-office Telegraph Department in con- 
nection with the electrified section of the London, Brighton, and 
South Coast Railway between Victoria and London Bridge and its 
effect on telegraph and “telephone lines. It is stated that the 
question is at present under consideration by the two parties. 


Tue branch line of the Great Western Railway at 
Brixham was closed during three days recently in order to remove 
the old longitudinal permanent way and to lay down the 
transverse sleeper system, with bull head rails, The line is about 
two miles long, and extends from Churston to Brixham. It was 
opened for traffic in February, 1868, and for goods traffic in May, 
1869. 

Returns recently published by the Indian Railway 
Board show the progress which is being made in the fitting of 
vacuum brakes to railway rolling stock in India Nearly all the 
passenger vehicles on the broad gauge and about half on the metre 
gauge are now fitted. Of goods trucks, however, only about a 
quarter on the broad gauge and one in eight on the metre gauge 
have been so fitted. 


Tur report of the surveyors of the Trans-Australian 
Railway from Port Augusta. in South Australia, to railhead in 
Western Australia, has, the Perth correspondent of the Standard 
says, been made public. Their opinion is favourable in all respects, 
and the country through which the line would pass is said to be 
mainly snitable for settlement. The railway would cost about 
£4,000,000 to construct. 


“Stream and electric traction on the same tracks has 
been in operation on the Colorado and Southern Railway for about 
26 miles out of Denver, Colo., since May, 1908. No difficulty has 
been experienced in the operation of trains, and it has not been 
found that smoke or steam has in any way damaged the overhead 
construction. The electric cars operate a suburban and inter- 
urban service auxiliary to the steam train service. 


A ratLway bridge across the Sioule gorge in France, at 
a height of 450ft. above the ground, was opened a few days ago. 
The bridge, it is said, consists of a continuous girder, 40ft. deep, 
divided into three spans by two intermediate masonry piers 370ft. 
high. Work was commenced in 1901, but trouble arose through 
the subsidence of one of the abutments, causing much delay. The 
main span is 470ft. long, each of the outer spans having the length 
of 380ft. 


Tue construction in the departments of the Rhone and 
Loire of an important series of narrow-gauge light railways of a 
total length of some 80 miles, linking up various industrial centres 
in the mountainous and isolated country between Lyons, Roanne, 
and Saint Etienne, is, the British Consul at Lyons reports, about 
to be begun, the Government having approved the scheme. The 
estimated cost to the department of the Rhone is £328,100, to be 
raised by means of a 3# per cent. loan. 


Ran gutters at the eaves and headers have been 
dispensed with in the buildings of the new Scranton locomotive 
shops of the Delaware, Lackawanna, and Western Railroad, thus 
doing away with the numerous troubles experienced with them. 
The roofs project about 12in. beyond the walls, and the drippings 
are caught in a monolithic concrete gutter at ground level, which 
is sloped to perforated drain covers placed at convenient intervals. 
The gutter is a dished slab moulded in place against the building. 





From official statistics recently published in Russia, it 
would seem that to a very large extent the electric tramway lines 
in that country are owned by Belgian companies and firms. Out 
of a total length of 1312 versts of electric tramways, 1086 versts, 
or upwards of 80 per cent., are in the hands of Belgians. The 
remaining 226 versts belong to various municipal authorities. Of 
the 42 undertakings now in operation, or in course of construction, 
54 are Belgian, and three areFrench Belgian capital is represented 
hy 85 companies, and five private undertakings, supplying the 
different municipal tramway services. 


Tue Government of New Zealand are at present 
building the Midland Railway, which will unite the parts of the 
South Island which are separated by a high mountain range, con- 
taining numerous peaks 12,000ft. high. The work was undertaken 
by —_— company, but after finishing about 35 miles of line 
the difficulties were found to be so great that the company was 
obliged to abandon the project, and it parsed into the hands of the 
Government. The character of the difficult part of the line is 
shown by the existence in a length of nine miles of four high steel 
viaducts, with a maximum height of 236ft., many small bridges, 
and seventeen tunnels, the longest about 2000ft., while there are 
but a few short lengths of level line. The chief engineering 
feature of the line is the Otira tunnel, about 54 miles long, which 
traverses hard slate, and passes under the Otira Gorge. The 
tunnel from end to end is a straight line, and has a gradient of 
1 in 30, which it is thought will not be a serious inconvenience, 
since it is almost certain that electric locomotives will be used. 


Wirt the opening of the railway between Thamshavn, 
on the Orkedals Fjord, and the mining town of Lokken, the 
single-phase electrification of Norwegian railways has commenced. 
Current is obtained from a motor generator — at Thamshavn, 
transforming from a 50-period 15,000-volt three-phase supply to 
6000 volts 25 frequency single-phase current, distributed through 
the overhead trolley wire, which is on the single catenary system. 
Hach of the two motor generators erec is of 250 kilovolt 
ampére capacity, and capable of dealing with 500 k.v.a. for short 
periods. The trolley construction has a hard-drawn grooved 
copper wire 65 sq. mm. section hung from a steel cable, carried on 
insulators mounted on steel brackets attached to wooden poles, 
and supported by tis rods. At no place is the trolley wire more 
than Qin. from the centre line of the track, and, normally, it is 
5.5 metres above rail level. Each*locomotive weighs 20 tons, and 
carries four motors. The current passes from a pantograph bow 
collector to a transformer suspended inside the cab. Control is 
obtained by connecting tappings to a preventive coil, from the 
centre of which is taken the main lead to the motors. Two 


motors are arranged in series with each other, in each case these 
motors being of the single-phase series compensated type, giving 
40 horse-power for one hour, 








NOTES AND MEMORANDA. 


In the remote districts of Mexico, refractory and high 
grade go'd and silver ores are being treated by cyanide at a large 
pee to avoid the greater cost of transport to the railway of the 
crude ores, 


A UNIQUE discovery of vanadium in appreciable 
p waver d is said to have been made recently in one of the coal 
eposits near Rockwood, Penn. Details of the new discovery 
are being closely guarded. 


In order to eliminate all danger of infection from dirty 
milk bottles, and to place the distribution of whole milk on a 
strictly sanitary basis, the New York Milk Committee, in its seven 
infants’ milk depdSts, is using for the first time in New York 
City a single service paper milk bottle, which it instructs its 
patrons to throw away as soon as it is emptied of milk. 


AN air steam engine has been invented by a professor 
of engineering in one of the Western colleges of America In this 
invention, a cylinder is filled with compressed atmospheric air into 





MISCELLANEA. 


Work is in hand on the sinking of a new shaft at 
Monceau-sur-Sambre, Belgium, for the Société des Charbonnages 
de Monceau-Fontaine, which company has also just acquired 45 
acres of coal-bearing land near the place. 


THe imports of foreign-made motor cars into this 
country are still showing a downward tendency. During the nine 
months of this year the total value of the motor cars, chassis, and 
parts imported was £3,246,762, as compared with £3,356 154 
during the first nine months of the vravious year, and £3,610,826 
during the corresponding period of 1907. 


A DECISION has recently been given by the Australian 
Customs authorities to the effect that ‘‘ relay instruments, time 
elements, used in connection with electrical circuit-breakers, but: 
are separate and distinct from them,” are dutiable at the rate of 
174 per cent. in the case of foreign productiozs, those of British 
manufacture being admitted at 10 per cent. ad valorem. 


Ir is officially announced that a Russian squadron, 
consisting of the Bogatyr, Aurora, and Diana, will arrive at Ply- 








which saturated steam is introduced. The chief merit cl d for 
this system is that cylinder condensation is almost totally avoided 
by the high temperature of air compression and the high superheat 
of the mixture. 


A ReEcIPE for a non-shrinking alloy, to be used in 
duplicating patterns, is given as follows by The Metal Industry :— 
Tin, 50 lb.; zinc, 50 lb. This gives a tough, hard metal that runs 
well if a good grade of zinc is used. The addition of 2 lb. of bis- 
muth will render it even more fluid and enable it to be poured at 
a lower temperature. By using heavy sprues and pouring cold, 
the shrinkage, which is slight, may be largely overcome. 


Ir the report prove accurate, says an American writer, 
that China, Chili and Argentina are about to place orders in 
Europe for eight ships of the Dreadnought type, there will this 
year be either built, or under construction or authorised, no féwer 
than seventy ships which may be regarded as belonging to the 
Dreadnought era, each representing on an average an expenditure 
of two millions sterling, and, therefore, aggregating a total outlay 
of about £140,000,000. 


In the laboratories of an American chemical company 
the determination of minute quantities of arsenic in brimstone is 
performed in the following manner: —The brimstone is oxidised by 
a mixture of three volumes of carbon tetrachl »ride to two volumes 
of pure bromine, followed by nitric acid. A little water is added 
and the nitric acid and carbon tetrachloride removed by evapora- 
tion. The arsenic is then determined in the residue by the 
Marsh or Gutzeit methods, 


THE compressive strength of concrete when reinforced 
with separate transverse ties or iron wire arranged in lattice form, 
and when mixed with scraps of iron wire, has heen investigated by 
Mr. W. P. Nekrassow, of St. Petersburg. He reported to the 
Copenhagen Congress of the International Association for Testing 
Materials that when the wires of the lattice are from 4 mm. to 
3 mm. or less in diameter, the increased resistance to crushing is 
in every case as great as that of hoops. The same is true with 
scraps of iron wire when they are 0.5 mm. to 0.25 mm. in 
diameter. 


From a study of the concentric annual layers of growth 
of conifers growing in various latitudes, between the 60th 
and 67th parallels, Lemstroem finds that the thickness of 
the annual layer, varies according to a definite law showing 
maxima and minima which indicate a period of ten or eleven 
vears, coinciding with the period of sun spots and auroras, 
The differences, furthermore, are greater in the great firs within 
the Arctic circle, at 67 deg. north latitude, than in trees growing 
further south. This is quoted as tending to indicate that the 
atmospheric electricity of the polar regions exerts a beneficial 
effect upon vegetation. 


THE mining industry in Corea gives employment, 
directly and indirectly, to some 8000 Coreans. As regards copper 
—— the Kapsan mine, in the north-east of Corea, which is now 
held by an American company, has for centuries been worked by 
Coreans, and preliminary surveys of the property revealed the pos- 
sibilities of rich deposits of the metal. Coal and iron are widely 
diffused, but difficulties of transport render the working of these 
deposits, even where rich, impossible at present except in the case 
of the anthracite coal mines near Pyeng-Yang, which are under 
the control of the Corean Government. Graphite deposits occur 
in many places, especially in the east of the peninsula, and this 
mineral appeared for the first time in the 1908 returns as an 
export, though it had long been worked by the Coreans. Deposits 
of mica and asbestos are also known to exist, but have not as yet 
been worked. 


THe greatest possible interest attaches, says the 
Scientific American, to the announcement that Mr. George 
Westinghouse, Rear Admiral Melville, and Mr. John MacAlpine 
have devised and built a reduction gear for interpolation between 
the steam turbine shaft and the propeller shaft for turbine-driven 
marine engines. The helical] spur gear has been in use for many 
years on the De Laval turbines, but in the present device, by an 
ingenious construction of an automatically adjustable bearing, it 
has, it is said, become possible to apply the gear so as to transmit 
6000 horse-power, at 1500 revolutions of the pinion per minute, at 
a reduction ratio of 5 to 1. It is claimed by Mr. Westinghouse 
that by using this reduction gear, and with an inconsiderable loss 
from friction, it would be possible to apply the 70,000 horse-power 
of the Mauretania to three propellers with a reduction of 50 per 
cent. both in the weight of the turbine and in the length of the 
engine-room. 


In a report on the mineral resources of Brazil, com- 
piled by the British Legation in that country, it is pointed out 
that the native iron ores are practically undeveloped, although 
Brazilian ore contains 60 per cent. of metallic iron. The bedsare said 
to be the largest in the world; but the cost of carriage is too 
high for an export trade to be done, and there is not sufficient 
fuel for smelting the iron in the country. This situation, it is 
pointed out, would be completely changed by the perfection of 
the processes of electric smelting, as Minas Geraes, like almost 
every State in Brazil, has abundant water-power. All steel for 
use in the country could be manufactured there. Even under 
existing circumstances an important steel plant is to be laid 
down in Rio de Janeiro, which will utilise native iron. The 
State of Matto Grosso enormous deposits of manganese, 
near Cuyaba ; but the cost of transport down the river Paraguay 
is prohibitive, 

THE commutator of a dynamo or motor gives better 
results and wears less rapidly if it can be made to glaze over. As 
it is necessary in electro-plating dynamos to use copper brushes, it 
is more difficult to glaze the commutator than when carbon 
brushes are employed. Owing to the low conductivity of carbon, 
they would have to be made much larger than those of copper to 
carry the same current. The following composition has, 
according to the Brass World, been found excellent for glazing 
the commutators of electro-plating dynamos :—Dissolve 4 oz. of 
caustic potash in 1 pint of water and then boil and add 1 oz. of 
flowers of sulphur. Boil until the sulphur is wholly or partially 
dissolved, making a yellow-coloured solution. Then add lard oil 
and boil until a soap is made. Cool and add a mixture of equal 
parts of flowers of sulphur and graphite—very fine or that known 
as electrotypers’ graphite—until a thick paste is produced. This 
is applied to the commutator, but very little is needed to produce 
the desired results, . 








mouth about the 25th inst., under the command of Resr- Admiral 
Magnekovsky. ‘The vessels will be in the port on the 28th inst., 
when Lady Loreburn will name and launch the new cruiséer 
Indefatigable at Devonport 


Op tin cans which find their way to the domestic 
rubbish heap have been turned to good account by the Liverpool 
Corporation. Last year, from this source, the Health Committee 
realised £300. In future the revenue is likely to be increased, 
because the authorities are engaged in putting down new plant. 
It is estimated that at least £1200 a year might be derived from 
this form of municipal trading. 


Tue City Corporation have prepared a scheme, which 
they propose to proceed with, for the widening of the west end 
of Fleet-street, at a total estimated cost of £400,000. They have 
asked the London County Council to redeem their promise to 
contribute half the expenditure, and the Improvements Committee 
have reported in favour of the proposal. It is suggested that the 
contribution should be spread over the next four years. 


Tue figures of Canadian immigration for the first 
three months of the present financial year have been issued by 
Mr. J. Bruce Walker, Commissioner of Immigration at Winnipeg. 
They show that there has been a decrease over last year of some 
7000 in immigration from the ocean ports, but this has been offset 
by a more than corresponding increase of American settlers. The 
total immigration for the three months was 74,242, compared with 
68,973 in 1908, 


It is expected that aluminium coins of low value will 
be in circulation in France by the end of this year. It is 
interesting to note, in this connection, that the adoption of M. 
Naquet’s proposition for an aluminium coinage in 1871 would have 
resulted in a heavy loss to the French Treasury. Although 
experts declared it to be impossible that the value of the metal 
should decrease, it has now fallen to nearly half the price ruling 
thirty-eight years ago. 

Tae third report of the Royal Commission on Canals 
and Waterways was issued last week. Inaddition to the meetings 
and witnesses referred to in previous reports, the Commission has 
held thirty-six meetings and examined sixty-four witnesses. So 
far as the Commissioners are able to judge, they will not need to 
take further oral evidence, and they hope in a few months to 
present the final report on British canals. The final report on 
Irish canals will be presented somewhat later. 


AN announcement that a new trade arrangement had 
at length been arrived at which wor'd practically abolish all 
friction between the Steel Trust and the independent firms, and 
result in amicable working between them, has, according to the 
Central News, been_made in New York. It is understood that the 
leading steel manufacturers of the United States and Canada are 
all embraced in the new arrangement. They are said to produce 
among them 58 per cent. of the output of the world. 


A LARGELY-ATTENDED meeting was held at Norwich on 
Saturday, the 16th inst., for the purpose of Considering the 
question of inviting the Royal Agricultural Society to hold their 
show there in 1911. A letter was read from Mr. Russel! J. 
Colman, in which that gentleman offered the site upon which the 
Royal Show was held in 1886, namely, the meadows adj>ining 
Crown Point. The result of the meeting was that it was definitely 
decided to request the society to hold its show there in the year 
after next. It is understood that the society regard the 
proposition favourably. 


Reports lately in circulation as to the conclusion of 
negotiations between the Egyptian Government and the Suez 
Canal Company for the prolongation of the concession under which 
the canal is worked have been confirmed by the Bourse Egyptienne. 
The original Jease dated from the opening of the canal in 1869, 
and was for aterm of 99 years. This period is now increased by 
45 years, so that the waterway will not revert to the Ezyptian 
Government until 2013. The terms of the new contract are, it is 
stated. £3,000,000 cash down, to be paid to Egypt, and a fifth 
share in the annual profits of the canal. 


Tue recent fatal accident to the airship La République 
was due to the breakage of the screw propeller. This was first 
attributed to a tiaw in the metal, but the report drawn up by the 
official committee of inqairy does not bear out the hypothesis. 
The steel tube of the propeller, closely examined, pr ted two 
distinct breakages. The first, or interior breakage, the cause of 
the fatal accident, is attributed to ‘‘ over-heating, in conseyuence 
of a powerful rotation, attaining 1600 revolutions per minute. 
The best tempered metal cannot a such a speed, and 
finishes by dilating, and in consequence by snapping.” 


A DEPUTATION from the Chartered Institute of Patent 
Agents waited on Captain R. Muirhead Collins, the representative 
in London of the Australian Commonwealth, at his office in 
Victoria-street this week, with regard to the new Australian 
Patents Bill now before the Legislature, and especially with 
reference to the clause making it compulsory for patentees to 
work their patents in Australia at the risk of revocation in case of 
failure so todo. The deputation placed the views of the Institute 
before Captain Collins, suggesting that this clause should be 
omitted, or, if that was impossible, that an agreement should be 
entered into to the effect that working in one country should be 
equivalent to working in both, thus following the example of 
many other countries. Captain Collins undertook to bring the 
views of the deputation under the immediate notice of the 
Commonwealth Government. 


Tue construction of the Berlin-Stettin Ship Canal is 
progressing rapidly. The depth of water in the middle of the 
canal will be 3 m. (10ft.), and the breadth at the surface 33 m. 
(110ft.), while in soft, peaty ground it will be from 37 m. to 38 m. 
(123ft. to 127ft.). Fora distance of 16 miles the bed and banks 
of the canal will have to be packed with clay, the surface of the 
canal there being above the water-level of the surrounding 
country.. At one point the canal crosses the yalley of the river 
by an embankment provided with a culvert 160 m. in length, 
the construction of which is already completed. The construction 
of the eleven locks for the descent into the Oder Valley is to be 
commenced in the course of this year, one of them having a fall of 
9 m. (29ft. 6in.). The question of building a lift beside the series of 
locks has not yet been decided. The thirty-seven canal bridges 
are all to be built of iron to various designs, 
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The Development of the Gas Engine. 


It has been said that difficulties only occur to 
the engineer to be overcome, a remark which, though 
savouring somewhat of hyperbole, may be generally 
accepted, with the reservation that the process is 
often slow and tedious. This is especially so when 
principles are not completely understood, and pro- 
gress has become to a great extent a matter of trial 
and error, or, if you will, rule of thumb. It is 
always interesting, and sometimes profitable, to 
trace the development and endeavour to forecast 
the future of some particular branch of engineering 
by a process analogous to plotting and extending a 
curve. In the case of the gas engine the develop- 
ment has been remarkable, though probably not so 
rapid as seemed at one time probable. What have 
been and what are the obstacles to progress ? Before 
answering this question it is necessary to remark 
that for small powers, the upper limit of which it 
is not easy to define, but which may be taken as 
between 300 and 500 horse-power, the gas engine 
as a simple, reliable, and economical prime mover 
holds the field. This is a general statement, and, 
like all such, must be qualified, the exceptions 
being those special cases, such as marine pro- 
pulsion, where the successful application depends 
much more on perfection of detail than on any 
questions of principle. In these cases sufficient 
pioneer work has not yet been done, though there 
can be little doubt of the ultimate result. 

Leaving the small gas engine, and considering 
the larger powers, we find that, as in all other engi- 
neering problems, it has two aspacts, the technical 
and the financial or commercial, and these cannot be 
entirely separated, for it is obvious that a first con- 
dition to be realised before an industry can develop 
is that the article manufactured can be:sold at a 
profit, while, on the other hand, it is also necessary 
that after being sold it shall, as the result of know- 
ledge and forethought in design and manufacture, 
continue to give satisfaction in the hands of the 
user. It is necessary to touch briefly on the 
financial aspect of the question, because some of 
the hindrance has been due to causes of this nature. 
It is known that some makers have held back from 
making the larger size gas engines, not because they 
feared the engineering difficulties, but because they 
were not convinced that there was any money in it. 
It would seem at first strange that there should be 
one law for the small gas engine and another for 


has its own particular law of cost which follows 
directly from the engineering conditions or require- 
ments. In a steam installation, for example, the 
engineering conditions say that for a given power 
the cylinders, shafts, &c., must be of a certain size, 
the boiler must have a certain amount of heating 
surface, and so on, all of which determine the 
amount of material to be employed and the amount 
of labour to be spent upon it, and hence are 
determining factors in the ultimate cost. As we 
proceed from one size to another, we find, as we 
should expect, that the total cost varies in no simple 
manner, being made up as itis of a large number of 
separate items, each varying in its own particular 
way. The cost of different sizes can, however, as 
rule, be plotted on a curve, and such curves are 
very useful and instructive when applied to the 
manufacture of a number of articles of the same 
species, but of different size, and they show graphi- 
cally what we have called the law of cost. [If 
plotted with horse-power as abscisse and cost per 
horse-power as ordinates, the law for most prime 
movers shows the general characteristic that the 
cost per horse-power diminishes as the horse-power 
rises. This characteristic will be most marked 
where the engines, motors, or whatever the prime 
mover may be, are all of identical type, consisting of 
the same number of parts, differing only in dimen- 
sions, where, in short, the small may be considered 
as a model of the large. In the case of steam 
machinery, for example, whether reciprocating or 
turbine, we can pass from a small size to a large 
without any change in the general features of the 
design ; but this is not the case with the gas engine, 
where beyond a certain diameter of cylinder the 
engineering requirements which follow from the 
high temperatures and thickness of metal demand 
special consideration and a radical change in design. 
Up to a certain power the single-acting cylinder 
with unjacketed piston and ordinary mushroom 
valves quite meets the case, but above this size the 
exhaust valve and piston must be water-jacketed. 
At this point we should find a discontinuity in the 
curve of cost which will rise suddenly due to these 
additions. The increase, moreover, will be greater 
than would at first sight appear, for the addition of 
the water jacket to the piston involves heavier 
reciprocating weight, a slower speed of revolution, 
and therefore a larger engine. Proceeding upwards 
in power, we arrive at a point where, owing to 
increase of diameter .of the cylinder, it becomes 
desirable either to make the engine double-acting 
or sub-divide the péwer in two cylinders. Either 
alternative means additional cost for thedouble-acting 
cylinder means a water-cooled piston-rod, external 
guides and other working parts again adding to the 
reciprocating weights with a further reduction of 
speed of revolution. The latter alternative involves 
duplication of parts with increased cost of machining, 
fitting, and erecting. In the larger sizes also it is 
generally deemed advisable to fit more elaborate 
and costly mechanism for working the valves. 
Other factors have contributed to make the large 
gas engine arather costly thing to produce, and this 
disadvantage has weighed against it except in cases 
where the fuel is to be had for nothing, as in the 
waste gases for blast furnaces, though even here 
some engineers favour the burning of the gases 
under a boiler and using the steam in a turbine. 
The advance made in steam turbine construction 
and economy of recent years has undoubtedly to 
some extent hindered the growth of the large gas 
engine. Turning to the purely engineering side of 
the question, the problem of extending the gas 
engine to larger units resolves itself largely into the 
consideration of the stresses set up by the high 
temperature in the cylinder and in the avoidance 
of pre-ignition. The large gas engines which have 
been run successfully in this country and on the 
Continent using blast furnace and similar waste 
gases are a class to themselves, and, so far, have 
not been greatly employed with gases of higher 
calorific value. It is the engines using mainly 
producer gas to which we now refer. No difficulty 
is to be feared in the mechanical problems to be 
solved, it is only the thermal conditions which 
cause anxiety, and though experience is daily 
accumulating, it is mostly a record of effects the 
causes of which are as yet imperfectly understood. 

In a recent paper Professor Hopkinson showed 
what the temperatures were in an uncooled piston, 
and calculated the magnitude of the stresses set up. 
It is common knowledge that the troubles due to 
unequal expansion are more often met in the 
water-jacketed ends, and these are frequently of 
such complex construction that even if the 
difference of temperature on the two sides of the 
metal were accurately known, it would be quite 
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however, that the stresses increase rapidly as the 
size of cylinder and thickness of metal is increased, 
and the general direction in which this difficulty is 
being met is in the avoidance of extraneous causes 
which would tend to facilitate fracture, and in the 
use of stronger material, such as cast steel in lieu 
of cast iron. The most common of the extraneous 
causes is “ casting stress,” and it is now the almost 
universal practice to simplify the cylinder-end cast- 
ing as much as possible, and avoid tying the parts 
to one another by rigid connections. Probably 
sufficient attention has not yet been directed to 
the use of cast steel. The stronger material enables 
the thickness of the walls to be reduced for a 
given diameter of cylinder; the temperature differ- 
ence is reduced, and the stresses due to unequal 
expansion reduced also. It will be noted that in 
the inner surface of the wall of a cylinder end the 
stresses due to the pressure in the cylinder, and 
the expansion due to temperature, are both com- 
pressive, and the real stress is theirsum. Making 
the wall thinner will increase the stress due to 
the pressure, but diminish the stress due to 
temperature, because the temperature difference has 
been reduced. This point is sometimes lost sight 
of, and accounts for the fact that an increase of 


thickness has often failed to cure fractures of’ 


cylinder ends. There appears to be a tendency at 
the present time towards the engine with several 
cylinders, so as to keep the unit below the line 
where expansion troubles commence, the multipli- 
cation of parts being accepted as the lesser evil. 
Moreover, the engine with several cylinders has 
advantages in some cases where even turning 
moment and higher speeds of revolution are desired. 
How far this movement will spread remains to be 
seen, but it appears a good interim policy pending 
further experience with the larger sized cylinders. 


Locomotive Engine Cylinders. 


THE interesting discussions about locomotives 
which have gone on in our correspondence pages 
for some time have recently circulated round cylinder 
capacity. Various arguments have been adduced 
for and against every conceivable accepted type of 
locomotive. But in the end we gather that the 
principal advantage to be obtained from compound- 
ing is due to the greater space swept out by the 
pistons during each revolution. Several of our 
correspondents are obviously in a condition of 
pardonable puzzledom. They can make nothing of 
locomotive practice. They do not kaow where to 
have it. Anything can be proved by what seem, 
on paper at all events, to be facts. No peculiarity 
of design is fatal. No excellence represents finality. 
The locomotive is all things to all men. What 
can the miserable advocate of any particular 
type do under such adverse circumstances ? 

The facts, present and historical, are indeed 
remarkable and interesting. When the designer 
of marine engines is at work he always takes into 
consideration the power he proposes to get, and 
proportions the capacity of his cylinders accordingly. 
If a man wants a mill engine to give him twice the 
power he has already, he will, other things being 
equal, make his new engine twice as big as the old 
one. Nothing of the kind is done in railway prac- 
tice. It has not been done for many years. The 
designer of locomotives’ may make changes in any- 
thing else; scarcely ever in the capacity of his 
cylinders. Loads are being daily made heavier 
and speeds increased, and yet the tendency is to 
make the engines smaller. The augmentation of 
dimensions is all in the boiler, or in the frames or 
details; the cylinders remain the same. Stirling 
used 18in. cylinders, 28in. stroke, on the Great 
Northern Railway thirty years ago, with about 
1000 square feet of heating surface. Engines with 
twice that boiler surface have cylinders 18tin. by 
26in. Gooch’s engines, of the Lord of the Isles 
class, had 18in. by 24in. cylinders, and 2500 square 
feet of heating surface. Stroudley’s engines, built 
in 1885, had 18tin. cylinders by 26in. stroke, with 
about 1500 square feet of surface. Mr. Aspinall, 
on the Lancashire and Yorkshire, uses cylinders 
18in. by 26in., with 1217 square feet, and 19in. by 
26in., with 1928 square feet. Every reader who is 
versed in locomotive practice, or, indeed, if only he 
reads this journal, will see that it is unnecessary to 
give further proof that it would appear that no 
relation whatever exists between heating surface 
and cylinder capacity. But this is very far from being 
all. Neither the load to be drawn nor the amount 
of adhesion available seems to be taken into account. 
We find the cylinders the same, whether the engine 
has a single pair of driving wheels, or two pairs, or 
three pairs. Even when four simple cylirders are 


used their united capacity is only about that of two 








normal cylinders. If the load is, say, 150 tons 
behind the tender, the cylinders are 18in. by 26in., 
and the driving wheels 6ft. Sin. diameter. If the 
load is 300 tons the cylinders are 184in. by 26in., 
the driving wheels 6ft. 6in., but in the latter case 
the boiler will probably have 50 per cent. more 
heating surface. It would seem reasonable to say 
that if the cylinders were big enough for 300 tons 
they must be a great deal too large for 150 tons. 
But nobody ever argues that way about locomotive 
engine proportions. It may be said that in the 
last cases stated the boiler pressure is much higher 
than it is in the first case. Toa certain extent this 
may be conceded. But we cannot call to mind 
any instances in which the increase would com- 
pensate for the apparent inadequacy of the cylinder 
capacity, save to quite a moderate extent. If it 
did, it would represent a higher average and 
terminal pressure in the cylinders; the steam 
would be used to less advantage, and the engine 
would be very uneconomical. But, so far as is 
known, the engines with small cylinders use less 
rather than more coal per mile; and history tells 
us that attempts to use large cylinders have almost 
always ended in disappointment. 

The reasons for all this are, no doubt, quite com- 
plex in character. In the first place, when a train 
is running at a high velocity, the tractive effort of 
the locomotive in any case becomes quite small. 
Large cylinders and a great tractive effort are 
required only for acceleration purposes, to start a 
train quickly out of a station. Again, when the 
train is running fast, if the rails are clean, there is 
always as much adhesion supplied by even a single 
pair of wheels as the engine can utilise, and large 
cylinders suitable for, say, four or six-coupled 
drivers are unnecessary. In point of fact, the work 
to be done by the engine and boiler is never con- 
stant, as in the case of a marine engine. Much of 
it is really not of that kind that demands much 
pulling, and a small cylinder does better than a 
large one. When we come to climbing banks the 
case alters; and at all times and seasons we have 
to keep the influence of the weather in view. An 
engine with small cylinders may slip continuously 
boiler and still keep fairly good time, if only the 
is big enough to supply the extra steam wanted. 
There are a hundred-and-one other considera- 
tions which affect the design and the perform- 
ance of a locomotive. There are mechanical diffi- 
culties in the way of using very large cylinders, and 
it is not perhaps too much to say that in the 
present day the designer generally schemes for the 
biggest cylinders he can get in, being quite certain 
that they will be none too large for the boiler which 
is to supply them. The locomotive engine is a 
compromise. Its life conditions vary almost from 
hour to hour. Hard-and-fast rules of proportion 
could not improve it; and it is, generally speak- 
ing, rash to assert that any change in the rela- 
tive dimensions of a given engine must certainly 
be for the better. First of all, can this be said with 
truth about cylinder capacity? There is no fixed 
relation between that and boiler power, simply 
because neither the work to be done, nor the power 
of either the engine or boiler to do it is ever fixed. 
The locomotive problem is far too full of varieties and 
unknowns to admit of that general solution, which 
some of our readers desire. 


The Missing Quantity. 


Mr. Royns’ paper, published in our last 
impression, is one of the very few contributions 
to the literature of cylinder condensation in which 
an attempt is made to differentiate between cylinder 
surface and clearance surface. The attempt is 
desirable, because inquiry pushed along that line 
may help to a much wanted understanding of the 
reason why small clearance conduces to economy. 
No line of argument has yet settled that question 
conclusively. The usual contention is that large 
clearance operates by reducing the amount of 
expansion. It is obvious, however, that the real 
ratio is determined by other factors than clearance 
space alone, and nothing is easier than to adjust 
the point of cut-off to the clearance in such a way 
that we shall have as many expansions as we like, 
be the clearande what it may. The second and third 
cylinder of compound and triple-expansion engines 
have virtually an enormous clearance in the shape of 
the intermediate receiver, but thisin no way affects 
their economy. Indeed, it is well known that the 
Woolf engine in which there is no intermediate 
receiver, the steam passing direct from the high into 
the low-pressure cylinder, is less economical than 
engines of the normal type. If it could be shown 
that the metal ranges of temperature were 
different in the clearance spaces from those in the 





cylinder, then something would be gained. It js 
in the clearance space and the first few inches of 
the stroke that initial condensation takes place. [, 
is there that the interchange of heat is mogt 
energetic, and the consequences most marked. 

Our contributor is not as definite as he might 
have been, and it is quite easy to imagine that he 
thinks it possible that a cylinder may give out more 
heat than it receives, or receive more than it gives 
out; of course he thinks nothing of the kind. 4 
cylinder as a whole must give back just as much as jt 
receives in some shape. For if it did not, its tempera. 
ture would gradually rise until it was slightly higher 
than that of thesteam, when the transfer of heat would 
cease. Nor can it part with more than it receives, 
because, becoming colder, it would take up more 
and more heat until equilibrium was reached. But 
it is not at all impossible that a clearance surface 
may take up more heat from the steam than it 
returns directly to the steam, transference occurring 
through the sides of the cylinder in pursuit, so to 
speak, of the piston. Mr. Royds draws a some. 
what subtle distinction when he says: ~ Most 
writers on the theory of the steam engine, 
and more particularly many of those who 
write text-books on the subject, seem to have 
the idea that the wall action consists simply of the 
condensation of steam during the admission period 
with subsequent re-evaporation during the exhaust 
period of the cycle, whereas this is only the effect 
of the wall action on the steam. Let us rather 
consider the wall action to be an alternate reception 
and rejection of heat through the wall surface, call- 
ing the rate of heat reception per unit area per unit 
of time per degree ot difference of temperature 
between the steam and the wall the’ receptivity’ 
of the surface, and, similarly, the rate of heat 
rejection from the wall to the steam the ‘ emmis- 
sivity’ of the surface.” This means that we should 
concentrate our attention on what goes on in the 
metal, leaving the consideration of the behaviour 
of the steam on one side for the moment. It is 
worth while to point out here, however, that text- 
books do not deal quite so simply as Mr. Royds 
implies with the theory of the steam engine. They 
usually explain that re-evaporation is not confined 
to the exhaust period; it probably commences tlie 
moment the cut-off closes and expansion begins, 
and it is this assumed or real re-evaporation that is 
used to explain the fattening up of the toe of a 
diagram. That is to say, the rise of the expansion 
curve above that given by calculation. 

While the attainment of a knowledge of the 
mean temperature of cylinder walls is, as explained 
by Mr. Royds, a fairly easy matter, the case is quite 
different as regards the change of surface tempera- 
ture, about which it is not too much to say that 
no accurate information whatever exists. The depth 
of metal affected is to be measured in extremely 
small fractions of an inch. The changes are so 
rapid that no mercurial or spirit thermometer can 
keep pace with them. Many years ago Bryan 
Donkin did what he could with thermopiles fixed 
in the metal of the cylinder cover. But in the 
first place it is impossible to make a thermo-pile 
which shall be, so to speak, only a thin surface. 
Of necessity it must represent an appreciable sec- 
tion of the thickness of the cylinder cover. In the 
second place it was found impossible to construct 
any instrument which would record the tempera- 
tures when the engine ran fairly fast. The galvano- 
meter needle simply flickered on the dial, and so 
the attempt had to be given up. Until some means 
of determining the temperatures during each revo- 
lution have been obtained, the secret of the steam 
engine will remain a secret. All that inquiry seems 
to have settled up to the present was known by 
Watt. It is simply stated that the hotter the cylin- 
der the more economical will be the engine. 

We are glad to see that our contributor lays due 
weight on the effect of oil in the cylinder on the 
reduction of the missing quantity. We believe that 
the late Bryan Donkin was the first to call atten- 
tion to this. He arrived at the conclusion that oil 
in a cylinder did as much good as_ jacketing 
or moderate superheating. We commend Mr. 
Royds’ table on page 386 to our readers. Oil is 
not used at sea because it gets into the boilers 
and does much harm. It apparently acts for 
economy simply by preventing that internal 
molecular contact of the steam with the metal 
which is essential, under all circumstances, to & 
maximum rate of heat transfer. At first sight this 
would seem to be much the same as saying that it 
rendered the cylinder a non-conductor. Theory 
tells us that with a non-conducting cylinder there 
should be no missing quantity. The only conversion 
of heat would be into work. Unfortunately the 
steam engine in practice continually contrailicts 
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theory. As the clearance space, the cylinder cover 
and the piston face play the most important part in 
initial condensation, it would seem that much 
ought to be gained by making them of non-conducting 
material. ‘The experiment has been tried, patents 
have been taken out, indeed, for facing pistons and 
cylinder covers with slate; coating them with 
enamel ; or with lead, which has a very low specific 
heat and conducting power ; but, curious to say, 
these things never made the slightest difference in 
the consumpton of steam; thus flatly—at least in 
appearance— -contradicting theory. May we suggest, 
however, that further experiments in this direction 
might be made with advantage, say by Mr. Royds 
or Dr. Mellanby. 








BLACKPOOL AVIATION WEEK. 


Ir was somewhat unfortunate for the enterprise of the 
Blackpool Corporation that this popular seaside resort 
could not lay claim to being the first in these islands to 
promote flying competitions. Although the Lancashire 
town was generally understood to be the first in the field, 
its Yorkshire rival, Doncaster, having a course ready at 
hand, actually made a start two days earlier. The counter 
attraction of Doncaster, however, has not in any way 
militated against the success of the officially recognised 
meeting at Blackpool, where several of the best known 
continental aviators were engaged to fly. These included 
Farman, Latham, Paulhan, Fournier, Rougier, and Le 
Blanc. Although these men no doubt furnished the 
principal attraction from a spectacular point of view, 
there were many who attended in the hope of witnessing 
some degree of success on the part of British competitors. 

In spite of the comparatively short space of time which 
the promoters had at their disposal to make all necessary 
arrangements, practically everything in connection with 
the flying ground was in readiness when the proceedings 
were opened on Monday morning. The same, however, 
cannot be written of the competitors and their machines. 
The weather, too, was on its best behaviour, and better 
climatic conditions could scarcely have been chosen. 
Early in the morning the sun shone out through a slight 
haze, and with only alight breeze, said to be between five 
and ten miles an hour, the officials were enabled at 
once to hoist a white flag on the signal-board indi- 
cating “ Flying will probably take place.” At eleven 
o'clock this signal gave place to the more definite 
announcement, “ Flying will take place.” It was not 
until a little after mid-day that the waiting crowds were 
enabled to obtain their first glimpse of a flying machine 
which was brought out of its shed. The machine proved 
to be one of English build called the “ Avroplane,” the 
owner being Mr. A. V. Roe. Its initial performance only 
served to confirm the doubtful impressions which its 
general appearance foreshadowed. It is a triplane, and 
in this respect possesses a certain amount of originality. 
It weighs about 3001b., of which the engine accounts for 
one-third, and with a rider weighing about ten stones 
there is provided 1 horse-power per 501b. of weight. 
The plane area amounts to 320 square feet. The engine 
is a J.A.P. petrol engine as used in motor cycles, capable 
of giving 9 horse-power. It has two cylinders arranged 
obliquely, and this drives a propeller at about 500 revolu- 
tions per minute. The tractor propeller is of a somewhat 
primitive character, having four thin wooden blades 
secured to tubular arms, which fit into a boss. The body 
and planes of the machine are built up of thin strips of 
wood covered with varnished paper, with a thin coarse 
canvas backing. After some considerable effort the 
engine was induced to start, and when the owner had 
vaulted into his seat in the V-shaped paper body the 
machine ran along the ground for about 200 yards against 
a head wind of some 9 or 10 miles an hour. Then it 
came to a stop with a broken stay, and had to be hauled 
back to the shed. 

This was not a very successful commencement of the 
flying week, but the spectators soon had an opportunity 
of witnessing a real flight when M. Henry Farman, at 
12.20, brought out his biplane, and, after an easy ascent, 
flew some few hundred yards before descending. Ten 
minutes later he rose again, and completed the first 
circuit of the course. About half an hour later M. 
Paullian took the place of M. Farman in the same machine, 
and flew much higher than the former. He completed 
one circuit of the course in about three minutes, or at the 
rate of 40 miles per hour. The Farman machine is of the 
biplane type, and in point of design and workmanship 
compares most favourably with any other aeroplane on 
the ground. It is propelled by a Gnome rotary engine 
having seven cylinders of 110 mm. and 130 mm., which 
revolve round a fixed crank shaft, and carry with them 
the built-up two-bladed wooden propeller. The engine 
cylinders are air-cooled by means of gills, an arrange- 
ment which subsequent flights proved to be satisfactory. 
The plane area of the machine is 48 square metres, the 
diameter of the propeller 2.60 m., and the pitch 1.75 m. 
Every possible step has been taken by the designer of 
this aeroplane to diminish resistance to the air, and with 
this end in view the vertical struts are of oval transverse 
Section, being secured to the horizontal members by 
aluminium connections, pins, and nuts. The wooden 
frame is of the girder type, stayed by wires which are 
ingeniously tightened. The flight of the machine is con- 
trolled by means of two ailerons placed at the back edge 
of the upper main plane, and by means of an elevating 
Plane pivoted horizontally on a steel tube. These are all 
operated by one lever, a movement in one direction inclin- 
ing the elevating plane, while motion applied to this 
lever in the opposite direction causes a movement of the 
ailerons, The foot of the aviator is used to move a verti- 
cal rudder at the rear through the medium of a lever, 








No further flight was attempted until 3.20 ary when 
the slight breeze of the morning had almost died away ; 
in fact, the conditions were ideal. At this time Henry 
Farman again mounted his machine, with the object of 
competing for the speed prize. This necessitated the 
completion of a distance of at least three circuits of the 
course—about 74 miles. Although M. Farman did not 
rise to a great altitude, the aeroplane created a very good 
impression by its easy sinuous motion, and was not 
brought to earth until seven circuits had been com- 
pleted. During the last circuit the flight was a low 
one, but the speed was the highest of all the circuits. 
The official speeds for the rounds were given as follows :— 


Round. Miles per hour. 
1 sae 45-2 
2 45-4 
3 45-7 
4 45-4 
5 45-1 
6 44-4 
7 46-6 


Average speed 45-4, distance 17 miles 712 yards 

While M. Farman was in the air M. Rougier made a 
trial flight of one circuit with his Voisin aeroplane. This 
is also of the biplane pattern, the main planes being built 
up on the lines of a box kite. The machine is propelled by 
means of an E.N.V. 8-cylinder water-cooled engine giving 
about 60 brake horse- power, and this drives direct a large 
two-bladed aluminium propeller situated behind the 
aviator. After completing one circuit of the course, 
during which the machine showed remarkable soaring 
capacity, Monsieur Rougier descended rather sud- 
denly to earth to enable some wet canvas on the 
rudder to be removed. Twenty minutes later he started 
on what proved to be the longest flight of the day. He 
rose to a height of some 250ft. and did not come down 
again until he had covered 22} miles or 9 laps. The 
times of the circuits are appended :— 


tound. Miles per hour. 
1 .. 40-9 
3 41-2 
3 39-3 
4 38-6 
5 39-9 
6 38-7 
7 37-2 
8 SOP eee ey. a ek ae 
9 37-2 


The average speed was 38.9 miles per hour, and the 
descent was made with ease and grace. 

While Rougier was reeling off circuits with mechanical 
precision, Henry Farman’s machine was again brought 
out under the guidance of M. Paulhan, and the spectacular 
effect produced by the two machines flying simultaneously 
was greatly appreciated by over 60,000 spectators. 
M. Paulhan drove the aeroplane at a greater elevation 
than its inventor, probably on account of the calmness of 
the atmosphere. He completed six circuits of the course 
at the following official speeds :—I1st round, 41.6 miles 
per hour; 2nd, 42.3 m.p.h.; 8rd, 39.3 m.p.h.; 4th, 
39.3 m.p.h.; 5th, 39.7 m.p.h.; 6th, 38.8 m.p.h.; the 
average speed being 40 miles per hour. 

Advocates of the monoplane form of construction had 
next an opportunity of witnessing a flight with the speedy 
Blériot machine. M. Le Blanc gave an exhibition of the 
capabilities of this aeroplane by flying once round the 
course, during which flight he never rose more than 
about 15ft. from the ground. No official time was taken, 
but the speed was high. The machine has a bird-like 
outline, with two huge planes and a tail. The propelling 
power is supplied by a three-cylinder Anzani motor 
driving a tractor propeller placed in front of the machine. 
The cylinders are placed 45 deg. apart in the same plane. 





The second day’s proceedings were commenced in 
favourable weather, though there was a little more 
breeze than on Monday. It was officially announced 
as between 5 and 10 miles per hour, and it blew across 
the ground from the same direction as on Monday. At 
eleven o’clock it had freshened up to between 10 and 
15 miles per hour, and had the disadvantage of being 
gusty and uncertain. There were still several machines 
in an incomplete state, but great expectations were built 
up on the presence of Mr. Latham, who had arranged to 
make a flight on the elegantly designed Antoinette mono- 
plane, which we had an opportunity of inspecting while 
the “ tuning-up” operations were being carried out. The 
Antoinette machine has a long skiff-shaped body measur- 
ing about 10 metres long. In the front end of this body 
is placed a 50 horse-power engine with eight cylinders 
arranged V fashion. The engine is water cooled, the 
radiators being arranged along the side of the body. They 
are composed of long rows of small zinc pipes which fit 
closely to the frame. The total area of the wing-like 
planes is 30 square metres, and the total width across 
from tip to tip is about 134 metres. The rear end of the 
body tapers off to a fine horizontal canvas plane, and the 
steering is effected by two vertically pivoted <-shaped 
rudders. The main planes are raised or lowered simul- 
taneously by means of a hand wheel, chain and wires. 
The centre of gravity of the machine is situated near to 
the front of the machine, so that when flying or running 
along the ground, the tail is raised to a horizontal posi- 
tion. On this account the aeroplane does not require 
wheels at the rear end. It has an ingenious form of 
combined carriage and runner at the front. The main 
support of this is a central cylindrical pillar in which fits 
a pneumatic plunger, so that shocks due to a too sudden 
descent are softened. 

At 12.15 Mr. Latham commenced a flight on this 
machine for the Speed Prize in a 15-mile wind. He had, 
however, not covered more than about half a mile when, 
owing to the mechanism which operates the planes 
becoming deranged, the machine came to earth. Fortu- 
nately, the aeroplane had not reached a high altitude, and 
the only damage which resulted was a broken wheel and 
bent aluminium propeller blade. This necessitated the 
machine being towed back to the shed, 


A little later Mr. E. V. Roe decided to make another 
attempt at flight on his 9 horse-power tri-plane, which 
he tested unsuccessfully yesterday. The result was some- 
what better, as the machine rose from the ground twice 
in a distance of a few hundred yards, but on the whole 
the attempt could not be considered satisfactory. 

In the afternoon both M. Rougier and M. Paulhan 
brought out their machines, but the wind, which was still 
blowing at about 15 miles per hour, was sufficient to 
deter the former from making a flight. M. Paulhan, 
however, flew eight circuits of the course, and no doubt, 
owing to the increased speed of the wind, compared with 
that of Monday, the speed of the Farman machine showed 
a considerable falling off, the first round being covered at 
the speed of 30.3 miles per hour; the second at 29.8; 
the third at 29.11; the fourth at 29.09; the fifth at 
29.52; the sixth at 28.9; the seventh at 29.57, and the 
eighth at 28.79, or an average of 29.4 miles per hour. 

While M. Paulhan was flying the Fernandez bi-plane 
and the 9 horse-power Avroplane were brought out on 
to the course, but neither met with any success. The 
Fernandez seemed quite unable to leave the ground. 

On the whole, the flying demonstrations on Tuesday 
were extremely disappointing, and the proceedings must 
have been monotonous to the 30,000 spectators who 
waited for several hours in the hope of witnessing con- 
siderable progress in the various competitions. Had it 
not been for M. Paulhan’s plucky exhibition in the face 
of a high wind in which no other aviator dared to ascend, 
the disappointment would have been complete. It was 
exciting to watch the movements of Paulhan’s Farman 
machine under the trying conditions. The machine at 
no time rose to the height reached on the previous day, 
and the manner in which it lurched, dipped, and 
staggered as the pressure of the wind affected its flight 
was thrilling to behold. The speed with the breeze 
astern was perceptibly faster than when the wind was 
ahead or athwart, and the machine seemed to float along 
like a thing lighter than air. The day’s work was 
finished off rather summarily by the floating of a black 
flag, indicating to the spectators that there would be no 
more flying that day. 

On Tuesday night and in the early hours of Wednes- 
day morning there was very heavy rain, which made the 
course very unpleasant for the spectators. The morn- 
ing, however, broke fine, and the breeze at the time set 
for commencing exactly the same as on the two previous 
mornings. Still the aviators were indifferent as regards 
flying. The first machine to turn out was the new 
Voisin aeroplane belonging to Mr. Singer; who took the 
helm for his first attempt. For some reason he could not 
get the aeroplane to leave the earth, and eventually aban- 
doned any further attempts for the day. A similar flight 
befel the aviator in charge of the Fernandez, which, 
so far, has proved singularly ineffective. This 
is a biplane, with a front elevator plane and a 
vertical rudder secured at the end of a stern frame. 
It has a 40 hp. E.N.V. engine, water cooled, with 
a tubular radiator arranged horizontally above the motor. 
The engine is arranged 6n a level with the lower plane, 
and drives a two-bladed propeller—which is fixed at a 
higher level—at a loWer speed than the engine. It is a 
low-built machine, and, although provided with ample 
power, the arrangement seems unsuitable for flying. It 
is noteworthy that up to Wednesday evening no machine 
in which the speed of the propeller is less than that of 
the engine has succeeded in flying. 

The Farman machine was brought out at one o’clock, 
and under the guidance of its builder proceeded-to make 
what proved to be a record flight for this country. Ina 
light wind, it flew at a low elevation, never rising above 
25ft., and remained in the air for over an hour and thirty- 
two minutes, covering a distance of 47 miles 1184 yards. 
It maintained a singularly even speed of between 30 and 
31 miles per hour throughout. 

The wind had now freshened somewhat, but M. Rougier 
attempted a flight at an altitude of about 100ft. He had, 
however, only covered about five miles in 12 minutes 
when he deemed it advisable to return to earth. 
M. Paulhan essayed a flight in his Farman machine, 
which M. Farman had just flown so successfully, but 
found a wind of over 15 miles per hour unsafe. The 
machine was therefore returned to its shed. This con- 
cluded a fairly interesting day’s sport. 

It was announced on Tuesday that the International 
Aeronautical Federation has made a new rule as regards 
the measurement of courses which will have the eftect of 
reducing somewhat the distances recorded on Monday 
and Tuesday. Hitherto the length of a course has been 
reckoned by a line drawn down the centre. It has now 
to be measured along the inner boundary. The official 
length of the course is now therefore 3496 yards—or 24 
yards less than two miles. 

In addition to completing our report of the meeting in 
our next week’s issue, we shall give some particulars of 
several machines, chiefly of British design and manufac- 
ture, which have not yet competed. 








MOTORS FOR THE TRANSPORT OF TROOPS. 


Ar the Royal United Service Institution, on Wednes- 
day last, Mr. T.Clarkson delivered a lecture on “ The Use 
of Motors for the Transport of Troops.” In his opening 
remarks the lecturer said that the type of car which 
gave the largest carrying capacity in relation to the 
road space occupied was unquestionably the double- 
deck omnibus. It was also capable of a fairly high 
average speed, and lent itself to standardisation. Four 
of these cars could convey a company of 120 men 
fully equipped at an average speed of 12 miles per hour. 
for long distances. In the case of emergency the speed 
could be increased to an average of 14 miles per hour. 

In dealing with private cars for the transport of troops 
the lecturer said that the experiment of conveying a 








battalion of Guards by private cars to Hastings showed 
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very conclusively the unsuitability of this car for such a 
duty. He did not hesitate to say, in fact, that the chief 
value of that experiment was in showing how the trans- 
port of troops by motor should not be done. In the first 
place, the 400 cars occupied an excessive amount of road 
space, and the seating capacity only averaged between 
three and four men per car. By reason of the great 
amount of road space occupied, many of the troops had 
to march considerable distances to reach their motors, 
and there was much delay. A soldier in full war rig found 
it extremely difficult to fit himself into a basket seat 
intended for an ordinary person. Many other troubles in 
connection with this experiment were referred to, and 
stress was laid on the fact that with a scratch lot of cars, 
and with undisciplined drivers, trouble is sure to arise. 

Then the lecturer turned his attention to various experi- 
ments of this kind which have been carried out with 
double-deck cars. A trial was described which was carried 
out with a double-deck steam car on the 22nd of June, 
1909. The trial was made for the purpose of determining 
how far men could be conveyed in oneday. A car having 
a gross weight of six tons left Chelmsford at 4 30 a.m. and 
proceeded vid Woolwich Ferry to Folkestone, returning 
the same day to the starting point. The total distance 
was 186 miles. It arrived at the stopping place at 
Folkestone at 1.7 p.m., eight minutes before the antici- 
pated time. Exactly the same programme reversed was 
executed on the return journey. The car left Folkestone 
at 3.4 p.m. and arrived ai Chelmsford at 12.3a.m. From 
that trial Mr. Clarkson said he was satisfied that 
distances up to 200 miles could be covered without 
difficulty in twenty-four hours. There would be a cer- 
tain retardation of speed with consequent reduction of 
distance hy a large number of cars running together. 
In another trial 160 men were conveyed on five cars 
from Chelmsford to Colchester, a distance of 22 miles, 
in two hours five minutes. Such transport could be 
profitably carried out at 4d. per passenger mile. 

A short discussion followed the lecture, in which 
Colonel Gerard R. C. Paul, and Dr. Miller McGuire took 
part. Both speakers dealt with points of military import- 
ance. The former said that Mr. Clarkson had given the 
average speed as 12 miles per hour, but he thought 
that 8 or 10 miles would be nearer the figure. 
Mr. Clarkson had gone so far as to say this method of 
transport was superior to the railway, and yet, according 
to his own statement, if would only be possible to cover 
200 miles in 24 hours. The second speaker principally 
dealt with the question of using alcohol in internal com- 
bustion engines, which he thought was a great advantage, 
as this spirit could be obtained almost anywhere. In his 
reply to Colonel Paul’s remarks, Mr. Clarkson said with 
regard to only covering 200 miles in 24 hours, it 
should be remembered that in the case of the railway 
the soldiers had to get to the station, and, further, they 
might be put down at a place a considerable distance from 
their desired destination. As to the use of alcohol in 
internal combustion engines, many experiments had been 
carried out, but the results were not very satisfactory. 








OBITUARY. 
HARRY WILLIAM YOUNG. 

WE regret to have to record the death of Mr. Harry 
William Young, which took place en the Ist inst. at his 
home, Tittenhurst, Moseley, Birmingham. Mr. Young was 
one of the partners of Messrs. Youngs, manufacturers of 
lifting appliances, of Ryland-street Works, Birmingham. 
He was the son of Mr. Thomas Young, and was born at 
Wednesbury in 1865. He was, therefore, forty-four years of 
age at the time of his death. He received his early 
education at Queen Mary’s Grammar School and Walsall, 
and began his engineering career in the works of Elliott’s 
Metal Company, of Selly Oak: “He was with this firm for 
seven years, and in 1887 joined’with his brother in forming 
the above-mentioned firm. ;+fo do this necessitated the 
purchase of the businesses of John Williams, of Ryland- 
street, Birmingham, and of W. Eades and Co., of St. Peter’s 
place. For the last seven years Mr. H. W. Young has been 
far from well, and unable continuously to attend to the 
business. 














THE QUEBEC BRIDGE COMMITTEE met in Montreal last 
month, and it was decided to call for tenders for both the canti- 
lever and suspension types of bridge. The final choice will then 
be determined by the re ative cost and the time required for build- 
ing. Several important changes were decided upon. The new 
bridge will be 150ft. above high tide for 600ft. in the centre of the 
river ; it will also be 24ft. wider than the cld bridge, which was 
only 61ft. swide. The centre span will be reduced from 1800ft. to 
1715ft. by building a new pier 100ft. farther from the north shore 
than the present pier. On the south side the present pier will be 
widened and strengthed, so as to bear the greater weight. Nickel 
steel will be used in the eye bars and for compression members. 
It is expected that a start will now be made very shortly, as this 
meeting has removed many of the causes of delay. 


THE CrysTAL PaLace OLD StupDENTS' SocigeTy.—The fifteenth 
annual dinner of this Society was held in the Criterion Restaurant, 
London, on Thursday last, October 14th. The president, Mr. H. 
C. H. Shenton, was in the chair, and the company included 
amongst others Mr. Charles Hawksley, Past-president Institution 
of Civil Engineers ; Mr. A. T. Walmisley, engineer to the Dover 
Harbour board ; Mr. J. W. Wilson, the Principal of the Crystal 
Palace School of Practical Engineering ; Mr. A. S. E. Ackermann, 
secretary, Society of Engineers: Dr. S. Rideal, and Professor 
Merritt, of the Royal School of Mines. Mr. Hawksley, in pro- 
posing the toast of ‘“‘The Crystal Palace School of Practical 
Engineering,” paid a tribute to the able manner in which the 
school was conducted, and compared the advantages enjoyed now- 
a-days by engineers for securing a thorough training in their art 
with those which were placed at the disposal of the men who had 
gone before. In his response to Mr. Hawksley’s toast, Mr. Wilson, 
the Principal of the School, said they had been conducting classes 
at the Crystal Palace for the last thirty-five years, and in that 
time they had turned out about 1800 students, some of whom are 
to be met with in almost every quarter of the world. Although 
the Crystal Palace was at present in evidence before the public, 
he assured his audience that whatever happened the School of 
Engineering would continue, and asked his hearers to support him 
in bringing this before others, Other toasts followed, and the 
evening was concluded with a programme of music rendered by 


AN INTERNAL COMBUSTION PUMP. 


A FORM of pumping engine, widely different in principle 
from those usually met with, has recently been subjected to 
a thorough series of tests by Professor W. O. Unwin, F.R.8., 
the results of which we give below. This pump has been 
designed by Mr. H. A. Humphrey, M. Inst. C.E., and is the 
product, we understand, of much careful experimenting and 
a long experience with internal combustion engines. 
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| become changed to potential energy, the water wil] of 
| course, flow back along the pipe D, carrying with it the 
| added portion of water, As it rises within the chamber ¢ 
| the volume of water expels the products of combustion 
| through the exhaust valve e until this valve is closed by the 
| impact of the water on its lower face. There is now only g 
|small portion of the burnt gases remaining in the 
com!ustion chamber, and this the rising water compregges 
within the pocket f. A cushion of gas is therefore formeg 
which will cause the water again to flow in the outwarg 
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In diagrammatic form the general arrangement of the 
parts of this machine is shown in Fig. 1. Considered in 
brief, the pump consists of a combustion chamber C, a valve 
chamber W, and a discharge pipe D. Round the surface of 
the valve chamber W several non-return valves V opening 
towards the centre of W are situated, the supply tank G, from 
which the water is to be pumped, being in communication 
with these valves by means of an annular passage 
surrounding the chamber. At the top of the conical 
combustion chamber C are two valves a and e, the former, 
controlling the gas supply, opening into a small pocket f, the 
latter, leading to the exhaust pipe, formed in the crown of 
the chamber at a level below that of the admission valve. A 
sparking plug projects into the chamber f. With the 
exception of an automatic interlocking gear attached to the 
valves a and e, of which a description will be found below, 
we have now indicated the essential features of this novel 
type of pump. To follow its method of working we will 
assume that the water is initially at rest, and at the same 
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Fig. 2—VALVE LOCKING GEAR 


level in the tank G, the chamber C, and the upward bend of 
the discharge pipe K. Under these circumstances we will 
suppose a charge of compressed gas and air introduced intc 
the chamber f over the surface of the water. On this being 
exploded the pressure on its surface drives the water along 
the pipe D and up the vertical limb K, which leads to the 
point of discharge represented in our illustration by the tank 
H. During this outward flow of the water the pressure 
within the chambers C and W falls when the exhaust valve e 
opens the combustion chamber to atmospheric pressure. 
The same reduction of pressure also brings about a flow of 
water from the tank G through the valves V to the chamber 
W. This additional water joins the water initially present 
in the pump, and partakes of its further movements. When 
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the kinetic energy of the outward flowing mass of water has 
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Fig. 1i—DIAGRAM SHOWING THE ARRANGEMENT OF THE PUMP 


direction. For the second time, therefore, in the same cycle 
the pressure in C and W falls, but the water valves V do not 
open again, as this second outflow of water does not go 
sufficiently far to cause a reduction of pressure on the back 
of the valves great enough to allow the springs thereon to 
act. This second reduction of pressure, however, causes the 
gas valve to open and admit a supply of fresh mixture to the 
combustion chamber. The velocity of discharge in this case 
is less than in the first, and the water soon returns, 
compressing the charge into the upper end of the chamber, 
thus completing the cycle. 

It is obvious that the valves a and e require some form of 
locking device to secure their alternate opening when the 
reduction of pressure within the combustion chamber takes 

















































Fig. 3-IGNITION APPARATUS 


place. The gear for this purpose is shown in Fig. 2, when A 
is the admission valve and B the exhaust. On each valve 
rod is a collar D, E, and beneath these the edges of the 
sliding plate C catch alternately. The movement of the 
plate C is controlled through the springs F, G by the lever 
H, which receives its motion from the bar J and pawls K, L. 
These pawls are in turn actuated respectively by the collars 
M, N on the valve rods. 

In the position shown in the engraving the gear is set for 
the exhaust stroke. On the impact‘of the water on the 
exhaust valve the valve rod moves up, allowing theedge of 
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late C to slip beneath the collar E, the motion being 
ht about by the tension in the spring F. The suction 
stroke then taking place, the admission valve is free to 
descend, and in doing so causes the collar M to bear against 
the pawl K, thus throwing the lever H over to the other side, 
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DISCHARGE PIPE 
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Fig. 4—-TESTING APPARATUS USED BY PROF. UNWIN 


where it is held by the spring P. No motion of the plate 
C, however, takes place during this period, as its edge is 
bearing against the collar D. The exhaust valve, therefore, 
remains locked until the admission valve rod rising allows 
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| held up to it by springs. On one of these pulleys is a small 


| arm, the attachment between the two being, however, only 
| due to friction. The motion of this arm is limited in amount 
by an upper and a lower stop. It will thus be seen that 
during the upward motion of the piston-rod, that is, when 
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the pressure within the combustion chamber of the pump is 
rising, the arm is pressed against the lower stop, but as soon 
as the pressure commences to fall the arm rises, making con- 
tact with the upper stop, thus giving a spark at the plug. 











Fig. 5-VIEW OF TEST 


the plate to move over to the left, when the exhaust valve is 
set free and the admission valve locked. 

For the ignition of the charge the apparatus shown in 
Fig. 3 isemployed. This consists of a piston moving in a 




















HOUSE AT DUDLEY PORT 








| With this apparatus the charge is, therefore, fired as soon as 
the compression pressure reaches its maximum value, but 
the engraving shows other details which can be used alter- 
natively to give a spark at any desired constant pressure. 




















TABLE [, 
® Volume a | | eg on . a ea | és - j ray, 
4 ¢ 4 | i<d = - o 
o |e 1 if = . 2 F =, Ors 4 . Ps 
£\¢ pumped als. S| P 2 of | off "Se £43 2298. gt 
& | S¢ g9=/ S$ Be) 8 | € | ga | Bes] SF | SHS eas) gan: 
Trialnumber,|) £ | 92 | Cubic |ganons| sen | 2s =e) «| & o~ | Soa ee Ses ¥3 Pee Fes 
=| Sa feet (“per | cas | Se | Es | SB] s ES 25 aa 2e3 22cg2 a=5: 
——- er } mas | OF Sate |) = ne Be r] 2 as ol Os” 
ew | a prone Seen» | min ft. | in, cub. ft. | cub. ft. 
I 32.91 | 3.90 | 4.339 | 1624 | 16.20 | 13.9 | 117 | 10 | 4.36 | 2:5 | 29.63 | 20.0 | 247.2°| 22.30 82.62 
rT 32:81 | 3.77 | 4.267 | 1597 | 15.92 | 13.9 | 115 | 10 | 4.41 | 2.6 | 49:64 | 20:1 | 249°5 | 22'50 84.78 
tl 22.84 | 3.82 | 4.295 | 167 | 15.99 | 13.9 | 115 | 10 | 4:37 | 2:7 | 29:65 | 20:1 | 247:7 | 22°33 83.76 
1\ 32.8 | 4.01 | 4.38 | 1647 | 16.39 | 13.7 | 120 | 10 | 4.40 | 2°9 | 29°66 | 20:1 | 299°5 | 22°51 82:38 
\ . 32.91 | 3:92 | 4.350 | 1 16.28 | 13.7 | 9 | 10 | 4.32 | 2.7 | 29.65 | 20.1 | 2aa9 | 22°08 81.60 
VI 3261 | 3:90 | 4.339 | 1624 | 16.15 | 13.7 | 118 | 10 | 4.40 | 2.8 | 29:66 | 20:2 | 209'5 | 22°49 83.58 
Means .. ... 32.87 | 3.89 | 4.381 | l62l | 16.15 | 138 | 7] — | — za =a f= | = | oe? oe 
| | 
Vi... .. 26.23 | 3.74 | 4.299 | 1591 | 12.64 | 12.1 | 132 | 12 | 4.32 | 2.8 | 29.66 | 20.7 | 294.9 | 18.35 87.08 
vit.) 2.) 95°71 | 3.64 | 4/132 | 1597 | 12/05 | 11:8 | 131 | 12 | 4/41 | 2°8 | 29:66 | 20:7 | 250:0 | 18:73 93:24 
IX. (1. a5.92 | 3.61 | 41174 | 1563 | 12:27 | 115 | 136 | 12 | 4:4 | 2°8 | 29:66 | 20.6 | 252°3 | 18°91 92.46 
Means .. .. 25.95 | 3.63 | 4.185 | 1567 | 12.32 | 11.8 | 133 | — | — — — | — | 18.663 | 90.93 
X. .. .. 20.54 | 4.43 | 4.625 | 1731 | 10.78 | 11.6 | 150 | 12 | 3.97 | 2.8 | 29.66 | 20.5 | 225.1-| 16.83 93.96 
X21) 20/80 | 4:69 | 4/759 | 1782 | 11:23 | 11:2 | 159 | 12 | 4:09 | 2/8 | 29.66 | 20.4 | 231:9 17740 92:96 
Xi ‘! 20°84 | 4:45 | 41636 | 2735 | 106 | 11:5 | 1ol | 12°] 4303 | 2:8 | 29:66 |] 20:3 | 2985 | 17715 93.90 
Means .. 20.73 | 4.52 | 4.66 | 1749 | 10.99 | 11.4 |} 153 | —| — = = 2 a2 17.143 | 93.61 








cylinder which is in communication with the combustion 
chamber. The piston-rod points upwards, and is loaded at 
its upper end with the indicator spring shown in the engrav- 
ing. Two small pulleys bear against the piston-rod, being 























Professor Unwin’s tests of the pump were carried out at 
| Dudley Port on September 21st and 22nd, and from his 
| report we have taken the tables published herewith. In 


account of the experiments, and showing the arrangement of 
the apparatus employed. Fig. 5 shows a general view of the 
test-house at Dudley Port, while Fig. 6 represents the pump 
as erected. 

The arrangements for the trial will be gathered from the 
following account, and by reference to Fig. 4. A supply of 
Mond gas was available at the works, and this was delivered 
to the pump from a gasholder. During any trial the gas- 
holder was shut off from the main and the amount of gas 
consumed determined by noting the fall of the holder over ten 
or twelve minutes. This necessitated an observation of the 
temperature and pressure of the gas within the holder, and 
it was assumed that the gas was saturated with moisture. 
The pressure in the gasholder was measured by a water gauge, 
while the temperature of the gas was noted on a thermometer 
placed in the pipe leading to the combustion chamber of the 
pump. To calibrate the holder the circumference was 
measured by a thin wire, and, allowing for thicknesses, the 
internal diameter was found to be 8.5ft. A pointer moving 
over a graduated scale served to determine the fall of the 
holder during a test. To arrive at the calorific values of the 
gas employed analyses were undertaken for each separate 
test, and the value calculated from a knowledge of the calorific 
value of carbon monoxide, hydrogen, and marsh gas. The 
following values in British thermal units per cubic foot at 
0 deg. Cent. and 760 mm. pressure were taken as correct :— 
CO; 342.4,H2; 292.3, CH,; 963.0. It was thus possible 
to calculate the total heat expended in the engine. It was, 
however, deemed advisable for purposes of comparison with 
other types of pumping engines to reduce the values thus 

















Fig. 6B—GENERAL VIEW OF PUMP 


found into terms of the equivalent expenditure of standard 
anthracite coal. For this reduction it was assumed that the 
calorific value of anthracite coal was 14,400 B.T,U.’s 
per pound. Such coal when used in a producer having an 
efficiency of 80 per cent. would, it was assumed, give a gas 
having a calorific value of 11,520 B.T.U.’s per pound 
of coal expended, and therefore the equivalent expenditure 
of anthracite coal in a producer would be g x © + 11,5201b., 
where gq represents the actual consumption of Mond gas in a 
test, and C its calorific value in B.T.U.’s per cubic feet. 
Coming now to the arrangements made for measuring the 
work done by the pump, the report states that the discharge 
pipe was 135ft. in length and 2ft. in diameter, and 
discharged into a large air vessel as shown in the plan in 
Fig. 4. To secure constancy of pressure within this vessel a 
regulating sluice valve controlled by manual power was 
provided at the outlet B. From the large air vessel the 
water flowed through a smaller one to a measuring tank 
provided with bafiles. A sharp-edged circular orifice 9in. in 
diameter was formed in the bottom of this tank, and 
through this the water returned to the storage reservoir 
supplying the suction tank. During each trial the head over 
this orifice was observed at intervals of about 14 minutes, 
and the volume of discharge calculated from the formula 

Q = cw Vigh 

c being taken at 062 and » at 0.4418, the formula be- 
comes Q = 2.197 VA, the discharge being given in cubic feet 
per second, 





| Fig. 4 we reproduce the illustration accompanying the 


To measure the lift of the pump a mercury syphon gauge 











430 





THE ENGINEER 


Ocr. 22, 1909 








was attached by one leg to the suction tauk of the pump and 
by the other to the large air vessel. Taking the density of 
mercury at 18.59, a difference in level of h feet in the gauge 
would correspond to a lift in feet of water of 12.59 h. Ascale 
graduated to read directly the lift in feet of water was placed 
alongside the syphon gauge. 

For a discharge of Q cubic feet per second and a lift of H 
feet, the pump horse-power was calculated from the formula 

P.H.P. = G QH + 550. 

Taking G at 62.4, this becomes equal to .11344 Q H. 

In Table I. the various quantities observed, with some of 
their reductions, will be found, while Table II. gives the 
figures relating to the gas and heat consumption. 

During the trials indicator diagrams were taken, and from 
the data thus acquired Table III. was compiled. Table IV. 
summarises the performance, and from this, it is remarked, 
the striking fuel economy will be apparent. 














TABLE II. 
Calorific value of | Lb. of 
= gasB.Th.U. | Heat ae 
Trial ee percub. ft. Mean} expended — 
number. ic —o values from | per cv P.HLP. 

~—_. Twiss & Pinnock’s} P.H.P. hour. gay ey . 

analyses. | : 
cu, ft. | BThU. 
L 82.62 146.48 | 12,105 1.51 
IL. 83.78 148.43 12,583 1.092 
ILL. $3.76 146. | 12,932 1.062 
Iv. 82.38 145.4 | 11,985 1.040 
V. 81.60 151.23 | 12,340 1.071 
VL 83.58 146.10 | 12,210 1.069 
Means | 12,243 1.063 
| 

VIL. 87.08 146.20 12,739 1.105 
VIL. 93.24 132.82 } 13, 1.132 
IX. 92.46 144.33 13,344 1.158 
Means | 13,037 1.132 
Zz 93.96 145.01 13,718 1.191 
XL. 92.96 145.80 13,555 1.177 
XI. 93.90 145.96 | 13,517 1.173 
Means 13,596 1.180 


Professor Unwin further states in his report that once 
started and adjusted the pump works quite automatically, 
requiring no attention. The actual starting is easily accom- 
plished by means of compressed air, and beginning cold an 
explosion can occur in five seconds. During the trials the 
pump worked at different lifts without any change in the gas 
and air mixture or any alterations in the cushion volume 
being necessary, and, it is further stated, no missfire or hitch 
of any description occurred. As all parts of the explosion 
chamber are washed by water twice in each cycle, the chances 


TaBLeE III. 
Trial Average com- Average explosion 
iw pression pressu e. pressure. 
evens Ib. per sq. in. Ib. per eq. in. 
Se 9, § sae - 101.0 
i .. 45.5 102.0 
Hil... 44.5 89.0 
- = 46.0 105.0 
a 45.7 . 100.7 
WE... 42.3 102.7 
Means 44.7 . 100.1 
Vas: 33.7 £5.0 
Tae... 32.0 71.0 
_\ ee 34.0 82.7 
Means 33.2 79.6 
a 18.0 87.5 
ae 20.3 86.3 
xeE.... 21.0 85.3 
Means 19.8 i> see 


of pre-ignition are eliminated, and further, the same cause 
keeps the temperature of the walls, &c., low, thus doing away 
with expansion and contraction troubles. At first sight it 
might be urged as an objection to the method of working 
that the water would become sensibly heated, but this, 
Professor Unwin says, is not so, as most of the heat of ex- 
plosion disappears in the exhaust. In his trials the water 
was in continuous circulation through the pump, but in spite 
of this the temperature of the water in the storage tank did 
not rise 1 deg. Cent. during an hour. He states that the 
maximum lift apparently depends solely on the length of the 
discharge pipe, and that the pump works at lower lifts 
without any alteration and without any considerable change 
in its efficiency. 





TABLE IV, 
Mond gas | ; Heat Lbs. of 
Pump | used per } b alorific expended | anthracite 
Lift een P.H.P. hour, | value of gas PHP. |i od: 
eet e at 760mm. | per cu. ft. ere ee ay] 
power. | and Odeg. ©. | in B.Th.U hour. per P.H.P. . . . 
nae =| a, | te, Fig. 2, given 2 C = the chord 
} - te | | > - . 
ae PC erst ek R = radius 
32.87 16.15 | 83.12 147.3 12,243 | 1.063 =r +y. 
| | Then 2. C2 = 72 
25.95 12.32 90.93 143.5 13,037 1.132 R ry. 
“ © a W. et 
73 10.99 93.61 145.3 13,595 1.180 Fig. 3, Let D : A i 4 
ia Ys 


In criticising the Humphrey gas pump on the results of 
these tests, Professor Unwin compares its performance with 
that of a gas engine driving a centrifugal pump of the same 
capacity. He states that under similar circumstances the 
gas engine and centrifugal pump installation would require 
from 120 to 127 cubic feet of gas per pump horse-power hour, 
while the Humphrey gas pump requires 83.1 cubic feet. He 
also compares the new type of pump with some large steam 
pumping engines of the highest class, and remarks that, 
although the steam sets had the advantage of a much greater 
lift, their economy did not approach that of the Humphrey 
pump. The pump horse-power of the three examples of 
steam sets mentioned ranged from 217 to 450, and the lift 
from 54ft. to 129ft., while the coal consumed per pump horse- 
power per hour was 1.996, 1.622, 1.695 respectively. In the 
case of the Humphrey pump tested, the lift was 32.9ft. and 
the pump horse-power 16.15, but the equivalent con- 
sumption of coal per pump borse-power hour was only 1.06 lb., 
@ figure which Professor Unwin states is, as far as he is 
aware, unexcelled by any other pumping arrangement. 








On D Eas a base set up P E as a perpendicular, produce D E to F; 
place pins or pegs at D and F. 


will describe the desired arc. 


inst., in connection with the Hudson-Fulton celebration in New 
York, you mention Papin as having actually constructed a steam- 
boat. 
statement ? 
seen / 
examined into the many claims down to 1807, 
claim supported with undoubted proof is that of Jonathan Hulls, 
1706 


wheel steamboat,” but omit to mention that he also provided in his 
specification for the side paddle steamer. 
generally overlooked, but careful examination of his specification 
will prove its correctness. 


patenting his method Hulls took no further steps with bis invention, 
but his 


THE ADAMELLO POWER PLANT—NORTHERN 
ITALY. 


AT the present time Escher Wyss and Co., of Ziirich, 
are engaged in installing the turbines and pipe lines for an 
interesting power plant at Adamello in Northern Italy, where 
about 28,000 horse-power are to be generated under a gross 
head of 3060ft. This, though one of the greatest heads 
worked under anywhere in the world, is not actually the 
greatest, for that at Vouvey in the Rhone Valley is 980 m.— 
say 3215ft. The water at Adamello is supplied by a small 
river which takes origin in a small lake situated in the 
Adamello Mountains, not far from thé Austrian frontier, 
which is called Lage d’Arno. This river has a total fall of 
4600ft., and it is the top part of this head which is being 
utilised first. The installation will, it is thought, be working 
next year. Two pipe lines, each about 1650 yards long, lead 
the water down to the power station. The outside diameter 
of the pipes varies from 3ft. to 2ft., and the thickness of the 
pipe metal from gin. to lyin. The upper part of 
each pipe line is made up of riveted tubes, the lower 
of welded tubes. The material used is Siemens-Martin 
open-hearth steel. The duty under normal pressure varies 
from 85001b. to 11,400 lb. pressure per square inch. Four 
turbo-generators will be installed, each calculated to develop 
6600 horse-power when working under 3000ft. head, and 
running at a speed of 420 revolutions per minute. The 
turbines are of the one-jet high-pressure impulse type, the 
jet having a diameter of about 3in., and are fitted with 
Escher Wyss and Co.’s patented deflecting nozzles. There 
will also be installed two exciter turbines, each calculated 
for 500 horse-rower. The design of these machines will be 
similar to that of the generator turbines above described. 
The jet for these smaller turbines will be about lin. in 
diameter. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





DRAWING AN ELLIPSE—AND A FLAT CURVE. 
_ S1r,—Referring to Mr. Talbot C. Broom’s diagram in your last 
issue, I venture to try and go one better. To draw a true 
ellipse :—Fig. 1 given A Band C D, the major and minor axes. 


A 








With centres at C and with rad = half the major axis cut A B at 
F and F!, which will be the two foci. Take a string.equal in length 
to the major axis, fasten the ends at Fand F!. Thus, witha 
wom in the loop, a true ellipse can be drawn as described by Mr. 
room. 

The following has been found of considerable use :—To 
draw asmall arc of a flat curve, the radius and chord being given 
and the centre being unattainable. 


__---- desired are 





Fig 2. —S 

















Then, if the template shown be rocked on the pins, a pencil at P 


ERNEST BENEDICT, M. Inst. C.E. 
Westminster, 8.W., October 19th. 





THE INVENTION OF THE STEAMBOAT, 
Srr,—Referring to your leading article in your issue of the 1st 


Is there any authentic proof in existence to support such a 
If so, of what does it consist, and where is it to be 
Commencing with Blasco de Garay—1543—I have carefully 
Yet the earliest 
You state : ‘Then Jonathan Hulls obtained a patent for a stern 


This isa point that is 


Your remarks would lead your readers to imagine that beyond 


reatise (1737) clearly shows that not only did he invent, 


Sta 
generally overlooked—and that it was a ‘‘ practical succegs.” I 
quote from the account given in ‘‘The History of Progress j 
Great Britain,” published 1859, viz.:— si 

“Thus we arrive at the time when in 1736 Jonathan Hulls 
steam boat took a sailing ship in tow, and, amid the wondo 
doubts, and jeers of the spectators, made a great splash, a loud 
noise, and a black smoke, yet managed to haul the cumbrons hulk 
along, and gave promise that the child which had distinguished 
itself by such an unheard of feat would one day become a giant of 
great strength.” 

I am setting out these particulars as against the claim made on 
behalf of Wm. Symington (1801) for his Charlotte Dundas m4 
boat propelled by means of a paddle wheel placed in a cavity 
inside the boat, to whose memory there are erected various 
memorials, notably at Leadhills, Lanarkshire, claiming him as thy 
‘inventor of the steam boat”—sixty-five years after Jonathan 
Hulls. The method employed by Symington died with him, Yo 
the two principles ‘‘ invented” by Hulls exist at this present day, 
And with regard to the stern-wheeler, there is no other method 
capable of carrying out its purpose even at this date, 173 year 
after its inception. 

Manor Park, Essex, October 14th. J. Hoopgn !utts, 


[The statement is given thus by Thurston in ‘‘ Robert Fulton: 
His Life and its Results,” published by Dodd, Mead and (Co,, of 
New York, between 15 and 20 years ago :—‘*‘ As soon as the steam 
engine took practically available form it was proposed to use jt 
for this purpose (navigation) ; and Papin in 1690 suzgested the 
use of his piston engine in this direction. He actually constructeg 
a steamboat, in 1707, on the river Fulda, at Cassell, using his 
pumping engine to raise water ; which water in turn was applied 
to a water wheel, and drove thus a set of paddle wheels on the 
same shaft. The contrivance, crude as it was, was foun’ capable 
of doing its work, and the boat might have been the pioneer in g 
commercially successful use of steam for navigation had it not 
been promptly destroyed by the ignorant and superstitious boat. 
men of the neighbourhood, who thought it the work of the Evil 
One. Papin, disappointed and discouraged, fled to England, and 
there, becoming well known as a fellow of the Royal Society, 
resided unti! his death, in poverty, about 1712.”—Eb. Tue E.} © 





OF ETHYL ALCOHOL FROM Woo) 
REFUSE. 


Srr,—In your issue of the 15th inst. there is a note upon a pro. 
cess worked in America with the above object. It is interesting, 
but, unfortunately, methods and terms are so mixed up that the 
first part of the article is misleading. 

The writer has applied the name in almost universal general use 
for indicating methyl] alcohol, viz., ‘‘ wood alcohol ’—which is 
synonymous with wood spirit, pyroligneous alcohol, pyroxylic 
spirit, alcool de bois, espirit de bois, and holzgeist—to the ethy] 
alcohol derived from wood cellulose. 

The statement that methyl alcohol or methylated spirit is made 
by the destructive distillation of wood is a confusion of inexacti- 
tudes. Wood alcohol or spirit is one of the products of the 
destructive distillation of wood. Methylated spirit in this country 
consists of 90 per cent. by volume of commercial ethy] alcohol and 
10 per cent. of wood spirit, with other denaturants as required 
by the Excise. 

With reference to the proof terms used—there is no such 

strength here as 190 deg. proof. This evidently refers to the 
United States revenue standard, equivalent to spirit containing 
92-93 per cent. by weight of absolute ethyl alcohol, or of the 
strength of 67 over proof United Kingdom standard. The highest 
proof strength on the United Kingdom scale is 75,25 over proof, 
equa) to 100 per cent. absolute alcohol. 
Many attempts have been made to convert wood cellulose into 
ethylic alcohol, but so far without any appreciable commercial 
success, Difficulties arise in actual work on a manufacturing 
scale which are not in evidence in the laboratory, consequently 
the success of the American working referred to by ge: a ayes 
J. C. Stead. 


THE PRODUCTION 


London, W.C., October 18th. 


CENTRIFUGAL FORCE. 


Srr,— Students are prone to ask inconvenient questions. | have 
been asked to give a graphic demonstration of centrifugal force. 
My answer was, of course, the well-known diagram. But this was 
not what my student wanted. He quite understood the principles. 
His difficulty, and mine, is this : : 
A stone is tied to a string, and whirled round. As the pull is 
direct on the string, the popular idea is that the stone, if the 
string broke, would fly away in the line of a radius of the circle 
described. But it does nothing of the kind; it goes away on a 
tangent—that is to say, at right angles to the string. : 

The difficulty, then, is this: We have two forces, balancing each 
other, but at right angles. 

How am I to show this on a “‘ graph!” 

Perhaps some of your clever correspondents who write about the 
drawing of ellipses can help me, 


London, October 19th. PATER. 








CoLLIERY DEVELOPMENT IN SCUTH YORKSHIRE.—On the 13th 
inst. operations were commenced for the new colliery at Thorne 
Common, near Doncaster, where, without any publie ceremony, 
the first sods were cut. This new development in South Yorkshire 
is due to the enterprise of Pease and Partners, Limited, and is one 
of the most important colliery undertakings in the country. The 
Barnsley bed of coal under this site lies at a depth of 920 yards. 
In reaching this depth great difficulties will haye to be encountered, 
There are quicksands, as were experienced in the sinking of the 
colliery at Bentley, ten miles distant, where the Barnsley seam 
was reached at a depth of 626 yards. The same contractors, 
Messrs, Eaton, Son, and Hind, have also this work in hand. The 
colliery will not only be one of the Ceepest—it is stated that it 
will be the second deepest—in the country, but, with shafts 22ft. 
in diameter, and other arrangements, it is calculated to bring 
forth an output of over 4000 tons a day. The seam of coal is 
estimated at 9ft. thickness, of the usual rich quality the Barnsley 
bed provides. It is expected that the colliery will ultimately find 
employment for over 3000 people. The North-Eastern Railway 
line is close to the place. 


WHITWORTH SCHOLARSHIPS AND EXHIBITIONS.—The list of 
successful candidates for the above has just been issued. For this 
year four scholarships have been awarded, the following being the 
names of the recipients: —A. W. Judge, 21, Plymouth ; J. Airey, 
24, Shipley; H. S. Rowell, 23, Newcastle-on-Tyne ; H. Mawson, 
25, Leeds. Exhibitions have been awarded to the following :—F. 
Dancanson, Sunderland; A. Ryan, Oldham; A. H. Campbell, 
Portsmouth ; J. J. Clark, Liverpool ; W. H. Shinkfield, Ports- 
mouth; A. W. Stevenson, Melrose; G. W. E. Hayward, 
Southsea ; J. Morgan, Sheerness ; A. F. Grieveson, Chatham ; A. 
E. Gladwyn, Plumstead; W. H. T. Harvey, Swindon; T. H. 
Webster, Newcastle-on-Tyne; W. J. Davis, Plymouth ; 0. R. 
Randall, Birmingham ; G. F. Haddock, Sunderland ; F. H. Reid, 
Plymouth; G. B. Kellagher, Gillingham (Kent); T. Norcross, 
Hollinwood, Oldham; L. P. Parker, Laytonstone; A. Morris, 
Portsmouth ; J. Smith, Crewe; W. Shaw, Woolwich; H. E. 
Pinch, Sheerness ; D. H. Emby, Plumstead ; W. Fox, Plumstead ; 
R. H. May, Leytonstone ; E. D. Brodie, Swindon ; H. J. Goudie, 
Leith ; H. Collins, Gillingham (Kent); C. Williams, Plumstead. 
The scholars each received £125 a year for three years; the 








but that he actually FORMED his steam boat—a fact also 





exhibitioners, £50 for one. 
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LOCOMOTIVE WITH A WATER-TUBE BOILER 


MESSIEURS SCHNEIDER ET CIE., CREUSOT, ENGINEERS 





Superheater 











The Loguneer 
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LONGITUDINAL SECTION SHOWING THE BOILER AND SUPERHEATER 


LOCOMOTIVE WITH WATER-TUBE BOILER. 





“ THE suggestion that locomotives should be provided with 
water-tube steam generators in place of the boilers that are 
indissolubly connected with their name has often been made, 
but rarely acted upon. A few such boilers have from time to 
time been tried on existing engines, but apparently, since the 
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type is almost non-existent, with but little success. Now, 


however, Schneider and Co. have gone a step further and | 


have built an entirely new type of engine with a water-tube 
boiler, a superheater, and rotary distribution valves. Our 


French contemporary, Le Genie Civil, describes this novel | 
engine, and we take the liberty of reproducing some of the | 





drums. Two of the latter are placed one on each side of the | the coss-section. It has a total area of 13.44 square metres, 


| grate, and the 450 tubes, lin. internal diameter, connecting | and is composed of twenty tubes, lin. internal diameter. 


them with the upper drum, are bent so as to form the arch of | These tubes connect two receivers, to one of which steam 
the furnace. The other two lower drums are placed in front | from the regulator enters; the other is connected to the 
of the first pair and are much closer together. They arecon-/| cylinder. Dampers permit more or less of the superheater 
nected with the upper drum by lin. tubes that are for | to be in use. 

the greater part of their length vertical. There are 968 of these The valve gear of this engine is of the kind known as 






































CROSS SECTIONS THROUGH THE BOILER 


small tubes, but they are omitted from the part of the boiler | Schneider and Altmann. Each cylinder has an admission 
where the superheater is situated. The two front drums are | and an exhaust valve at each end. These valves are all the 
coupled to the two after drums by pipes, from which down- | same, and consist of circular seats with sixteen radial open- 
comers, Sin. diameter, extend up to the steam drum above. | ings covered by circular plates with corresponding openings. 
The two outer rows of water tubes touch each other so as to | Full admission or exhaust is given by ;/; of a revolution, and 
make a water wall of a familiar kind. The whole generator | during movement the valve is slightly Jifted from itsseat. A 
| cross-section through part of one high-pressure cylinder is 
given, showing two admission valves. Distribution is effected 
by a pair of bevel wheels at one end of the third coupled 
axles. From this point a long rod passes to the front and 
drives a cross shaft, on which cams are cut. These cams 
| move the valve rods endways, as shown in the section. 
Short levers on the valve spindles hinged to the valve rods 





give the necessary rotary movement. The whole cam shaft 
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VALVE GEAR—HIGH-PRESSURE CYLINDER 


drawings, with a translation of the description. The. engine 

has been built specially for hauling coal and minerals for | 
Creusot. It is of normal gauge, and was shown at the Nancy | 
Exhibition. The boiler, as will be seen from the longitudinal | 
and cross sections, consists of an upper drum and four lower | 





can be moved endways to alter the point of cut-off and to 
reverse the engine. 

The engine has eight coupled wheels and two Bissel trucks. 
The two middle axles are driven, the leading one by the 
internal high-pressure cylinders, the trailing one by the two 
low-pressure outside cylinders. The cylinders are approxi- 
mately 134in. and 214in. diameter, and the stroke 214in. 

| The total heating surface is about 1600 square feet. 











INSTITUTION OF ELECTRICAL ENGINEERS: GLascow LocaL 
| SEcTion.—The Committee have arranged that the eighth annual 
| dinner of the section shall be held in the Banqueting Hall of The 
| | — Gordon-street, Glasgow, on Wednesday, lst December, 

1909, 





City AND GuILps oF Lonpon InstiTUTE.—For the 1909-1910 
Swain Sc | session of the Finsbury Technical College, which began on the 


| 4th inst., the following evening courses of instruction have been 
arranged :—In Practical Mechanics, Elementary and Advanced, on 
| Fridays and Tuesdays respectively, from 8 to 9p.m.; in Mathe- 
matics, on Tuesdays and Fridays, from 6 to 8 p.m., the Fridays 


is covered with non-conductive material, and enclosed in a | oe hogg be bairacg ta B -gon Shccchega, eon? Poe a, 
’ ’ ? . ab 


casing which observes the conventions by resembling an | ; : A : 

: . A 2 | in Machine Drawing, on Mondays and Thursdays, from 6 to 9p m.; 

ordinary boiler. The steam pressure is 20-kilos. per square | in Structural Engineering, on Mondays, from 6 to 9 p.m.; and in 

centimetre, or about 285 1b. per square inch. the engineering workshops, on Mondays and Wednesdays, from 
The general form of the superheater will be gathered from ! 6 to 9 p.m. 
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SHAPING MACHINE 


J. H. STOREY AND CO., LONDON, ENGINEERS 





























A NEW SHAPING MACHINE. 


A SHAPING machine which is claimed to have special 
advantages has been put upon the market by the firm of 
J. H. Storey and Co., of Hatcham, London, S.E. As will 
be gathered from the illustrations given herewith, the 
driving gear, link motion, and quick-return gear, are enclosed 
in the body of the machine, and carried directly under the 
saddle, and are, therefore, moved with the latter. This 
arrangement, it is pointed out, gives the machine great 
rigidity ; the link motion and gearing being directly below 
the ram in order to obviate the tendency to twist and strain 
the latter. This feature also makes it possible for the link to 
be about double the length of that in the English type cf 
machine, which is said to ensure easy running, and to reduce 
friction to a minimum. 

The body of the machine is arranged for taking a shaft 
whilst keyway cutting and other operations are being carried 
out. The base has no adjustment, the work being stationary ; 
or if necessary it can be bolted to the side of the table or to 
the front of the machine so as to avoid vibration and chat- 
tering. It will be observed that T-slots are provided in the 
base for bolting down work which is too large to be mounted 
on the ordinary box table. This gives the machine a larger 
capacity than that of some makes of shaping machines, and 
enables irregular or weighty pieces of work to be dealt with. 




















THE SADDLE REMOVED FROM THE BODY 


The ram is of arched form, which design gives strength 
where it is most needed. It is adjusted by means of a hand 
wheel placed in a convenient position, so that adjustmentcan 
be made without the operator having to leave the head of the 
machine. The stroke is adjusted by means of a screw, and 
is positive in its action, and the makers point out there is no 
danger of slipping. The index for the stroke is fitted ina 
position level with the ram. It is said to besimple, accurate, 
and easily seen, and has no complicated parts to get out of 
order. The cutting stroke may be altered whilst the machine | 
is in motion. The feed may also be stopped, started, or 
reversed whilst the machine is in operation, and it is 
arranged to slip in the event of the strain being excessive, 
thus avoiding the danger of breakage of the feed mechanism. 
The back gear is thrown in and out by means of an excentric 
lever, and it is quite clear of the belt drive at any angle. 
The rocking arm has a length connection for the varying 
movement, and is extremely long, giving a smooth and 
steady cut. Attention is drawn by the makers to the fact | 


that these machines are well proportioned, and that they are 
equal to stand the strain of the latest high-speed steel, and 
will take the heaviest cuts with the greatest ease. These 
machines are made in various sizes having bottom tables 4ft., 
5ft., 6ft. 6in., 8ft., 11ft. 9in., and 14ft. long, and the large 
sizes are fitted with one or two saddles and box tables, 
according to requirements. 
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| by radiation from the fiame in a furnace to the boundaries, it 


HEAT TRANSMISSION. * 
By Professor W. E. DALBY, Member, of London. 
INTRODUCTION, 


Object of the vesearch.—The object of the research is to place 
before the members of the Institution a general view of the work 
which has been done relating to the transmission of heat across 
boiler heating surfaces. In order to do this, it has been necessary 
to search for papers bearing upon the subject which have been 
contributed to the technical Press and to the various societies in 
Europe and America. Over 500 papers have been read, and lists 
of those relevant to the subject are given in an Appendix. 
Abstracts of the more important papers have been made in a way 
which will enable anyone specially interested in a particular 
problem of heat transmission to ascertain whether the original 
paper contains information likely to be useful in connection there- 
with. These abstracts (in MS.) are in the library of the Institu- 
tion, where they can be readily referred to. 

General nature of the problem.—The combustion of fuel may be 
regarded as originating heat energy in the furnace at a tempera- 
ture so much above the temperature surrounding the fire-box, that 
arapid flow of heat is determined to its boundaries, and across 
the boundaries into the water on the other side. The trans- 
mission of heat to the boundaries of the furnace takes place in 
two fundamentally different ways: (1) by direct radiation from 
the incandescent fuel and the flame and the hot gases ; (2) by the 
agency of the matterin the path of the flow—that is, the hot 
gases, the metal boundary, and the water on the other side of the 
boundary. 

In the first case, transmission is effected by the vibration of the 
ether in the same way that the heat of the sun is transmitted to 
the earth across space, and is instantaneous, The quantity of 
heat radiated in this way toa first approximation may be regarded 
as uninfluenced by the presence of the furnace gases, although 
actually the quantity is modified by their presence to a certain 
extent. 

In the second case, the matter in the path of the flow transmits 
(a) by convection, and (4) by conduction. 

Thus, in a furnace there are in general three methods of heat 
transmission acting simultaneously from the flame to the water ; 
namely, transmission by radiation, transmission by convection, and 
transmission by conduction. 

It will readily be understood from these remarks that no simple 
formula can be expected to give the heat transmitted for all con- 
ditions in which a furnace may be worked, since the nearer the 
formula expresses the real physical laws involved in the tranmis- 
sion, the more complicated it will become, because it will have to 
include the numerous constants and variables involved in a com- 
plicated operation. Formule of simple form have been devised to 

| express the results of definite sets of experiments; but before 
these formule can be safely used to predict new results, the con- 
| ditions of the experiments furnishing the data on which they are 
based should be ascertained, and the application of the formula 
should be strictly limited to cases in which similar conditions 
prevail, and which fall within the range of the original experi- 
ments. 
TRANSMISSION OF HEAT BY RADIATION. 

General law of radiation.—Stefan suggested that the radiation 
from a black body into space was proportional to the fourth 
power of the absolute temperature, and based his supposition 
upon some experiments of Dulong and Petit, de la Provostaye 
et Desains, Draper and Tyndall. Subsequently the truth of 
this law was proved theoretically by Bolzmann and B. Galitzine 
assuming Maxwell’s theory that the radiation falling on a surface 
produces a pressure on it equal to one-third of the energy radiated 
per unit volume. Clerk Maxwell gave the first account of this 
theory in his ‘Electricity and Magnetism,” 1873, vol. 2. 
Reference to the historical development of the ideas connected 
with radiant heat is made in Poynting’s ‘‘ Heat,” 1904 (page 250). 
The expression there given for the total radiation is that 
5 32 x 10-5 x T+ ergs are radiated per square centimetre per 
second from an incandescent black body, where T is the tempera- 
ture in degrees Centigrade absolute. If this expression is reduced 
to British Thermal Units radiated per square foot per hour it 
becomes 16 x 10-19 (T,+ — T,4), where T is now in degrees 
Fahrenheit absolute. 

This formula may be applied to find a theoretical upper limit to 
the quantity of heat radiated to the fire-box boundaries, by 
making the assumption that the flame is actually composed of 
solid masses of incandescent carbon, which radiate to the same 
extent as the black body assumed in Stefan’s law, and that the 
fire-box is filled with flame, so that the area of flame and incan- 
descent fuel radiating heat is equal to the area of the sides and 
roof of the fire-box reckoned above the level of the fire. This 
assumption implies that the total heat radiated in any furnace is 
proportional to the area of the furnace boundaries above the level 
of the fire, and therefore the radiation received per square foot of 
boundary may be calculated from the above expression. The ex- 

ression ceases to apply when the gases are not incandescent 
someone a hot gas even at flame temperature is not equivalent to a 
black radiating body and therefore does not radiate so much. 

An example may be taken to illustrate how the formula may be 

find an upper limit to the quantity of heat transmitted 





* The Institution of Mechanical Engineers, 


| quantity transmitted ; in fact, the total transmission is tacitly 





being understood, that in practice the actual quantity would be 
considerably less, though it could not begreater. Suppose the flame 
temperature in a furnace to be 3000 deg. Fah. absolute, and the 
temperature of the boundary to be 800 deg. Fah. absolute ; then, 
assuming the fiame to fill the fire-box so that the area of the 
radiating surface is the same as the absorbing surface, the quantity 
of heat in B.Th.U. absorbed by each square foot of the boundary 
per hour is :— 

16 x 10 | (3 x 10%} — (8 x 10%)! j 
that is 16 x 10! (81 x10!2 — 0.4 x 10!) 
hence the second term is negligible and the result is 129,600 
B.Th. U. per square foot per hour. 

This is equivalent to 134 lb. of water evaporated per hour from 
and at 212 deg. Fah. Allowing 30 lb. of steam per boiler horse- 
power per hour, this corresponds to 4.47 horse-power per square 
foot of furnace boundary due to the heat transmitted by radiation. 
If the furnace boundary above the level of the fire were 50 square 
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Fig. 1.—Heat Radiated at various Temperatures of the Fire. 


Boiler pressure assumed to be 200 lb. per square inch. Temperature 
331 deg. Fah. 


feet the horse-power developed in this way would be 223. This 
result indicates how effective a high temperature flame is in pro- 
ducing evaporation, and how efficient heating surface exposed to 
incandescent gas is likely to be. 

The rapid decrease of the quantity of radiation with a reduction 
of the temperature is exhibited in Fig. 1, which is the graph of the 
expression above, assuming 842 deg. Fah. absolute as the lower 
temperature and starting with a temperature of 5000 deg. Fah. 
absolute, 

Thus, when the temperature is 4000 deg. Fah. absolute, the 
radiation per square foot per hour in B.Th.U. is about 410,000, 
This curve emphasises how rapidly the radiation is reduced as the 
temperature falls, and thinking of the hot gases of a fire-box asin 
some measure corresponding to the incandescent black body 
assumed in the expression, from which the curve is plotted, it will 
be understood how rapidly the quantity of heat radiated is reduced 
as the gases leave the fire-box and pass along the flues. 

It may be interesting to compare the radiation which would be 
found from the expressions which have been proposed from time to 
time with the one given above. This comparison has been made 
by Professor Callendar in a paper published in Nature—Vol. lix., 
1898-9, page 494—and Fig. 2 is a reproduction of the curves therein 
given, the scales having been changed to British units, ’ 

Professor Mollier has specially studied the expressions for radia- 
tion given by Peclet, and concludes that for temperatures below 
240 deg. Cent. any of the three formule: (1) Dulong and Petit, 
(2) Rosetti, and (3) Stefan, answers very well. The rate of increase 
of radiation with temperature is too quick at bigh temperatures 
with Dulong and Petit, and comparing Stefan’s formula with 
Rosetti’s, he considers that Rosetti’s is, on the whole, sufficiently 
accurate for technical problems, and is easier to manipulate. 

Experiments bearing upon the greater efficiency of the fire-bor 
heating surface.—There are many experiments proving the simple 
fact that the heating surface exposed to the direct action of the 
incandescent gases is more efficient than that merely exposed to 
hot gases ; but with few exceptions investigators make no attempt 
to separate the heat transmitted by radiation from the total 
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rded as being due to convection and conduction. The follow- 
ing experiments may be cited :— akin 
essrs. Dewrance and Woods in 1842 divided the water space 
between the tube plates in a locomotive boiler into six equal com- 
artments by means of vertical partitions. It was found that the 
vaporation per square foot in the first compartment was equal to 
a evaporation per square foot of the fire-box. In the second 
: mpartment the evaporation was one-third of that in the first 
ern artment, and the evaporation in the remaining compartments 
was practically nothing. ti) : : . 
Graham in 1860 divided a cylindrical boiler set in brickwork 
to four compartments by vertical transverse plates, each com- 
rtment being open to the atmosphere, and found that 67.6 per 
cent, of the total water was evaporated in the first division, 18.2 
cent. in the second division, 8.1 per cent. in the third division, 
r cent. in the fourth division, 
e Williams in 1862 arranged six separate evaporating com- 
ts round a common flue tube, the first compartinent being 
quite separated from the remaining five and its heating surface 
being exposed to the flame. More water was ovaporated from the 
first com —— which was only lin. long, than from the last 2ft. 
tube. 
oSpncbe in 1876 divided a locomotive boiler into five compartments 
by means of tube plates. Experiments were made with all the 
tubes open, and also when half of them were closed. Five distinct 
draughts were used, ranging from fin. to 3gin. vacuum in the 
emoke-box. ‘The results show that the evaporation per square foot 
of surface was from two to three times greater from the fire-box 
section than from the first tube section. As much as 50 1b. ot 
water per square foot of surface was evaporated from the fire-box 
of the boiler. The effect of closing up half the tubes caused 
an increase in the heat transmitted per square foot exp: sed. 
Further information on experiments of this kind may be found 
in the papers of Sir J. Durston, Strahl, S'r E. Reed ; see also THE 
ENGINEER, 1901 (Vol. xci. p. 479). 
TRANSMISSION OF HEAT BY CONDUCTION AND CONVECTION. 
(ieneral considerations —Transmission by conduction and convec- 
tion is generally held to be conditioned by the fact that at the 
boundary of the hot gases in the fire-box and flues there is 
clinging to the platesa thin film of gas, in which convection 
currents do not apparently take place and which offers a high 
resistance to the passage of the heat other than radiant heat, since 
the heat can pass across the film by conduction only. There is a 
similar tlm of water on the water side of the plate, though the 
resistance to the passage of heat through it is considerably smaller. 
Starting from a point in the interior of the mass of gas in the 
fire-box, the path of the heat flow to a point in the interior of the 
mass of water may be considered as made up of the following 
:—(1) The gaseous part of the path from the starting-point 
to the gas film clinging to the plates. (2) The gas film itself. 
(3) The surface of contact between the plate and the gas. (4) The 
part of the path through the metallic plate. (5) The surface of 
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Fig. 2—Energy Represented by Heat Radiation. 
Curves reproduced from the paper by Professor Caller dar. 
The notations T!, &c., show the curves deduced from the formula found 
by each experimenter, ¢.g., Petavel found that the variation varied 
as the fifth power of the absolute temperature T. 


contact between the plate and the water. (6) The water film. 
(7) The water from the film to the point in the mass of water. 
If the plate be dirty, there must be added a layer of sooty deposit 
on the gas side and a layer of scale on the water side, on which 
there may bein some cases a deposit of oily matter. The method 
of transmission along this path differs in the different elements. 
Thus, starting from the assumed point in the mass of the hot gas, 
the heat is carried to the boundary by a movement of the hot 
particles of the gas, caused partly by convection currents aud 
partly by currents caused by the draught. Conduction plays a 
negligible part in transferring the heat along this element of the 
path. Transference across the bounding gas film, through the 
meta] of the heating surface and across the water film, takes place 
by conduction, after which the heat is carried to the interior of 
the water mass mainly by convection. 

So far as transmission is concerned, the part of the path which 
requires special consideration is the metallic plate with its film 
coatings. Transmission of heat along this path may be likened to 
a flow of electricity through a circuit made up of the elements of 
different resistances, The potential difference, which causes the 
current to flow along against the resistance of the elements of an 
electric circuit, may be compared to the differences of temperature 
along the elements of a heat circuit. Just as it requires a large 
potential difference to force a current of electricity through a small 
element of a circuit of high resistance, so it requires a large 
temperature difference to force heat to flow along a small element of 
the path offering a great resistance. Difference of temperature 
may be regarded also as a ‘‘ temperature head,” by analogy with 
the flow of water ; with known data the temperature head could be 
pine ina diagram. Such a diagram is sketched in Fig. 3, not 
however, from any data, but merely to show the main character- 
istics of the flow. 

Starting from a point a in the interior of the hot gas, Aa 
represents the temperature, and this is shown as gradually falling 
to the value Bd at the surface of the gas film. The resistance of 
the film is extremely great, consequently the temperature falls to 

¢ in passing through it, the transfer of heat having been effected 
by the temperature head Bl—Cc. There is probably a further 
drop of temperature head represented by cd which is required to 
force the flow across the surface where the gas film is in contact 
With the metal ; corresponding with the potential difference at a 
Joint in an electric circuit. The temperature head required to 


cause the flow through the metal itself is Cd—Ee with a further 
ef at the surface of contact between the metal and the 


fall of head 


is further considered below. 


is Ef-Gg, until finally the temperature has fallen to that of the 
water, and the heat transmission through the mass of the water is 
continued by movement of the water particles. 

To give some idea of the order of magnitude of these 
temperature differences, some figures fro-1 a paper by Mr. 
Hudson (THE ENGINEER, Vol. lxx., page 523, and Vol. lxxvi., page 107) 
may be cited. In this paper it is deduced from experimental 
evidence that 98 per cent, of the total available temperature head 
is required to force the heat from the gas into the plate, the 
remaining 2 per cent. being all that is required to transfer the 
heat from the plate to the water in the boiler. Or, referring to 
the diagram, the total available temperature head is Aa—U g. 
The above figures indicate that :— 

(Aa—Cd) = 0-98 (Aa—Gg) 
and that (Cd—Gyg) = 0-02 (Aa—Gyg) 

Mr. Hudson also arrives at the conclusion that the hot side of 
the plate of the heating surface is never more than 36 deg. hotter 
than the water side. The experiments of Sir John Durston (THE 
ENGINEER, March 31st, 1893) substantially coufirm these conclu- 
sions. They show that, when the temperature of the water was 
212 deg. and the plate clean, the temperature on the hot side of 
the plate was 68 deg. higher than that of the water. Although 
the actual figures, namely, 36 deg. and 68 deg., appear to be 
discrepant, yet, when the temperature difference is expressed as a 
percentage of the whole temperature head, there is sufficient 
agreement to show what a smal] temperature head is concerned in 
causing the flow of heat through the plate, compared with the 
tutal temperature head used in the transfer from the interior of 
the hot gas. 

Sir Jobn Durston in the paper quoted above gave experiments 
to show the effect of a coating of grease on the water side of the 
heating surface. Briefly, when 5 per cent. of the mineral oil was 
added to the water, the temperature difference increased from 
68 deg. to 98 deg.; with 24 per cent. of paraffin, the difference 
increased to 118 deg.; and with a greasy deposit ,j;in. thick, the 
temperature rose to 550 deg. above the temperature of the water. 

On the existence of a gas film coating the plate.—The idea of a film 
coating the plate is a useful mental conception, though actually it 
is probab'e that there is a thin layer of gas in contact with the 
plate which is nearly at the temperature of the plate forming the 
first of a succession of thin layers, gradually increasing in tem- 
perature to the temperature of the flame. The total thickness of 
temperature stratification is probably of the order j,in. Justifica- 
tion for this statement is f.und in an experiment of Mr. Fletcher. 
If a piece of paper be stuck to the bottom of a metal pot, water 
can be boiled in the pot by means of a strong gas flame under- 
neath without even charring the paper. This shows that the 
temperature of the paper cannot be anywhere near the temperature 
of the flame ; in fact, the paper must be immersed in a compara- 
tively cool film of gas at a temperature not much higher than the 
temperature of the boiling water. In this experiment, whatever 
the flame temperature may be, it is clear that a large proportion 
of the head corresponding to it is used up in forcing the heat 
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Fig. 3 —Diagram indicating Loss of Temperature Head due to 
films of Gas and Water offering Resistance to the Transmis- 
sion of Heat. 


across the thin film of cool gas in which the paper is immersed, 
and that the remaining head is used up in forcing the heat through 
= paper, the metallic bottom of the pot, and through the water 
film. 


If the eye is brought to the level of the paper, the existence of 
this film can be seen. Mr. Fletcher, who found it to be about 
zyin. thick, measured it by placing strips of copper on the paper 
next the gas flame. When the copper exceeded ,,in. thick the 
paper charred. 

Heumann in 1876 showed the existence of a film by heating a 
plate, when it was noticed that the flame did not touch the plate 
until the plate had attained a certain critical temperature, when 
the film disappeared and contact between the flame and the plate 
took place. Reference to, or experiments bearing upon, the 
existence of this gas film have been made by many writers—see 
Lord Kelvin, Halliday, Professor Lewes, Dr. Smoluchowski, Dr. 
Stoney, Harold Dixon. 

On the existence of a water silm coating the plate—There is con- 
siderable evidence to show that a water film clings to the plate on 
the water side separating the bulk of the water from the plate. 
This film is the cause of anomalous results in such a simple case as 
the measurement of the heat required to raise the temperature of 
water in an open vessel with a gas flame underneath. If in one 
case the water is maintained absolutely at rest, so that nothing is 
done to break up the film, then the heat transmitted to the water 
will be considerably less for a given temperature head than it 
would be if means were taken to break up the film. This is 
because heat must pass by conduction without convection currents, 
consequently it is the conductivity of water which is called into 
lay, and this is known to be exceedingly small. The water film 
In a boiler the question is much 
of the formation of steam bubbles. 
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CONDUCTIVITY OF THE ELEMENTS IN THE PATH OF FLOW. 


Experiments giving the conductivity of gases.—The transmission of 
heat from one point to another through a gas is, in general, as 
already stated, accomplished partly by radiation, partly by con- 
vection, and partly = conduction. Transmission by radiation 
and convection takes place so readily that it is difficult to devise 
experiments in which the heat transferred by conduction can be 
separated from that transmitted by the other methods. Most of 
the great physicists have devoted attention to this problem, and 
much work has been done, especially of a qualitative nature. 
Some references are given in the appendix to important papers on 
the subject. 

The most brilliant and original contribution to the subject was 
made by Clerk Maxwell, who predicted from the kinetic theory of 
gases that the conductivity K is proportional to the product of the 


passage of heat. 
serves to brush away the steam bubbles, but also lowers the 
percentage of bubbles present per volume of water passing the 
heating surface. 


follows that if 7 is the cofficient of viscosity, and xy the specific 
heat of a gas at constant volume - 
= Sie x geoneaee 2 |. oS. oe 6 “OD 

The value of this constant is stated by Meyer to fall between the 
values of 0.5 and 2.5. An account of the kinetic theory of gases 
and the application of the theory to various heat phenomena will 
be found in ‘‘The Kinetic Theory of Gases,” by 0. E Meyer, 
translated by KR. E. Baynes, and published by Longmans, 
Green and Co.. Clerk Maxwell’s papers on the subject will be 
found in the: Phil, Mag., 1866 and 1868, and in his collected 
‘Scientific Papers,” Vol. i., page 403, and Vol. ii., page 74. 

The coefficient of viscosity of a gas may be defined as follows :— 

If two planes ia a gas be at a distance d apart, and if one plane 
moves with a velocity v relative to and parallel to the other plane, 
it exerts a tangential force F on it given by 

v 
ida d 
where 7 is called the coefficient of viscosity of the gas. 
Maxwell has shown that the coefficient of viscosity is given by 
n=pLU x 0.31 
where p = the density, L the length of the ‘‘ mean free” path of 
the molecules, U the mean velocity of the molecules. 

The product Lp is constant for a given gas, and it has been 
experimentally proved that 7 is independent of the pressure 
through a wide range of pressure. The value of 7 depends on the 
temperature, and it varies yo remand as a power of the abso- 
Jute temperature, the value of the power being slightly different 
for different gases. The following table has been constructed from 
data given in the ‘‘ Physickalisch-Chemische Tabellen of Landolt- 
Bornstein,” ‘published by J. Springer, Berlin. It shows: In the 
first column, the values of the power x of the absolute temperature 
according to which 7 varies ; in the second column, the values of 
n» at 0 deg. Cent.; in the third column, the values y of the ratio 
of the specific heat at constant pressure to the specific heat at 
constant volume; in the fourth column, the values «x» of the 
specific heat at constant pressure ; the values in the fifth column 
of the specific heat at constant volume are deduced from the 
figures in Columns 3 and 4. The sixth column gives the value of 
the product 7 «x», and the seventh column the experimental values 
of K at 0 deg. Cent. Comparing Columns 6 and 7, it will be seen 
that the several products n xv require to be multiplied by a con- 
stant about equal to 2, in order that they may agree with the 
corres, onding experimental results. 











1 2 3 4 5 6 7 
Experimen- 
ve Bake ei * | es ee 
Air 0.76 | 17 x 10° | 1.41 0.24 0.1702 29 x 10° 55 x 10° 
CO, | 0.92 | 14 x 10° | 1.30 0.20 | 0.154 | 21 x 16% 31 x_10" 
Neo 0.74 | 16 x 10 * | 1.41 | 0.24 | 0.1702 | 27 x 10°* 52 x 10% 
Oz | 0.79 | 18 x 10° | 1.41 | 0.21 | 0.149 | 27 x 10° 56 x 10% 
CO ../ 0.74 | 16 x 10°* | 1.41 | 0.24 | 0.1702 | 27 x 10° 50 x 10° 
HL 0.63} 8 x 16-5 | 1.41 | 3.4 10 * 


2.41 (193 x 10 * 330 x 


In this table K is in C.G.S. units, that is, it means the number 
of calories flowing per second across 1 square centimetre when the 
temperature gradient falls at the rate of 1 deg. Cent. per centi- 
metre. 

The general expression (1) shows that the value of K is variable, 
since it varies jointly with 7 and kv, each of which is variable. 
From the above table it will be seen that » may be taken equal to 
# without serious error, so that 


na Tt 


The variation of the specific heat is much smaller, and for the 
permanent gases almost negligible, in comparison with the varia- 
tion of 7, at any rate at gli ordinary temperatures. As indicating 
the magnitude of the variation, the following data may be quoted 
from an Appendix, by Professor Callendar, to the British Associa- 
tion Report on Gaseous Explosions, presented at the Dublin 
meeting in 1908. 

«p for air between the limits of 0 deg. and 100 deg. Cent. is 


given by 
0.2431 (1 + 0.00005 ¢). 
For nitrogen between 840 deg. and 1340 deg. Cent., 
0.2350 (1 + 0.00008 2). 
A much larger variation is given for CO.. 
values determined by Swann, 
Kp at 0 deg. Cent. is 0.1973, and at 100 deg. Cant. it is 0.2213, 
an increase of 0-024 for a change of temperature of 100 deg. Cent. 
For practical purposes the value of K may be found approxi- 
mately by assuming that the specific heat at constant volume 
remains constant with the temperatu-e, and that the coefficient of 
viscosity varies as the ? power of the absolute temperature, and 
then using these assumptions with the experimental values given 
in the seventh column of the table. Thus, required the value of 
K for air at 500 deg. Cant. The absolute temperature of the air 
would be 500 + 273, so that 


3 

ad 
K = 55 x 10-6 (3) = 120 x 10-6 

273 
or more than twice the value at 0 deg. Cent. 
Experiments giving conductivity of water.—Recent experiments 
have been made by Professor Caattock and Mr. Milnes in 1899. 
Special arrangements were made to prevent heat being trans- 
mitted by convection. A thin film of water was heated from the 
top. The conductivity was found to be 0.001433 C.G.S. units at 
20 deg. Cent., corresponding to 0,001865 foot-pound-second units 
at 68 deg. Fah. This may be compared with previous results. 


Thus, quoting the 


- Temperature. 
K ~ Fah. 

Lundguist 0.00222 08 
Winkelmann 0.00200 57 
Weber 0.00161 4) 
Weber GT has. aa: cee as 
Lees eS: 

Lees 0.00:52 116 


Professor C. von Bach made an interesting study with a loco- 
mobile boiler. The temperature of the water in different layers 
was recorded during the period of heating up ; that is, when no 
definite circulation had commenced, and he found a difference of 


252 deg. Fah. between the bottom and the top layers of the 


water. 

When ebullition takes place in a boiler the presence of steam 
bubbles on the heating surface adds a new element to the problem 
of heat transmission, since they offer a large resistance to the 
Brillié suggested that rapid circulation not only 


Steam-extracting tubes also serve the double purpose of in- 


creasing the circulation and removing the steam bubbles from the 


heating surface as soon as they are formed. 
(To be continued). 








It is stated that out of 1412 kiloms. of electric tram- 





coefficient of viscosity and the specific heat at constant volume. 





Water film, 


The fall of temperature head through the water film 


This prediction has been amply verified by experiment. It 





remainder being in the hands of municipalities, 


ways in Russia, 1169 kiloms. belong to Belgian companies, the 
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LIQUID FUEL IN ITS ECONOMIC ASPECTS. 





THE introductory lecture to the courses on Fuel at the Sir 
John Cass Technical Institute was given by Mr. J. 8.58. 
Brame, Lecturer on Fuel, on Monday, October 11th, when 
the chair was taken by Sir Boverton Redwood, D.Sc., who, 
in introducing the lecturer, said that it would be superftuous 
to point out the responsibilities devolving upon all those who 
in various capacities were called upon to control the industrial 
use of fuel. Fortunately, there was now a general recognition 
of the fact that in the matter of fuel we had in the past 
been disgraceful spendthrifts, squandering our capital in such 
a manner that we had often obtained only a small proportion 
of the benefit which it is capable of giving. We were now 
becoming alive to the fact that our fuel capital, solid, liquid 
and gaseous, was within measurable distance of exhaustion, 
and that we must husband our resources if we were to avoid 
bankruptcy at an early date. The cheery optimist might tell 
us to rest secure in the conviction that some substitute for 
our present fuel would be discovered in time to avert disaster, 
but he did not think that any of those in the room would 
accept that advice, or consider that it absolved us from the 
duty of so using what remained of our fuel as to get the 
highest efficiency in the shape of work with a given con- 
sumption. 

Mr. Brame took as the title for his lecture ‘‘ Liquid Fuel 
and its Economic Aspects.’’ He said that the use of liquid 
fuel for power purposes had within recent years attracted 
much attention in this country. It was only within com- 
paratively recent times that great advances had been made 
in its utilisation in internal combustion engines, a use which 
had had far-reaching results. The petrol engine was, of 
course, a pure liquid-fuel motor, and the advances directly 
attributable to this one form of liquid fuel included the in- 
troduction of the motor car, the submarine for naval pur- 
poses, and, lastly, had led to the solving of those problems of 
flight which man had hoped to accomplish for many years. 

As a fuel for steam raising, oils of high calorific value, 
cheapness, and high flash point were demanded, whilst for 
internal combustion engines oils of high volatility were 
generally requisite, in order that they might readily form 
explosive mixtures with air in the cylinder. For the ex- 
ternal combustion of oil fuels some spraying or ‘‘ atomising ’’ 
device was now practically universally adopted, some systems 
depending on steam injection, others on air, and another 
type, which was rapidly finding extended use, especially for 
marine purposes, on the spraying action obtained through 
the oil being forced under pressure through small orifices in 
the burner. The provision of a suitable spraying burner was, 
however, a matter of no great difficulty. To obtain complete 
and smokeless combustion great attention had to be paid to 
the furnace arrangements, and early troubles largely arose 
from lack of proper attention to this point. Smokeless com- 
bustion could now be ensured. 

Briefly, the advantages of liquid fuel over coal might be 
summarised as superior evaporation to coal in the ratio of 
1.6 to 1; ease of handling; the facility it afforded for stowing 
on ships in situations where coal could not possibly be 
stored ; and that lessspace was required for it than for coal, one 
ton of oil requiring only some 38 cubic feet, whilst coal 
requires some 43 cubic feet per ton. There are also numerous 
other minor advantages. The many |advantages cf liquid 
fuel had created such enthusiasm in its favour that the 
important questions cf supply and prices had frequently been 
overlooked. The total oil supplies of the world, taking the 
figures for 1907, amounted to 34,569,500 tons, which in terms 
of coal, since the oil had such superior calorific value, would 
be equivalent to 51,854,250 tons of the latter fuel, or only 
one-fifth of the coal output of this country alone. Further, 
but a portion of the crude petroleum was suitable for fuel. 
Liquid fuel, therefore, could not compete with coal, and was 
not a fuel for general use, but for employment in special 
cases. For naval purposes most Powers were now following 
the lead given by Great Britain in its adoption. 

For use in internal combustion engines the lighter petrol- 
eum distillates were, continued the lecturer, almost univers- 
allyemployed. Our annual importation of petrol had now 
reached the total of some 33,500,000 gallons. By the 
introduction of the spray carburettor a heavier grade of 
petrol could now be utilised—a factor of considerable economic 
importance as regarded supplies. Further, since the calorific 
value of petrols of varying gravity was practically the same 
per unit weight—20,000 British thermal units—it followed 
that, as they were bought by volume, the heavier grades were 
the more economical. 

Paraffin-driven motors were valuable engines for many 
purposes, notably where a portable engine was required, or 
for boats where safety was a factor of great importance. 
Paraffin engines worked best at constant speeds, and were 
not suitable for cars. One important point with all engines 
using petroleum oils was that high compressions were out of 
the question, since at little over 4.5 atmospheres there was a 
risk of premature ignition, and hence the efficiencies 
obtained were low. 

As petrol substitutes the claims of benzine (or benzol) and 
alcohol must be considered. Benzine was produced in very 
large quantities from both gas and coke-oven tar, and its 
present price was low, about 64d. per gallon. The zalorific 
value per unit weight was 18,540 British thermal units, but 
per unit volume, owing to its higher gravity, it had a higher 
value than many petrols. In practice, benzol gave most 
excellent results without any special alteration of the 
carburetter designed for petrol, a 40 horse-power six- 
cylinder Napier car having covered 22.65 miles per gallon of 
benzol as against 18.14 miles on petrol. Slight trouble 
might be anticipated in very cold weather, but usually there 
was no difficulty in starting the engine if a little petrol were 
first got through the carburetter. 

Alcohol, the only fuel which we could actually manufac- 
ture from materials derived from other sources than coal, 
peat, or petroleum, was of special interest. The importance 
of alcohol and the great aid which its production on a large 
scale would give to agriculture, bad led to the possibilities of 
its use being carefully studied by Commissions in Germany, 
France, and America. For motor use it had many 
advantages over petrol or benzine ; it is far less inflammable, 
and if a fire did arise, it could more easily be extinguished. 
Moreover, its combustion left no evil-smelling products ; 
engines ran more quietly on alcohol, and it would stand 
higher compressions in the cylinder, thereby giving such 
greater efficiency that the effect of its low calorific value was 
almost counterbalanced. For equal weights the calorific 


units, a ratio of 1.8 to 1, but if considered by volume the 
ra io was reduced to 1.6 tol. Since the thermal efficiency of 
a cohol was greater than that of petrol in the ratio of 3 to 2, 
it was evid«nt that volume for volume the same power could 
be obtained from alcohol as from petrol. 

At present the cost of alcohol was, it was explained, pro- 
hibitive, and although in seasons when a heavy yield of raw 
material—chiefly potatoes—was obtained, the cost of produc- 
tion was comparatively low; yet with charges such as are 
necessarily imposed through Revenue supervision, quite 
independent of duty, it was unlikely that it could for many 
years reach the position of a commercial fuel. As pointed 
out by Professor Lewes, for use in submarines alcohol would 
be an ideal fluid on account of its great safety, and, in order 
to obtain all possible security for those engaged on this 
dangerous duty, expense was a matter of very minor im- 
portance. 








THE DONCASTER AERONAUTICAL MEETING. 





THE first meeting of aeronauts to be held in this country 
opened at Doncaster last Friday, October 15th. A course 
having a total length of 1 mile 34 furlongs had been laid out 
on the grounds of the racecourse close to the town. In shape 
the path of flight is a seven-sided irregular polygon, its 
corners being all obtuse, with one exception, where the 
aeronauts have to negotiate a turn of about 60 deg. 

When the meeting opened eleven aeronauts had intimated 
their intention of taking part in the various competitions. 
These were as follows:—Cody, on his own design of 
biplane ;.Roger Sommer, with a Farman biplane; Edward 
Mines, on a Mines biplane; Schreck, on a Wright biplane ; 
Saunier, on a Chauvicre monoplane; and Delagrange, 
Le Blon, Molon, Prevoteau, Windham, and Count der 
Burch, on Blériot monoplanes. The prizes included the 
Bradford Cup for the best flight over ten circuits of the 
course, the Doncaster Cup for the highest aggregate over all 
flights. the Leeds Cup for the best flight extending over forty- 
five minutes, and many others. 

On the opening day rain fell until late in the afternoon, so 
that‘all attempts at flight had to be abandoned. Captain 
Windham and Mr. Cody towards the close of the day brought 
out their machines, intending to make trial flights, but the 
former met with disaster almost immediately, a strong gust 
of wind catching his aeroplane and snapping its framework. 
Captain Windham himself fortunately escaped unhurt. Mr. 
Cody’s engine worked badly, and he was unable to rise from 
the ground. 

During the following day the weather conditions had im- 
proved somewhat, although there was still a high wind, which 
prevented anything but trial flights being carried out in the 
earlier part of the day. Mr. Cody was again unfortunate, 
and in attempting to avoid one of the posts marking the 
course he became upset in a sand bunker, badly damaging his 
machine and sustaining some slight personalinjury. Towards 
3 p.m., the wind having lessened, M. Delagrange started on 
his first attempt for the speed prize. Ata height of about 
50ft. he flew 5 miles 750 yards in 10min. 48.2sec. M. 
Sommer, competing for the same prize, then flew 2} miles at 
a rate of about 22 miles per hour. M. Delagrange next 
attempted a high flight, and reached an altitude which was 
estimated at 250ft. 

The Wright machine, of which M. Schreck was pilot, had 
been fitted with a wheeled starting chassis in place of the 
usual runners adopted on this design. This machine 
was tested during the day, but was found to be badly 
balanced and was withdrawn for repairs. A flight by 
M. Sommer next attracted attention, when he accom- 
plished 5 miles 750 yards in 12min. Other flights 
of the day were those of M. Le Blon, 2 miles 1140 yards in 
5 min. 14.4 sec., and M. Molon, 3 miles 50 yards in 
6 min. 9 sec. Asa result of the day’s work, M. Delagrange 
was awarded the silver cup and 1500f. for the Inauguration 
Prize, while M. Sommer received 500f. 

On Monday a strong breeze again prevented flying during 
the morning. M Delagrange and M. Sommer attempted to 
do so, but the difficulties due to a wind of 20 miles per hour 
proved too great. 

In the afternoon the conditions were more suitable, and 
M. Sommer started the serious flying of the day, performing 
four circuits at a low altitude. He next entered for the ten 
circuits for the Bradford Cup, but, rain beginning to fall, he 
and M, Delagrange, who had also entered, were compelled to 
descend after completing five laps. Captain Windham was 
again unfortunate. While bringing his machine from its 
shed he collided with a motor car and damaged the frame- 
work in much the same manner as on the first day. A good 
flight by M. Le Blon then took place. Ata height varying 
from 30ft. to 80ft. he circled the course ten times in 
20min. 20.5sec. and continued for 4? circuits before 
descending, thereby winning the Bradford Cup and £40. 
M. Le Blon’s time and distance were officially given as 
22 miles 295 yards in 30min. After dark M. Sommer flew 
eleven rounds, or 164 miles in 28 min. 14.6 sec., his time for 
the ten rounds being 25 min. 30.4sec. During the day a 
new entry was received, Captain Lovelace appearing with his 
Blériot monoplane. 

The earlier part of Tuesday was again devoid of results, 
and throughout the entire day the high wind seriously inter- 
fered with the aeronauts’ work. Mr. Cody, having repaired 
his machine, made several attempts at flight, but owing to 
defects in his engine these were all confined to short 
distances. The contest for the Leeds Cup next engaged 
interest, when MM. Le Blon and Sommer started simul- 
taneously on their flights for this prize. The high wind 
prevented either from remaining in the air for the required 
time, M. Sommer flying 74 miles in 11min. 22sec., and 
M. Le Blon 14? miles in 20 min. 37sec. M. Sommer later 
made a second attempt for the Leeds Cup, and in spite of 
rain falling at the time, succeeded in flying over the course 
four times. The Leeds Cup contest had therefore to be con- 
tinued on the following day. For the Doncaster Cup M. 
Sommer at this time led the competition with 74 miles to 
his credit, while M. Le Blon was second with 40 miles. 

During the whole of Wednesday the force of the wind 
entirely prevented any attempts being made to go on with the 
various competitions. From the hour of opening till dark- 
ness set in no competitor succeeded in flying a complete 
round of the course. After dusk M. Sommer, who has done 
most of his previous successful flying by moonlight succeeded 
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in getting off and remained in-the air for 9min, 45sec., in 








which time he traversed 5 miles 1495 yards. 
exception no flights took place on this day which 
way worthy of record. 
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THE IRON, COAL, AND GENERAL TRADE 
OF BIRMINGHAM, WOLVERHAMPTON, Ayp 
OTHER DISTRICTS, 


(From our own Correspondent. 


After the Quarterly Meeting. 

MANUFACTURED iron prices since the quarterly meeting 
have undergone very little change. Common bars are £5 17s, 6q. 
to £6, unmarked merchant bars £6 2s. 6d. to £6 53. now, marked 
bars £8, second grade marked bars £7, and Earl Dudley's bar irog 
£8 12s. 6d. for his Lordship’s L.W.R 0. brand. Hoopsare £6 15s, 
and gas tube strip iron £6 5s. to £6 7s. 6d., less 24 per cent. now, 
It is, however, very difficult to ascertain what is the actual selling 
price at which gas tube strip orders are going through, since, owi 
to continued fear of Belgian competition, it is pretty wel! under. 
stood on the market thet makers are allowed by the Association to 
undersell the standard when necessary to prevent orders going on 
to the Continent. 


Galvanised Iron Going Strong. 

Black sheets for galvanisers and for merchant purposes 
are, strange to say, still making very poor ong They do not 
rise above £7 2s. 6d., or £7 5s. for doubles, and £7 lbs, to 
£7 17s. 6d. for trebles—a level at which they have stood now for 
a very long time. The finished product, ‘.¢., galvanised sheets 
themselves, however, are improving in value, and makers will not 
now accept anything less than £11 to £11 5s. per ton. Some firms, 
indeed, demand £11 10s, Some amount of underselling by mer. 
chants is still complained of, but it is believed that there will be 
an end to this when they have unloaded their excess stocks which 
they purchased when prices fell to £10 10s. and £10 15s. in open 
market. Galvanisers owns very well occupied on shipping orders, 
and the outgoings for last month to all parts made a remarkably 
good showing. The total shipments were about 41,000 tons, or 
10,500 tons larger than a year ago. It is exceedingly gratifying, 
too, as evidencing a very healthy demand, that the aggregate 
exports of galvanised corrugated material for the nine completed 
months of this year are 64,000 tons in excess of those of a year ago, 


Tinned Sheet Iron. 

The Staffordshire Tinned Sheet Makers’ Association have 
held their usual quarterly conference under the chairmanship of 
Mr. S. L. Dore. The following prices have been officially re- 
affirmed :—Best charcoal tinned sheets, 30s. per cwt.; best cokes 
(singles), 28s. per cwt.; and Staffordshire tin-plates, 22s. to 28s, 
per box. It was reported that trade in the last-named material 
was ‘‘quite brisk.” 


Pig Iron Steady. 

Pig iron still rules steady, whether Midland or Stafford- 
shire brands are spoken of, and prices are firm, though new busi- 
ness is slack. With coal and coke advancing, makers cannot, 
however, afford to court new contracts by offering concessions to 
consumers. Current values on the open market at Birmingham 
this week are as follows :—Forge pig iron: Staffordshire common, 
47s. to 483.; part-mine, 50s. 6d. to 51s. 6d.; best all-mine forge, 
85s.; foundry, 90s.; cold blast, 115s.; Northamptonshire, 4%s. to 
50s.; Derbyshire, 50s. to 51s.; North Staffordshire forge, 51s. 6d, 
to 52s, 6d.; best, 58s. to 59s. 


The Steel Trade. 

It is reported that the British Steel Joist Association are 
taking steps to strengthen their organisation, and, if possible, pre- 
vent underselling by merchants, which has of late been a good deal 
complained of in some quarters. It is explained that merchants, 
by holding their orders, have been able to buy on such good terms 
as toenable them to undersell makers in respect of small and 
medium sized orders. The raw steel market is somewhat quiet 
just now. It is reported that Belgian billets have been sold deli- 
vered in the district over the first quarter of 1910 at from £1 10s. 
to £4 123. 6d. per ton, against £4 15s., the present British price 
delivered Midlands. Rolled steel is quoted this week—locai and 
district manufacture—at :—Angles, £5 17s. 6d. to £6; girder 
plates, £6 to £6 2s. 6d.; boiler plates, £7 53.; joists, £5 15s. to £6; 
mild bars, £6 7s. 6d. to £6 17s, 6d. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 


An Uneventful Meeting. 

THERE was a fair attendance on the Iron Exchange on 
Tuesday. It was very difficult, however, to gauge the situation. 
The Birmingham meeting had left a confident tone, but opinions 
here were varied. Generally speaking, prices had a downward 
tendency, and this was to some extent confirmed ‘by the offerings 
of merchants. On the other hand, makers’ prices rewained 
generally unchanged, and approximate to the lower prices of last 
week. There was a tendency to recovery in hematite, and also 
in Middlesbrough brands, Forge iron was a shade lower as com- 
pared with last week. 


Finished Iron and Steel. 

There is absolutely no new feature to report. Foreign 
billets are scarce, and merchants are seeking eagerly for parcels to 
cover contracts already made. Prices of foreign are nearer to 
English billets than has been the case for a long time past. 


Copper, Lead, Tin. 
Manufactured was very dull, and prices tend downwards. 
There was, however, no quotable change to report, Lead: Sheets 
firm. ‘Tin: English ingots a shade lower. 


Quotations. 

Lincolnshire, No. 8 foundry, 56s.; Staffordshire, 54s.; 
Derbyshire, 55s.; Middlesbrough, open brands, 60s. 6d. Scotch: 
Gartsherrie, 62s, 6d.; Glengarnock, 62s ; Eglinton, 60s. 64., 
delivered Manchester. West Coast hematite, 63s,; East Coast 
ditto, 60s., both f.0.t. Delivered Heysham : Gartsherrie, 60s. 6d.; 
Glengarnock, 60s.; Eglinton, 58s. 6d. Delivered Preston : Gart- 
sherrie, 61s, 6d.; Glengarnock. 61s.; Eglinton, 59s. 6d. Finished 
iron: Bars, £6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8, 
Steel: Bars, £6 2s. 6d. to £6 5s.; Lancashire: hoops, £7 °%.; 
Staffordshire ditto, £6 17s, 6d. to £7; sheets, £7 17s. 6d. to 
£8; boiler plates, £7 5s. to £7 7s. 6d.; plates for tank, girder, 
and bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s. 6d. 
to £4 15s,; foreign ditto; £4 10s. to £4 15s.; cold-drawn steel, 
£9 10s. to £9 15s. Copper: Sheets, £71 ;. tough ingot, £62 ; best 
selected, £62 per ton. Copper tubes, 84d.; brass tubes, 6{d.; 
condenser, 74d.; rolled brass, 6jd.; brass wire, 64d.; brass turning 
rods, 64d.; yellow metal, 6d. per lb, Sheet lead, £17 per ton. 
English tin ingots, £136 per ton, 


The Lancashire Coal Trade. : 
The dullness already noticed in this trade is becoming 
more pronounced. The attendance on the Coal Exchange on 
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Tnesday was meagre in the extreme, Indeed, it has not been 
gmaller for a long time past. Trade was extremely dull in 
domestic fuel, as also slack and steam coal generally. There was 
a shade more being done in the shipping department, but beyond 
this the market was featureless, (Quotations are as follows :— Best 
Lancashire for domestic purposes, 143, 2d. to 15s, 8d.; seconds, 
12s, 2d. to 138, 2d.; common, 103. to 11s. 2d.; best burgy, 10s. 6d.; 
round furnace coal, 11s. 6d.; best slack, 93. 6d.; medium, 9s. ; 
common, 78. 6d., at the oz Coal for bunkering purposes, 
gereened, lls, to lls, 6d.; unscreened, 10s. 6d., delivered 
Manchester Ship Canal. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 

After a brief depression in the hematite iron trade last 
week, there have since been signs of impro t in the d d, 
and more business has been done at somewhat higher prices. 
Makers are quoting 62s. net f.o.b. for mixed Bessemer numbers 
nominal. It was reported last week that they were in one or two 
instances disposed to sell at 60s. 6d., but business in warrant iron 
has been done at this figure, and sellers are now asking 62s. net 
cash, There is a better feeling all round, as it is considered 
probable that the giving out of large orders by the Admiralty in 
the course of a few weeks will mean a big demand for hematite 
iron. There is also the prospect that a fuller business will arise 
from other sources, including continental. Makers remain well 
sold forward in the majority of cases, and none of the iron now 
being produced is going into stock. Warrant stocks total at the 
low figure of 15,851 tons. A good trade is being done in special 
hematite iron, and some large sales are reported of ferro-manga- 
nese and spiegeleisen. Sales of scrap iron are well maintained. 
Iron ore is quiet at 12s., 14s. .6d., and 18s, for ordinary, medium, 
and best descriptions net at mines, Some large cargoes of foreign 
ores have lately been imported. 





Steel. 

There are better prospects in the steel trade. Makers 
are still able to keep their rail mills in regular employ, and the 
demand for rails is such as justifies the hope that they will con- 
tinue todoso, Merchant steel is in moderate demand, but the 
mills nave worked better of late. There is no change in the ship- 
building material market, but makers are expecting fuller 
inquiries. Ship plates are at £6 per ton. 


Shipbuilding and Engineering. 

The work of tendering for important orders in the 
market for warships, merchant ships, and marine engineering was 
never busier than at present, and the belief is entertained that 
these will lead to brisk trade in the early future. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 12,820 tons—iron 2925 tons, and steel 9895 
tons—against 13,009 tons for the corresponding period of last year, 
a decrease of 189 tons. For the year to date the shipments aggre- 
gate 490,853 tons, against 390,762 tons for the corresponding 
period of last year, an increase of 100,091 tons. Coal and coke 
steady. Blast furnace coke is now at 22s. 6d, per ton, delivered at 
West Coast furnaces, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Steam Coal Easier. 

THE drawing to a close of the Baltic shipping season is 
placing more steam coal at the disposal of coalowners for 
industrial purposes, At present there does not appear to be a 
great surplus in the market, and prices have not receded more 
than 6d. per ton from what was asked for when the shipping 
season was active. The rates now ruling are at 8s, 6d. to 9s. 
per ton. We do not hear of contracts being fixed as yet for 
next year, coalowners, no doubt, expecting that values will 
advance later on, the indications pointing that way. The weight 
exported from Hull for the week ending 12th October amounted 
to 77,900 tons, which compares with 64,773 tons for the 
corresponding period of last year. Hamburg, with 9244 tons, 
heads the list, Pernau is second with 6827 tons, and Cronstadt 
third with 4007 tons, 


House Coal Rather Firmer. 

The tendency in domestic fuel is distinctly upward. 
Unfortunately for the coalowners the fluctuations in the weather 
do not warrant a unanimous official advance, but orders for supplies 
wanted for forward delivery are not taken at less than ls. advance 
on current quotations. The principal business continues to be 
done in the higher grades, Rates ruling for present delivery are 
from 11s. 6d. to 13s. per ton for best Barnsley, secondary qualities 
from 10s, to 11s. per ton. 


Small Coal and Coke—A Steady Trade, 


Small coal moves freely, and former rates are firmly main- 
tained. Best slacks make from 4s. 6d. to 5s. 6d. per ton, the out- 
put being readily absorbed by market requirements. There is not 
so much being done in the lower grades of slacks. The firmness 
noted last week in coke is fully maintained, and 13s. a ton is 
talked of for best washed for forward contracts. Current business 
is being done at 123, 6d. per ton for best washed, and 11s, to 
lls, 6d. per ton for unwashed. 


The Iron Market. 

Conditions are still unsatisfactory. Business is much 
restricted, as consumption is not equal to supply, and hence the 
slackness in taking deliveries.', Buyers are not eager to accept 
deliveries through want of specitications. Official quotations 
remain unchanged :—Hematites, West Coast, 68s. to 70s. per ton; 
East Coast, 65s. to 67s. per ton, both net, delivered in Sheffield 
and Rotherham. Lincolnshire, No. 3 foundry, 523. 6d. per ton; 
No, 4 foundry, 51s. 6d. per ton; No. 4 forge, 51s. 6d. per ton ; 
No. 5 forge, mottled and white, 5ls. 6d. per ton ; basic, 52s, 6d. 
per ton, all net, delivered in Sheffield and Rotherham. In Lin- 
colnshire irons makers are disposed to urge acceptance of deliveries 
more freely, with the result that more iron is going out than was 
the case a week or two ago, but there is, as stated, a lack of 
specifications to use it up as rapidly as could be wished. Several 
of the buyers are open to purchase for next year, and makers are 
willing: to sell only at a premium of 1s, 6d. to 2s. per ton on current 
quotations for the first six months of 1910. Derbyshire No. 3 
foundry remains at 523 per ton, and No. 4 forge at 50s. 6d. per 
ton, both net, delivered in Sheffield and Rotherham, From 
Derby and district the heavy branches of the iron trade are 
reported to be without material change, although, it is added, the 
new specifications coming to hand point to a more vigorous busi- 
ness, At the bridge and girder works operations are not fully 
going. Several of the Derbyshire iron makers are not pushing 
business, having little to offer, though being well sold forward. 


Bars, Hoops, and Sheets. 

No signs of early activity are as yet perceptible in these 
departments, and quotations remain as formerly given, bars 
making £6 10s. per ton, hoops £7 10s. per ton, and sheets £8 10s. 
bo The rolling mills, forges and: tilts are- by no means fully 

ccupied, 3 





Military, Railway, and Marine Material. 


Reports have appeared that the four contingent Dread- 
noughts were likely to be placed at some early date. It will be 
remembered that the first period given for these battleships 
wes about April next. In the natural order of things we are 
getting nearer to that date, and the work already in hand is fast 
approaching completion. The various firms interested in ship- 
building, armour, and armament, will be pleased to have the 
orders to follow immediately on the present work now rapidly 
being finished. So far, however, as local firms are affected, there 
is no sign of the work being placed in the immediate future. 
More inquiries are reported for railway material, as well as for engi- 
neering requirements ; new orders for railway material, however, 
do not appear to be so much for fresh work as for replacement 
of existing stock, but they are larger in extent than has been 
experienced for some time past. Orders for marine work still 
continue scanty. The inquiries received some time ago do not 
appear to have shown any great result, and the cessation of sum- 
mer shipping has its effect, throwing more vessels idle. 


Steel. 

Steel for tools, and of high qualities, is still in fair 
demand, partly on export account to America and the Colonies. 
The United States demand for high-speed and the higher grades 
of carbon crucible steel, referred to last week, is fully maintained. 
The home trade in several quarters shows signs of increased 
animation, though there remains abundant room for further im- 
provement generally. 


The Lighter Trades. 


Although there is some change for the better in 
lighter steel and steel products with several distant markets, the 
general condition of the lighter industries leaves much to be 
desired. The file trade is in a very languid condition, while the 
edge and joinery tool industries, through several causes, including 
the stagnation in house building in the larger centres of popula- 
tions, are much depressed. The demand for hand tools has been 
greatly diminished through the larger use of machine joinery, a 
department in which there has of late been marked development. 
We do not hear of improvement in the cutlery trades generally, 
though the Colonial demand has been better recently. The silver 
and electro-plate firms in several instances are fairly well off for 
work, electro-platers having of late been somewhat busier, on 
Colonial and home account, than was the case earlier in the year. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Ir cannot be reported that a large amount of business has 
been done this week in Cleveland pig iron ; on the contrary, there 
is a decided lull, but that is not weakening prices, for it is recog- 
nised that the conditions and prospects of trade have not altered 
for the worst in the slightest degree, and the reasons for believing 
that the depression is passing away, and for expecting a strong 
revival of trade over next year, if not before the close of 1909, are 
as manifest as ever. Itis the usual experience in every upward 
movement to have at intervals lulls in buying. Reports of some 
improvement in business come from almost all the leading markets, 
and the change for the better appears, not in the iron and steel 
industry alone, but in other important trades. The official figures 
issued by the Board of Trade indicate that in most principal 
countries this year’s business shows an improvement on that of last 
year. At home the statistics show that there is less unemployment. 
In this district works generally are more fully occupied than 
they have been for almost two years, prices are in all cases 
tending upwards, shipmentsincrease, and there is more disposition 
shown among speculators to operate in warrants, notwithstanding 
that the further advance in the Bank rate has made it more 
expensive to do so where monetary accommodation has to be 
arranged. But undoubtedly confidence is increasing, especially 
in view of the fact that the revival is making its appearance in 
the finished branches of the iron and steel trades, it being inferred 
from that that the improvement is mainly genuine, and not the 
outcome of mere speculation, though there is a good deal of that 
so far as Cleveland warrants are concerned ; on azcount of this 
latter fact, the prices of Cleveland pig iron, it is argued, are higher 
than they would have been if the upward movement had been 
influenced by actual consumptive demand alone. Altogether, the 
prospects must be accounted favourable, so much so that pro- 
ducers are not in any hurry to commit themselves to contracts for 
delivery much into next year, whereas consumers, on the contrary, 
are rather anxious to buy forward, as they will probably have to 
pay considerably more than present ratesif they wait. A good 
deal of No. 3 could be sold for delivery over the first quarter of 
1910, if makers would accept anything like the figures they are 
asking for prompt delivery, but naturally they are not prepared 
to do that in the face of arising market. No. 3 Cleveland pig iron 
for early f.o.b. delivery has generally been sold this week at 52s. 
per ton, No. 1 at 54s. 3d., No. 4 foundry at 50s. 6d., and No. 4 
forge at 50s., with 6d. to 9d. more for delivery over the next 
three months, 


Local Trade with America. 

Inquiries keep coming from the United States for Cleve- 
land pig iron, but this week they do not seem to have been 
followed by actual orders. sellers asking more than consumers over 
there are prepared to give, as they can get American iron on better 
terms. People have apparently made up their minds that Ameri- 
can consumers will have to come to Cleveland for large supplies of 
pig iron, and that probably before the end of the current year, so 
that they may not be short in the winter season. Unusual atten- 
tion is therefore directed to the reports from the States, and the 
tone of these is strongly reflected on our own market. Though 
the American output of pig iron is on a larger scale 
than was ever before known, some of the founders in the 
Eastern States are reported to have. difficulty in securing all 
the iron they need, and thus traders here have subtantial 
grounds for expecting large shipments from this district to the 
States. The first: cargo of Cleveland pig iron sold to the 
United States since the current revival set in was despatched 
towards the close of last week, the steamer Glenesk taking 
4600 tons of G.W.L. iron from the wharf of the makers—Messrs. 
Wilsons, Pease and Co., Tees Ironworks, Middlesbrough, for con- 
veyance to Boston. This week the steamer Kylakin is loading for 
America 5000 tons of G.W.L. and Ormesby pig iron from the 
works of Messrs. Wilsons, Pease and Co and Messrs, Cochrane and 
Co. The steamer Gresham has been chartered to carry a mixed 
cargo from the Tees to Philadelphia, including 1000 tons of 
Cleveland pig iron, a quantity of spiegel, and 2500 tons of steel 
crop ends. The rate of freight for the pig iron is 5s, 9d. per ton, 
and for the crop ends 6s, 9d. per ton, It is calculated that 15,000 
tons of steel scrap have been sold to the States by firms in this 
district, and a further large trade in this is looked for. Palmer’s 
Shipbuilding and Iron Company has shipped 3000 tons of 
hematite pig iron from Jarrow in the steamer Dundonian for 
Halifax, N.S., and has to send another 3000 tons to the same 
destination. 


Hematite Pig Iron. 

Consumers of East Coast hematite pig iron are not buying 
much at present, but.that does not weaken the prices, as the pro- 
ducers are well-supplied with.orders, and have excellent prospects, 
so that there is no hurry about selling forward. Deliveries are 
heavy, and-stocks are-not increasing. Makers are.quoting 60s. per 





ton for mixed numbers prompt delivery ; but there are still a few 
second hands who will accept 59s. 6d. per ton for small lots to be 
supplied within the next three weeks. Not many are disposed to 
quote for 1910 delivery, as they cannot get quotations for mate- 
rials, particularly ore, and thus cannot judge what the cost of 
production may be. For the first quarter of next year at least 
62s. 6d. per ton would have to be paid. Rubio ore for early deli- 
very is at 17s. per ton c.i.f. Middlesbrough, but merchants are not 
prepared to quote for next year, as the Spaniards will not fix their 
prices for 1910. The price of coke is increasing, and some sellers 
are asking for next balf-year considerably more than the present 
prompt price, which is 17s, to 17s, 3d. per ton delivered at the 
furnaces at Middlesbrough. 


Pig Iron Shipments. 

The exports of pig iron from the Cleveland district are 
excellent this month, and that is one of the best features of the 
trade. Not in any month this year have the shipments been so 
good,.and, moreover, they exceed those of the corresponding 
period of last year. They show a heavy increase to oversea desti- 
nations ; in fact, these are 50 per cent. better than those of last 
month, and 30 per cent. more than in October last year. The 
total exports this month to 20th were 77,278 tons, as compared 
with 58,047 tons last month; 64,971 tons in October last year, 
and 104,409 tons in October, 1907, all to 20th. 


Pig Iron Stocks. 

Cleveland pig iron is going less rapidly into Connal’s 
public store than in the early part of the month, and if ship- 
ments continue brisk it may become necessary to draw upon 
the store. On Wednesday the quantity of Cleveland pig iron 
held was 332,870 tons, an increase of 18,895 tons this month. 
The stock consisted of 307,704 tons of No. 3, 22,256 tons of 
No. 4 foundry ; and 2910 tons of iron undeliverable as standard, 


Manufactured Iron and Steel. 

The demand generally is showing improvement, and 
works are for the most part running more regularly than for the 
last two years. But no changes in prices can be reported. Steel 
and iron ship plates are at £6, steel ship angles at £5 7s. 6d., 
iron ship angles at £7, packing iron and steel at £5 5s., steel 
bars at £6, iron bars at £7, steel hoops at £6 5s., steel strip 
at £6 2s. 6d., steel sheets (singles) at £7 10s., and steel joists 
at £5 15s., all less 24 per cent. f.0.t. Galvanised and corrugated 
sheets are in particularly good request, and there are large ship- 
ments of these and structional steel to India, South America, and 
Japan. The prices are lower than when the combination broke 
up three months ago, but are higher than the figures to which 
they then fell, £10 15s. to £11 5s., less 4 per cent. f.0.b., being 
now quoted for 24 gauge in bundles. Heavy steel rails are in 
quiet request at £5 5s. net f.o.b. 


Shipbuilding. 

The improvement in shipbuilding is maintained, and 
builders are able to realise somewhat better prices. The Tyne 
Iron Shipbuilding Company has received orders from Whitby 
owners for three steamers—two of 6200 tons each, dead weight, for 
the International Steamship Company, and the third, which will 
be of similar dimensions, for the Rowland and Marwood Shipping 
Company. The Sunderland Shipbuilding Company has con- 
tracted to build a cargo steamer of 2000 tons dead weight for 
Norwegian owners, and two steamers of 10,000 tons each, also for 
Norwegian owners, are expected to be built on the Tyne ; indeed, 
negotiations are now in progress. A sister vessel to the Tortona, 
just completed by Messrs. Swan, Hunter, and Wigham-Richard- 
son, at Wallsend, for the Cairn line, Newcastle, is likely to be 
built at the same yard. The vessels are for the Italian-Canada 
emigrant trade. The number of vessels laid upin the Tyne is now 
49 against 50 last week, and will not increase if the improving 
tendency of freights is maintained, but if the closing of the Baltic 
leads to reductions in freight in other directions we must look for 
an increase, especially with the higher insurance rates that are 
now in force, e 


Coal and Coke. 

The steam coal market is very quiet as far as buying for 
early delivery is concerned, but there is more inquiry for supplies 
for 1910 delivery, and higher prices are quoted than are accepted 
for prompt. Thus 10s. 9d. f.o.b. is paid for best qualities, but 
business has been done at as high a figure as 12s. 9d. for delivery 
over next year, and 6s. for smalls. Some of the steam coal pits 
are irregularly employed this month, and there are considerable 
lots offered by second hands. Gas coals are in fair request at 
10s. 9d. for best, and 10s. for seconds. Italian consumers have 
lately bought a good deal of Durham gas coals. Coking coals are 
in brisker request both for home consumption and export, and the 
prices for prompt delivery are firm at 9s. 6d. to 10s. Furnace coke 
is being sold at from 17s, to 17s. 3d. delivered at Middlesbrough 
works, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business with Canada and the United States. 


THE recent upward movement in the prices of iron was 
admittedly due in a large degree to reports of considerable quan- 
tities of iron being required for shipment to America and Canada, 
and something like evidence is now forthcoming to show that 
American influences have largely affected our market in the last 
few months, It would appear from reports now current on Change 
that about the time when the prices of pig iron began to rise, 
American speculators, or perhaps home operators, through Ameri- 
can sources, became possessed of some 15,000 to 20,000 tons of 
warrants at near bottom prices. From this time reports of exten- 
sive American requirements were industriously circulated, and the 
prices accordingly mounted up, until the time came when it was 
considered judicious for those who purchased at bottom prices to 
unload, which it is now understood they have done and netted 
handsome profits. That prices of warrants did not recede further 
under the operation is attributed partly to the increasing interest 
the public has been taking in iron speculation, and also to the fact 
that there has really to some extent been a genuine improvement 
in demand, the results of which are beginning to appear in sbip- 
ments to the States and Canada, and in a general improvement in 
the foreign demand. Hitherto ten cargoes of Cleveland iron—one 
of them whole raw iron, and the other partly raw and manufac- 
tured — have been dispatched. Another steamer has been 
chartered to take a cargo of pig iron from the English North-East 
Coast to Halifax, the freight being 6s. 6d. per ton, and it is stated 
that farther business of this nature is probable. These and other 
similar transactions are apparently exercising a steadying effect 
on the market. 


The Glasgow Iron Market. 

There has been less life in pig iron warrants since - last 
report, some meetings of the ‘‘Iron Ring” being almost without 
recorded business. Cleveland warrants have sold from 5ls. 8d. to 
51s. 104d. cash, 51s. 84d. to 52s, 24d. one month, and 523, 6d. to 
52s, 9d. three months. Business has also been done in the same 
class of iron at 523. for delivery in fourteen days, and 52s. 24d. 
twenty-nine days. 


Scotch Makers’ Iron. 
The business in Scotch pig ‘iron is again more active, 
there being fair inquiries for abroad, and a_good business with 
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English consumers. The output has been temporarily reduced by 
the extinction of four furnaces at Dalmellington Ironworks for 
repairs. There are now 78 furnaces ia blast in Scotland, compared 
with 82 last week and 76 at this time last year, and of the total 35 
are making ordinary, 38 hematite, and 5 basic iron. Monkland 
pig iron is quoted f.a.s. at Glasgow, No. 1, 58s. 6d.; No. 3, 

6d.; Carnbroe, No. 1, 6ls.; No. 3, 58s.; Clyde, No. 1, 63s.; 
No. 3, 58s.; Gartsherrie and Calder, Nos. 1, 63s. 6d.; Nos. 3, 
58s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 
65s. 6d.; No. 8, 60s.; Coltness, No. 1, 90s.; No. 3, 593. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 58s. 6d.; No. 3, 
56s. 6d.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 59s. 6d.; 
Dalmellington, at Ayr, No. 1, 62s.; No. 3, 57s. ; Shotts, at Glasgow 
or Leith, No. 1, 63s.; No. 8, 58s.; Carron, at Grangemouth, No. 1, 
65s. 6d.; No. 3, 59s. 6d. per ton. 


Hematite Ore and Pig Iron. 

The report that several hundred thousand tons of Spanish 
ore has been contracted for over next year to be delivered at 
United States ports has tended still further to strengthen the ore 
market, and the values of ore for delivery over 1910 are quoted 
several shillings per ton higher, while current freights are better 
than for a considerable time. A dozen steamers reached the Clyde 
with hematite ore in the past six days, Merchants have been 
quoting Scotch hematite pigs 63s. 6d. per ton for delivery at the 
West of Scotland steel works, and they have, no doubt, contracts 
arranged a considerable time ago which enable them to sell at this 
figure ; but makers are reported to be asking 1s. 6d. more money. 
Cumberland hematite has been done in our market this week at 
61s. 6d. for delivery in fourteen days, and 61s. 444. one month. 


Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 7195 tons, compared with 4728 in the corre- 
sponding week of last year. The United States took 1456 tons, 
Canada 725, South America 150, Holland 560, Australia 160, 
Italy 200, Belgium 110, India 75, Germany 70, China and Japan 
165, other countries 270, the coastwise shipments being 3252 tons, 
against 1936 in the corresponding week. The arrivals at Grange- 
mouth of pig iron from C'eveland and district have been 12,522 
tons, being 2485 tons more than in the corresponding week of last 
year. 


Finished Iron and Steel. 

There are fair inquiries for steel goods, and especially 
from Canada, with which an increasing business is being done. 
Considerable purchases of stee] manufactures are reported to have 
been made within the last few days for prompt despatch, so as to 
reach Canada before the close of the navigation. Home orders for 
steel are as scarce as ever, specifications for shipbuilding material 
being very difficult to obtain in anything like sufficient quantity to 
keep machinery constantly running. As inquiries are numerous 
for structural material of various descriptions for abroad, there 
seems a prospect of better employment ere long; indeed, at 
present there is a large business being done in the lighter descrip- 
tions of sheet bars, slabs, and joists. Sheets, black and gal- 
vanised, are in demand for Canada, India, China, and Japan, and 
there has recently been a considerable rise in the prices, single 
sheets now being quoted £7 to £7 2s. 6d. and doubles £7 17s. 6d. 
per ton, less the usual 5 per cent. discount. There is no improve- 
ment in the malleable iron department, and the works have a great 
deal of idle time. 


The Coal Trade. 

Business is quiet in the coal trade as a whole, for while 
good qualities of ell coal are in better demand, other sorts are 
meeting with a slow inquiry. Shipments coastwise are rather 
heavier in the last few days, but the export trade is dull, notwith- 
standing that the end of the season is approaching in Baltic and 
not a few other continental ports. There is practically no change 
this week in coal prices. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal Trade. 

THE severe weather had much to do in rendering trade 
peculiarly and injariously affected. It was known that a fair 
demand existed for best coal, and that bookings had been effected, 
but, as a member on Cardiff Change stated, at times it was impos- 
sible for vessels to come in, and all along the south coast it was 
imperative to weather in the roadsteads to escape destruction. No 
one recollects so long a continuance of tempestuous weather. 
Hopes are expressed that, when once milder weather begins, a 
good reaction will set in, especially as the production of coal since 
the Eight Hours Act has been materially affected. It is creditable 
to the ports that, in despite of all difficulties, Newport last week 
shipped close upon 60,000 tons, Swansea 78,000, and Port Talbot 
showed a fair increase. Cardiff cleared only eight vessels, with a 
tonnage of about 25,000 tons, one day this week. 


Present State of the Coal Trade. 

Business slow, both for prompt and forward delivery. On 
’Change no improvement was reported, and is not likely to occur 
until delayed tonnage comesin. One hopeful feature of the situa- 
tion is that forward business is firm. Coalowners evidently regard 
the condition as temporary, and hold to their quotations. There 
was some little concession to be had, but not of note. It was 
reported that sales had been effected for less than 17s. best steam. 
This occasioned no surprise, and one or two isolated cases failed to 
weaken sellers’ resolution to wait until the storms abate, when some 
of the old authorities anticipate a brisk demand. Latest prices for 
large steam steady at 17s.; second class not so firm. Monmouth- 
shire unsteady. Lower figuresaccepted forsmall, principally to clear. 
Latest : — Best large steam, 17s. to 17s. 6d.; best seconds, 16s, 3d. 
to 16s. 6d.; seconds, 15s. 9d. to 16s. 3d.; ordinaries, 15s. to 
15s. 6d.; best drys, 16s. 3d. to 16s. 9d.; ordinary drys, 14s. to 
14s, 3d.; best washed nuts, 14s. to 15s.; seconds, 13s. to 13s. 6d.; 
best washed peas, 12s, 6d. to 13s.; seconds, 11s, to 12s.; very best 
smalls, 8s, 6d. to 9s.; best ordinaries, 6s. 6d. to 7s. 3d.; inferior 
sorts, 5s. 9d. to 6s. 3d.; very best Monmouthshire black vein, 
15s, 3d. to 15s. 6d.; ordinary Western Valleys, 14s. 3d. to 14s. 6d.; 
best Eastern Valleys, 13s. to 13s. 6d.; seconds, 12s. 6d. to 13s. 
Bituminous coal : Very best households, 17s. to 18s. ; best ordinaries, 
15s. to 16s.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; brush, 13s. 6d. 
to 13s. 9d.; smalls, 10s. to 10s. 6d.; No. 2 Rhondda, 12s. 3d. to 
12s, 6d.; through, 9s, 6d. to 10s, 3d.; smalls, 7s. 3d. to 7s. 6d. 
Patent fuel, 15s. to 16s. Pitwood, 18s, 3d. to 18%. 9d. Coke: 
Special foundry, 24s, 6d. to 28s,; foundry, 19s. to 22s.; furnace, 
17s, 3d. to 18s, 


Newport, Mon. x 

Latest :—Prompt tonnage scarce. No immediate im- 
provement likely. Easy for prompt, but forward business held 
firmly for large and small. Certain improvement expected after 
the abatement of storms. Best Newport black vein, 15s. to 15s. 3d.; 
Western Valleys, 14s. to 14s, 3d.; Eastern Valleys, 12s. 9d. to 
13s. 3d.; other sorts, 12s. 3d. to 12s, 6d.; best smalls, 6s. 9d. 
to 7s. 3d.; seconds, 6s. 3d. to 6s, 6d.; inferiors, 5s. 9d. to 6s. 3d. 
Bituminous coal: Best house, 15s. to 15s. 6d.; seconds, 14s. to 
l4s. 6d. Patent fuel, 15s. to 15s, 6d. Coke: Foundry, 18s. 6d. 
to 19s.; furnace, 17s. to 17s. 6d. Pitwood, 18s, 3d. to 18s. 6d. 


Swansea Coal. : 
Very little alteration from last week. Tonnage supplies 
below the mark. More free coal for delivery, Swansea large sell- 





ing at slight reduction. Latest:—Best malting, 24s. to 25s. net ; 
second malting, 21s, 6d. to 22s. 6d. net; big vein, 18s. to 20s., 
less 25; machine-made cobbles, 23s. 6d. to 24s, 6d. net; red 
vein, 12s. 6d. to 13s. 6d.; Paris nuts, 27s, to 28s, net; French 
nuts, 27s. to 28s, net; German nuts, 27s, to 28s. net; beans, 
17s. 6d. to 18s. net; machine-made large peas, lls. to 12s. 6d. 
net ; fine peas, 10s. 6d, to 11s. net ; rabbly culm, 5s. 3d. to 5s, 6d., 
less 24; duff, 2s. 6d. to 3s. net. Other coals: Bast large steam, 
17s. to 18s., less 24; seconds, 143. 6d. to 15s., less 24; bunkers, 
9s. 6d. to 103. 6d., less 25; small, 7s. 6d, to 9s. 6d., less 25. 
Bituminous coal: No. 3 Rhondda, large, 18s. to 183. 6d., less 25 ; 
through, 14s. 9d. to 15s. 6d., less 24; small, 103. 6d. to 11s, less 
2}. Patent fuel, 13s. 6d. to 14s., less 24. Rubbly culm improving. 


Iron and Steel. 

Some dumping continues at the Welsh ports, principally 
Newport. At the beginning of the week 1712 tons steel came 
from Bruges. Pig iron came in strongly; Swansea imported 
2000 tons; 970 tons came from Grimsby, 650 tons came from 
Middlesbrough, and several large cargoes of iron ore, principally 
from Bilbao, Ebbw Vale received 7000 tons. Guest, Keen and 
Co., one cargo from Bilbao, and one from Horullo. Latest prices 
at Swansea :—Pig iron: Hematite, mixed numbers, 61s, 3d. cash 
and month; Middlesbrough, 51s. 11d. cash, 52s. 38d. month ; 
Scotch. 57s. 104d. cash and month; Welsh hematite, 67s. to 68s. 
d.d.; East Coast hematite, 65s. to 67s. c.i.f.; Siemens steel bars, 
£4 15s. to £4 17s. 6d. per ton; Bessemer, £4 15s. per ton. Other 
quotations: Copper, £57 183. 9d. cash, and £58 183. 9d. three 
months. Lead: English, £13 16s. 3d.; Spanish, £13 6s. 3d.; 
spelter, £23 5s.; silver, 234d. per oz. 


Tin-plate. 

There has been no abatement in the prosperous condition 
of the tin-plate trade. Last week high figures were reached in 
connection with the Swansea trade. The receipts from the works, 
indicating an active industry, totalled 103,020 boxes, while the 
shipment reached 112,664 boxes, leaving stocks at 120,155 boxes. 
Not only is present trade encouraging, but prospective trade 
continues in a very satisfactory state. The sheet and tin-plate 
mills in operation last month were 453, or nine mills more than in 
the previous month, and seven more than in the corresponding 
month of last year; but it must be noted that the produce per 
mill is much greater than formerly; 20,000 boxes tin formed 
the imports on the 16th to New York from Cardiff. Latest quota- 
tions, Swansea :—Block tin, £138 17s. 6d. cash and £140 7s. 6d. 
three months. Ordinary tin-plate official quotations: -1.C. x 14 x 
112 sheets, 12s. 44d. to 12s. 6d.: Bessemer and Siemens ternes, 22s 
C.A. roofing sheets, £8 10s. to£8 15s per ton ; big sheets for galvanis- 
ing, £8 10s.; finished black plate, £9 10s. to £9 15s.; galvanised 
sheets 24 g., £11 to £11 5s. per ton. Latest tin-plate market very 
firm, with particularly good inquiry for next year. Mannesmann 
in full work, and all foundries and engineering shops busy. 


The Afternoon Shift Problem for Colliers. 

A special meeting of the Nhondda colliers was held at 
Porth on Monday, when there was a fall gathering of Lodges. The 
crucial question about the afternoon shift was carefully debated. 
As Mr. Watts Morgan explained, the simple issue was whether the 
colliers should confine the filling of coal to the night shift, or 
allow the workmen liberty at the various collieries to make any 
arrangement they liked. The decision of the meeting, by a large 
majority, was that no permission be given to colliers working on 
double shifts, in headings, to work on the afternoon shift instead 
of the night shift. 


Earth Slip at Swansea Dock. 

On Tuesday there was a further slip at the King’s Dock, 
Swansea. It appeared that while some trucks were on a part of 
the inner face of the sea embankment the earth gave way, carry- 
ing nine trucks with it. It is now stated that the slip was purely 
local, and did not affect the stability of the wall. The opening is 
to be in November. 


The Floods in South Wales. 

The avoidance of anything like serious disaster through 
the great floods which have occurred in South Wales is marked 
testimony to the ability shown in the engineering construction of 
the various reservoirs, &c., connected with the chief towns. That 
of the Beacon Reservoir, for the supply of Cardiff, demanded an 
exceptionally substantial bulwark for the mass of water stores 
open to the storms which dash against it from the Beacons ; but it 
has stood well, and No. 3 Reservoir, which will be in the bed of 
Cwm Taff, a valley like an enlarged ravine, promises to yield a 
similar measure of security. The Aberdare Valley has been a 
great sufferer from the flonds, and large tracts flooded, much 
harvesting spoiled, bridges and roads destroyed, will entail a 
grave expenditure on the counties of Brecon and Glamorgan. 


Great Dock and River Enterprise at Newport. 
Preliminary steps are being taken to carry out an im- 
portant river scheme in connection with the docks at Newport. 


Llanelly. 

The consent of the Board of Trade has been obtained to 
the harbour scheme. A portion of the proposed scheme will cost 
£3250. One of the features is the construction of a spur retain- 
ing wall, but the consent of the ratepayers is to be obtained for 
the expenditure. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 13th. 


THE next Jarge steel rail order will come from the New York 
Central Railroad, and the stated requirements are 250,000 tons. 
The 200,000-ton order recently placed by the Pennsylvania Com- 
pany will be divided between the Pennsylvania, Bethlehem, Lacka- 
wanna, Cambria, and the Carnegie Steel Companies, the allotment to 
the latter being 80,000 tons. The Illinois Steel Company and the 
Gary plant have now orders exceeding 500,000 tons, the last order 
being for 70,000 tons placed by a western company. Other 
systems are expected to place their orders soon. The unex- 
pectedly heavy demand for coke has enabled the coke makers to 
advance the price of furnace coke to 2.90 dols. per ton. A general 
advance is imminent even from this extreme figure. Large coke 
consumers are anxious to cover their estimated requirements for 
the first half of this year. Steel bars bave also moved up and the 
advancing tendency in both iron and steel is general. The inde- 
pendent structural steel makers have advanced to 1.60. A scarcity 
of basic and Bessemer pig has suddenly developed owing to some 
heavy orders that have just been precipitated upon the market. 
The requirements of agricultural implement manufacturers are 
increasing because of the opening up of new areas for wheat and 
corn culture. Orders for structural steel for September amounted 
to 85,000 tons. The tin-plate mills are now making a record out- 
put. The sheet mills are gathering in business for delivery 
during the first quarter of next year. The pay rolls of the 
Carnegie Steel Company now reach 300,000 dols. every two weeks, 
The news from the Delaware shipyards is that they will be in the 
market before the end of the week for large orders for shipbuild- 
ing material. There are many reasons for saying that the volume 
of steel orders for the rest of the year will exceed the orders of 
any like period for over two years. 

Some of the large electrical equipment companies are back in 
the market once more for various grades of pig iron to cover large 
orders for supplies which have been recently secured. The 
smaller industries are coming into the market in an encouraging 





ss 
way for tools, equipment, and shop machinery, which in the ager 
gate will constitute quite an important factor. A by no ae, 
insignificant demand for equipment is coming from the builders ” 
automobiles, The exports of copper for the past week ware 7195 
tons. Imports 1660 tons. Domestic movement in copper is light « 
most consumers are pretty well supplied for the present. ‘any 
interesting developments are occurring in the copper-producin 
fields, particularly in Mexico, where large supplies of copper Pr 
in sight and await the rather expensive development which the 
engineers have pointed out. The latest copper developments in 
Alaska are also full of encouragement, but in that locality the 
question of railroad development is involved. Arrangements haye 
been made for the prosecution of building next spring which wil] 
make transportation of mineral products cheap and efficient 
to shipping points on the coast. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


Tue Daimler Company announces that it has had to take larger 
premises for its hire department at 78, Marylebone-lane, W.¢ 
‘Telephone numbers: 10,223 and 10,224 Central. : 

Mr, Jamgs F. GILt has opened an office at Scottish Provident 
Buildings, 25, Castle-street, Liverpool, as a consulting mechanical 
engineer, specialising in power installations and transmissions, and 
also in general economy tests, 

IN a few days’ time J. H. and W. Bell, Limited, bridge cop. 
tractors, Liverpool, will send out the remainder of men and plant 
to Patagonia for the purpose of carrying out a contract for the 
erection of a three-span steel bridge over the river Gallegos and 
about two miles of roadmaking. 








ConTRACTS.—The Westinghouse Company is lighting the aviation 
grounds at Blackpool with thirty-six of its ‘‘ Arcturus” flame are 
lamps. These have outdoor choking coils for running the lamps 
four in series on a 200-volt 83-period circuit. 

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS.—The 
annual meeting of the American Society of Mechanical Engineers 
will be held in the Engineering Societies’ Building, New York 
December 7th to 10th, 1909. Papers are to be presented on 
electric driving, discussing the economic as well as the technical 
phases of the subject; upon apparatus for the measurement of flow 
of air, steam, and water; tests of lubricating oils, steam-turbine 
nozzles, and steam turbines; governing rolling-mill engines; the 
use of moist fuels; boiler joints; pump valves and a new type of 
pile driver, and other engineering subjects. In conjunction with 
the Hudson-Fulton celebration, which was held in New York the 
latter part of September, an exhibit was prepared in the rooms of 
the American Society of Mechanical Engineers, in which were 
shown models of the Clermont, by Fulton; the Phcenix, built by 
John Stevens; one of John Fitch's early boats ; and by contrast a 
model of the Deutschland, of the Hamburg-American Line. 
Original drawings by Fulton were also exhibited with an oil 
portrait of Fulton, painted by himself, and various other objects; 
interesting models relating to the development of matine engineer 
ing ; and the work of leading marine engineers, including interest- 
ing models showing the inventions of John Ericsson, 


INSTITUTE OF ELECTRICAL ENGINEERS: GLASGOW STUDENTS’ 
SecTion.—At the opening meeting of the session of this body held in 
the Technical College, George-street, Glasgow, on 15th inst., Mr. 
H,. A. Mavor, the new chairman, delivered an opening address 
dealing with the electric propulsion of ships by means of a com- 
bination of steam turbines, electric generators, and motors, and 
screw propellers, The speaker contended that, as the advantages 
of this system of propulsion were not apparent from general 
principles, marine engineers were very sceptical regarding it. He 
pointed out that a constant speed of ship did not involve a con- 
stant power, as the power for any fixed speed altered with load, 
tide, wind, &c., so tbat an efficient change gear would result in 
great economy. With direct steam drives sub-division of the 
plant was impossible, whereas electric driving effectively lent 
itself to this. The method favoured by Mr. Mavor consisted of 
high-pressure and low-pressure turbines driving generators having 
different frequencies, these generators being connected to a motor 
having a different stator winding for each generator, and each 
winding having a different number of poles. Thus a series of 
propeller speeds could be obtained with constant speed of the tar- 
bines. la this arrangement there would be no resistances or other 
wasteful devices used for obtaining speed variation, and the 
switchgear would be very simple, as no synchronising apparatus 
would be required. Mr. Mavor also explained a method of pro- 
portioning the number of poles on the different windings, so as 
to prevent an electromotive force being induced between the 
windings. 

YORKSHIRE ENGINEMEN’S AssoctaTION.—The Yorkshire County 
Enginemen‘s and Motormen’s Protection Association came into 
existence in August, 1859. On Saturday, at Barnsley, the mem- 
bers celebrated the jubilee, and subsequently attended a meeting 
at which Mr. T. W. Casey, the general president, occupied the 
chair. Mr. J. Green, in an interesting review of the history of 
the organisation, stated that the Society was formed at Stairfoot, 
and that of the original members only one, Mr. Francis Handley, 
was now alive, he having a continuous record, extending over forty- 
nine years and six months. There were were to-day 920 memberson 
the books. Mr. Green pointed out asa most gratifying feature of 
the Society’s existence, that they had never had to appeal for 
support to any of their kindred associations, but had often 
rendered support to others. The President said the fundamental 
principles that underlay the work of their Society were peace 
and harmony and happy relations between employers and 
employed. That was the fundamental principle of their 
union, and should be of all unions. Mr. Thomas Watson, 
geveral secretary of the La hire Engi ’s Association, stated 
that at collieries only one accident occurred to about every three 
million windings. That was a credit to the men who had charge 
of the winding engines, who every day of their lives had in their 
direct charge the lives of more men than were in the British Army, 
who were lowered into the bowels of the earth with the precision 
of the best piece of mechanism that was ever constructed. ‘That 
this was done was not wholly due to the makers of the engines, 
although they had it on record from the Royal Commissioners 
Report on Mines that the winding engine of to-day was not as 
difficult to look after as it use a He said that was not 
correct What the winding engineman had to deal with to-day, 
compared with what he had to deal with forty years ago, demanded 
a finer judgment, for they often lowered at one winding almost as 
many men as used to be employed in a single pit forty years ago, 
and to tell a man in charge of the machinery that winding was not 
as difficult as it used to be, was trifling with his intelligence. He 
urged the desirability of federation amongst the enginemen of all 
counties, making the condition that if there was a possibility of 
one section having provision made for them through the House of 
Commons, that other sections should not stand in the way because 
they were not included. With regard to the eight hours pro- 
posal, Mr. Watson said that 50 per cent. of the Lancashire 
owners were individually in favour of granting enginemen an 
eight hours’ day, but, spoken to collectively, they said the sub- 
ject was not worth discussion. Mr. Watson further urged that 
there should be a uniform code throughout the kingdom of signals 
for raising and lowering men. The Royal Commission was agreed 
upon this point, and he was sorry they were not so agreed on the 
subject of an eight hours day. 
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TES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


NO 


Rieinland-Westphalia. 

More firmness has been shown in the iron and steel 
trade, and demand is improving generally, although, of course, 
some departments are still very scantily supplied with fresh work. 
In the Siegerland, for instance, pig iron remains without anima- 
tion, but increasing firmness could be noticed here also, Forward 
orders fetch better prices. Hoops have twice been raised M. 2 50 

t., owing to strong demand. Several mills are reported to be 
argely sold forward. Further improvement can be stated to have 
taken place in the plate trade, and a more enterprising spirit is 
enerally prevailing. Several orders for this year and for delivery 
. 1910 have been booked lately, prices varying between M. 120 to 
M. 122.50 p.t., according to quantity and time of delivery. The 


question of forming a Union of Steel Mills has again been 
ventilated. 


The Silesian Iron Market. 
The amount of work secured during the week was rather 
extensive, and more life is shown generally. Bars, both at works 
and in Breslau stores, have heen advanced M.5 p.t. on the 11th 


inst. 


Steel Convention. 

Deliveries of the Steel Convention in September of this 
year were 438,904 t., as against 419,016 t. in August, and against 
404,608 t. in September, 1908. This shows an increase of 19,888 t. 
as against August of present year, and a rise of 34,296 t. against 
September, 1908. Of the deliveries in September of this year 
}36,487 t. were semi-finished steel, as against 127,648 t. in Septem- 
ber, 1908 ; railway material : 165.225 t., against 170,702 t. in Septem- 
ber last year; sectional iron: 137,192 t., as compared with 106,258 t. 
in September, 1908. 


List Rates. 

The following are the present quotations per ton free 
at works: Raw spathose ore, M. 10.90; roasted ditto, M. 15.50; 
Nassau red iron ore, M. 11.50 p.t. net at mines ; spiegeleisen, 10 
to 12 per cent. grade, M. 60 to M. 63 ; white forge pig, M. 55 ; iron 
for steelmaking, M. 56 to M. 58; German Bessemer, M. 58 to 
M. 60; basic, free place of consumption, M. 48 to M. 50; Luxem- 
burg forge pig, M. 44 to M. 46; Luxemburg foundry pig No. 3, 
M. 47 to M. 49; German foundry pig No. 1, M. 56toM 58; 
No. 3, M. 55 to M. 57 ; German hematite, M. 57 to M. 59; common 
bars in basic, M. 98 to M. 104; iron bars, M. 122.50 to M. 125; 
boops, M. 122.50 to M. 125; steel plates, M. 106 to M. 112; boiler 
lates, M. 116 to M. 122; sheets, M. 12u to M. 125; wire rods, 
M. 127.50. 


Coal in Germany. 

Silesian coalowners are doing a fairly good trade both in 
engine and house coal, and exports to Austria-Hungary have 
increased. In Rheinland-Westphalia only a moderate trade is 
reported, no improvement having been felt yet. On the contrary, 
deliveries in September show a further falling off, those in the 
coal shipping ports in the Ruhr district being estimated at 
150,000 t. to 200,000 t. lower than in August. October will 
probably show an improvement, at least for coke, the reduced 
rates causing consumers to buy more freely, In gas coal aslightly 
better trade was done, 


Austria-Hungary. 

The position of trade is rather unfavourable, as so very 
little fresh work is given out. A fairly steady demand is main- 
tained for manufactured iron. In pit coal, as well as in brown 
coal, moderate sales only are effected. Exports in Bohemian 
brown coal to Saxony have decreased in the third quarter, while 
deliveries in German coal to Saxony show an improvement. 


Upward Tendency in France. 


A very healthy tone characterises the French iron 
market, orders coming to hand regularly. There has been no 
marked change in quotations, The French Girder Convention, 
which, together with the Belgian and German Steel Convention, 
forms the International Girder Convention, has been prolonged, 
according to the Moniteur des Intéréts Matérie/s, for another two 
years. The Girder Syndicate has suspended the usual winter 
bounties, It speaks well for the condition of the wire trade that 
the Drawn Wire Convention has refused to grant concessions in 
price, contemplating, it is said, a rise in quotations in the 
immediate future. Horseshoe rates have been advanced If. p.t. 
The French coal trade is thoroughly firm, demand improving 
steadily. 


Belgian Iron Industry. 

The general aspect is more hopeful, and increasing anima- 
tion was reported from various departments, and this has enabled 
producers to realise better prices than could be obtained in Sep- 
tember. A regular business has been done on foreign account. 
In semi-finished steel and in bars consumption has increased upon 
the week and plates likewise are improving, both as regards 
prices and demand. There is no change whatever to report in the 
coal trade of Belgium ; list rates remain the same as before, while 
inquiry and demand are steady. 








LAUNCHES AND TRIAL TRIPS. 





BELLUCIA, steel screw steamer ; built by D. and W. Henderson 
and Co., Limited ; to the order of Bell Brothers and Co., Glasgow ; 
dimensions, 400ft. by 51ft. by 28ft.; to carry 7200 tons ; engines, 
triple-expansion, 25in., 4lin, 68in. by 48in. stroke ; constructed 
by the builders ; trial trip, October 16th. 


‘Tortona, steel screw steamer ; built by Swan, Hunter and 
Wigham Richardson, Limited ; to the order of the Cairn Line of 
Steamships, Limited ; dimensions, 464ft. by 54ft. 2}in. by 40ft.; 
to carry 8600 tons ; engines constructed by Palmer’s Shipbuilding 
and Iron Company, of Jarrow ; trial trip, October 18th, 


Bassam, steel screw steamer ; built by Irvine’s Shipbuilding and 
Dry Docks Company, Limited ; to the order of Elder, Dempster and 
Co., Liverpool ; dimensions, 355ft. by 46ft. by 25ft. 3in.; engines, 
triple-expansion, 25in., 40in., 67in. by 45in. stroke, pressure 
1801b.; constructed by Richardsons, Westgarth and Co., Limited ; 
launch, October 14th, 


_BREYNTON, steel screw steamer; built by Wm. Gray and Co., 
Limited ; to the order of Ralph E. Morel and Co., Cardiff ; dimen- 
sions, 376ft. 6in, by 50ft. Yin. by 28ft. 44in.; engines, triple- 
expansion, 26in,, 42in., 70in. by 45in. stroke, pressure 1801b.; 
constructed by the builders ; trial trip, October 9th. 


Date Moor, turret steamer; built by W. Doxford and Sons, 
Limited ; to the order of Walter Runciman and Co., of Newcastle; 
dimensions, 350ft. by 51ft. by 264ft.; to carry 7100 tons ; engines, 
triple-expansion, 26in., 42in., 6sin. by 45in. stroke ; constructed 
by the builders ; launch, September 30th. 


Rissy, steel screw steamer ; built by the Laxevaags Engineering 
and Shipbuilding Company ; to the cvher of Mr, Sigvart Kasmussen, 
of Haugesund ; dimensions, 239ft. 6in. by 35ft. by 16ft. 10in.; 
engines, size of cylinders, 16in., 25in., 43in, by 30in. stroke 
pressure 175 lb. ; constructed by the builders ; launch, October 5th. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Cones of Specifications may be obtained at the Patent-o, Sale Branch, 
25, South ypton-buildings, Tuanneredone, London, W.C., at 8d. each. 
The first date given is the date of —e the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification, 

Any person may on any of the grownds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM ENGINES. 


638. January 11th, 1909.—EmerGeNcy SaretTy DEVICE FOR 
STOPPING STEAM OR GAS ENGINES, TURBINES, AND THE LIKE, 
Robert George Holt, engineer, 131, Spring-lane, and James 
William Booth, Victoria-street, both of Radcliffe, Lan- 
casbire, 

. The instrument is used in circuit with a Leclanche battery, 

pushes being placed in close proximity to any hazardous positions 

(to be found in mills and manufactories) for use in emergency. 

When in operation, the solenoid D attracts core VU, the arm A 


strikes an extension E on the trigger T, and the lever L is released, } 
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the weight W, rod R, and the striking-piece X overbalance 
the levers B and L, then fall till the striking-piece X engages the 
slotted link L.6, which is moved when the weight W engages the 
ball end Y of the rod R. The link L6 moves a pin P2, which 
engages a depression D 1 on the end of lever L1; a weighted 
rod fixed to pin P 2 and hinged to spindle of valve at A 1 falls, and 
the valve passage is closed by the piston P 3, which is secured to 
the spindle S1. The steam or gas supply is now stopped, and the 
engine ceases to move. To re-set the motion, weight W is turned 
half a revolution, lifted up the rod R, engages a collar, lifts the 
said rod R with piece X till the collar is stopped by the casing, 
then twisted back, and the projection P placed on lever B,— 
Septembe 7 29th, 1909. 


STEAM GENERATORS. 


19,937. September 22nd, 1908.--IMPROVEMENTS IN SMOKE- 
CONSUMING APPLIANCES FOR STEAM BOILER AND OTHER 
FURNACES, Charles Edward Whitton, of 9, Bedford-row, 
London. 

With a view to splitting up the heated ‘air into numerous small 
jets and thereby ensuring its thorough mixture with the furnace 
gases, the conduit A which supplies the furnace with heated air is 
formed with one or more rows of cylindrical holes, Each of 
these holes is fitted with a tube or ferrule B which may be remov- 
able and which projects to a greater or less extent into the 
interior cf the conduit A and terminates in a bevelled end, the 
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latter facing in the direction to meet the air supply. As these 
tubes are situated each at a greater distance from the source of 
the air supply the obliquity of their cut faces increases, with the 
result that they project further and further into the air conduit ; 


each presenting a greater area for the interception of air. In | 


this manner the loss of pressure which occurs towards the more 
remote portion of the air conduit is compensated for and the 
volume of air discharged from the respective conduit outlets 
approximately equalised. The apices of the obliquely cut collect- 
ing tubes may be bent over to meet the air stream and to form a 
hooded orifice for its collection. There are seven other illustra- 
tions. —September 29th, 1909. 


21,275. October 8th, 1908.—IMPROVEMENTS IN OR CONNECTED 
WITH STEAM TRAPS, William Eagar Plummer, William Mars- 
don Kermode, and Charles St. Clair Pummer, all of Soho 
Works, Thornton-road, Bradford. 

The steam trap consists of an outer iron tube A provided at 
the trap inlet with an annular casting B, while inside the iron 
tube A and secured to this annular casting B is an inner tube C of 
brassso arranged that steam entering the trap enters the brass 
tube C without coming into contact with the iron tube A. The 
brass tube C is provided with series of collars D making a sliding 
fit with the interior of the iron tube A, which prevents steam from 





getting between the tubes C and A and slowing the action of the 
trap. At the other end of the brass tube C there is arranged a 
valve seating E also making a sliding fit with the iron tube A. 
An annular casting F shown in plan, and in sectional elevation 
—on the line X Y—is screwed on the other end of the iron tube 
A, which casting is provided with a bridge piece G carrying a conical 
valve H, the stem J of which has a thread to receive a nut K for 
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holding the valve in the bridge G against longitudinal movement 
without preventing it being free to rotate. The trap is adjusted 
to its working position by turning the steam on and allowing the 
brass tube C to expand to its fullest extent, when the annular 
casting F carrying the valve H is screwed up till the valve rests 
firmly against the valve seating E of the brass tube C, when in 
this position the casting F is locked by a lock-nut L on the iron 
tube A.— September 29th, 1909. 


5032. March 2nd, 1909.--IMPROVEMENTS IN RENEWABLE SEATS 
FOR STEAM VALVES AND THE LIKE, William Ernest Talbot, 
of 40, Eccleston-p!ace, Belgravia, London, S8.W. 

The object of this invention is to provide a simple fitting for new 
valves or for replacing seatings in old valve shells. e@ form 
shown comprises 9 nipple end A on which a thread K is cut— 
which is arranged to screw into the valve shell E—a screwed end 
B and a flange C, while D is a hole of varying or uniform diameter 
through the fitting. Asteam-tight joint may be made at F between 
the valve shell E and the flange C of the renewable seating. One 
end G, remote from the flange C, is faced or turned to form the 
actual seat of the valve H, and the reverse end R may be machined 











to form a fresh seat when the end G has been worn down too far 
to be re-turned. In the case of a valve shell fitted with a flange 
and bolt holés at J, the flange C of the renewable seating may have 
corresponding bolt holes so that the two flanges J and C are adapted 
to be bolted together, and the screw thread K may be dispensed 
with if desired. The thread on the end B forms a convenient 
coupling to the steam pipe without the aid of a separate nipple. 
The single-ended modification of the seating shown below the 
illustration just referred to consists of a cylinder or nipple having 
an internal thread M, an external thread K!, and a flange C!, and 
a hole of a uniform or varying diameter D1. The end G!, remote 
from the flange C!, is shown as adapted to form the seat for a 
‘¢ mushroom ” valve, and the thread M may be used as a coupling 
to the steam pipe. There is also another illustration.—September 
29th, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


27,185. December 15th, 1908.—IMPROVEMENTS IN OR CONNECTED 
WITH ScREW PrzssEs, Frank Sweeney, of Parkfield-road 
Works, Parkfield-road, Saltley, Birmingham. ; 

This invention has reference to the detachable arm, and its 
object is to provide an improved construction and arrangement 
whereby the arm may be attached or detached in a much simpler 
and quicker manner than hitherto. In the engravings A is the 
general frame of the press, at the upper part of which is formed 
the projecting lug B. At the base a somewhat similar lug or 
extension C is formed. D is the bolt which constitutes what is 
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generally termed the ‘‘ausziliary arm,” which is intended to 
support the strain equally each side the operating screw. The 
lower end of the bolt D is made with a T-shaped head, and 
corresponding therewith a T-shaped hole is cast in the base part 
of the press through which the head may be passed and then 
turned at right angles in an enlarged underneath space. 
Preferably means are provided in the form of a stop or stops to 
prevent further rotation, such, for instance, as the peg E on the 


_ 
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head taking into a corresponding hole in the base of the press. 
At the upper end of the press frame the extended lug B is 
provided with the open slot, into which the bolt D may be passed 
This end of the bolt is screw threaded, and accommodated with a 
screw nut H which is provided with a spanner-like handle K. 
Around this open slot hole a number of locking holes M are made, 
and in accordance therewith a spring lever or the like catch N is 
mounted upon or connected to the said nut which shall engage 
with such holes so as to prevent any possible unscrewing of the 
said nut.—September 29th, 1909. 


DYNAMOS AND MOTORS. 


28,190. December 24th, 1908.—IMPROVEMENTS IN ELECTRIC 
VoLTaGE REGULATORS, Allen Augustus Tirrill, of Schenectady, 
New York, U.S.A. : 

There are four illustrations with this specification, which are 
needed to make the invention clear. The diagram of connections 
shown, however, may enable the general principle of operation to 
be understood to some extent. First, the shunt circuits across the 
exciter field rheostats are opened by means of switches A, and these 
rheostats are adjusted toa point that will reduce the alternating 
current voltage considerably below normal. From this the 
alternating control magnet will be weakened and its core will 

fall and cause the contact B to close upon the upper contact C. 

The direct current magnet has been weakened simultaneously 

with the other, and the spring or springs D attached to its lever 

have pulled down the lever towards the lever of the alternating 
current magnet. The closure of these floating contacts closes the 
circuit of the winding sections E F of the relay, which oppose the 
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permanently connected winding sections G H, and this demag- 
netises the relay cores, allowing their armatures to be released 
and permitting their springs (not shown) to close the relay 
contacts. Then, by closing the switches in the exciter shunt 
circuits, and thereby effecting a short circuiting of the rheostats K, 
L, M the voltage of the exciters will immediately rise and cause a 
rise in the voltage of the generators. This will strengthen the 
control magnets, and when the voltage reaches the value for which 
they have been adjusted the main contacts B C will open, thus 
breaking the circuit of one set of the relay winding sections and 
permitting the permanently connected set to magnetise the cores 
and open the relay contacts. This throws the full resistance of 
the resistances K, L, M into the field circuits of the exciters, 
which tends to lower the voltage again. This cycle of 
operations is continued at a high rate of speed owing to the 
sensitiveness of the direct current control magnet ; and the result 
is to maintain a steady exciter voltage which will be increased or 
diminished according to the demands of the system.—September 
29th, 1909. 


SWITCH GEAR. 


5717. March 9th, 1909.—IMPROVEMENTS IN AND RELATING TO 
PROTECTIVE DEVICES FOR ALTERNATING-CURRENT SYSTEMS, 
the Allgemeine Hlektricitits-Gesellschaft, of Friedrich Karl-Ufer 
2-4, Berlin, Germany. 

According to this invention, an excess current time limit device 
is used for alternating-current systems, comprising a releasing 
magnet, having a primary winding carrying the working current 
and a secondary winding in inductive relation to the said primary 
winding, and short-circuited through a thermostatic device in such 
a manner that on the occurrence of excess current the short. 





circuit is broken, and the releasing magnet operates the cut-out, 
In the accompanying engraving A indicates the core of a magnet, 
having an armature B pivoted at C, and connected in any suitable 
way, as, for instance, by the rod or link D, with the tripping 
mechanism of the switch gear of the circuit to be protected. The 
armature is normally held in the position shown in the drawing by 
means of the spring E. Upon the limb F of this magnet two coils 
are wound, one of which—namely, coil G—is traversed by the high 
potential current, and forms the primary of a transformer. ‘The 
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secondary coil H is short-circuited through a fuse hot wire relay or 
other thermostatic device K. It will be understood that with 
this arrangement there is insufficient flux in the magnetic circuit 
under normal conditions to close the armature, but when the 
current increases in the secondary coil, owing toa rise of potential 
in the primary coil, the thermostatic device K operates to open the 
short-circuit, and thereby cause the armature to move and conse- 
quently trip the switch mechanism. It will be seen that the 
renewal of the fuse K or adjustment of the thermostatic device is 
rendered quite safe.— September 29/1, 1909. 


MISCELLANEOUS. 


20,701. October Ist, 1908.—APPARATUS FOR CONVEYING, SCREEN- 
ING, AND DELIVERING MATERIALS OF ALL KINDS, Andrew 
Robertson, of 208, Market-street, Aberdeen. 

The conveyor A carries at its end a hopper C and a screening 
device as at D, and may have attached to it flexible tubes or chutes 
E for delivering the material conveyed. The conveyor A and its 
supporting framework A!, both of which may be adjustable as to 
length, are pivotally secured in bracket arms B! atcached to the 
rear end of the vehicle B, and are raised and lowered as desired 
by means of a rope or chain F or the like passing around rollers 
or pulleys G, G! respectively on a stirrup H secured to the con- 
veyor frame A! and on an upright frame I secured to the vehicle, 
said chain F or the like passing, if desired, around a drum geared 
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to the main shaft of the motor or engine of the vehicle, which 
motor or engine is preferably situated at the rear of the vehicle. 
A supplemental conveyor A?, supported on wheels a? and pivoted 
on a shaft M supported by extensions /)! of the arms B! at the rear 
end of the vehicle, feeds the material to be conveyed, screened, 
or delivered to the main conveyor A!. Means are provided for 
driving the conveyor A, and the power required is preferably 
supplied from the motor or engine of the vehicle, as by means of 
a chain J or the like adapted to drive the shaft K on one of the 
drums L around which the conveyor A passes. The conveyor A°, 
which may be adjustable as to length and as to its position rela- 
tive to the conveyor A, is driven from the shaft K by means of a 
chain L! or the like, which operates the shaft M of one of the 
drums N around which the said conveyor A? passes.— September 
29th, 1909. 


23,334.—Novembder 2nd, 1908.—IMPROVEMENTS IN AND RELATING 
TO MEANS FoR LOCKING NUTS ON BOLTS AND THE LIKE, James 
Bowack, of 45a, Temple-road, Cricklewood, N.W., Middlesex. 
A represents the bolt and B the nut, C being a movable piece 
which is fitted within the nut, and which acts in conjunction with 
the set screw D. The movable piece C is situated at the lower 
end of a hole G, which is made longitudinally through the nut- 
that is to say, parallel to the axis of the bolt A. This hole is 


N° 23,334. 
D 





ta) at its upper part and receives the set screw D. With this 
eieution aot am be tightened on to a flange or the like H, 
and the set screw then screwed up so as to force the movable piece 
Con tothe surface of the flange H, thereby locking the nut in 
place. In some cases a spring may be substituted for the movable 
piece C. If found necessary, the set screw can be counter-sunk 
into the nut or any other suitable known means employed to pre- 
vent them turning or slacking.—September 29th 1909. 
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SELECTED AMERICAN PATENTS. 


(From the United States Patent-offive Official Gazette.) 


933,283. Hypraviic Ram, P. E, Alger, Portland, Oreg., assignoy 
to Columbia Engineering Wok , Portland, Oreg., a Corporation 

of Oregon. —Filed April 13th, 1907. 
This patent is for the general arrangement as shown, and the 





use of a coiled leaf spring to open the waste valve after the blow 
has been struck. There is only one claim. 


933,345. BaLaNctna DEVICE FOR CENTRIFUGAL AND SIMILAR 
Pumps, BLOWERS, AND THE LIKE, W. Scheurmaun, Newuy/-on- 
Trent, England, assignor to H. R. Worthington, « Corpora ion 
of New JSersey.— Filed October 15th, 1908, ‘ 

This patent is for the combination with a rotating shaft of a 
pressure disc or piston moving axially with the shaft, fixed abut- 


[933,345] 


ments on opposite sides of the disc forming fluid chambers on 
opposite sides of the disc reduced through a portion of their dia- 
meter to form pressure surfaces of different radii on opposite sides 
of the dise, and supply and discharge passages for circulating 
balancing fluid between said surfaces on opposite sides of the disc 
independently of each other. There are three claims. 


933,698. VALVE, G. LZ. Crook, Indianapolis, Ind., assignor to 
Atlas Engine Works, Trustee, Indianapolis, Ind., a Corporation 
of Indiana.—Filed September 24th, 1908. sek ; 

The patent is for an exhaust valve structure comprising a main 
hollow body having a non-corrodible valve stem guide counter- 
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bored at its lower end, a valve having a corrodible stem passing 
through the guide and its counterbore, and a sleeve of non- 
corrodible material secured to the stem adjacent the valve, and 
fitting the counterbore of the guide, There is only one claim. 








A consuLar report dealing with the trade of Brazil 
during the year 1908 states that the increase in value of imports 
of machinery is well marked. In 1903 £1,232,251 worth was 
imported, and in 1907 the value was £3,463, 678. United States 
machinery has always been popular in Brazil, and U nited States 
makers, broadly speaking, have about maintained their position, 
the heavy increase in 1906 and 1907 being due in a large measure 
to the electric light and power plants of Rio and Bahia, as well as 
to sundry smaller plants erected at various places in the interior. 
It is probable that a part of the increase is also due to imports of 
hoot and shoe machinery. The local boot and shoe trade has 
flourished greatly under the present tariff, and many firms have 
erected United States machines. Once more however, it 18 
evident that, setting aside the United States for the reasons just 
stated, the only country showing an increased ratio in this class is 
the German Empire. 
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and B. Let J be the length of the shaft AB, I its 7 u aS 
NOTES ON THE DESIGN OF SHAFTS, WITH | moment ot inertia of cross aeahen about a line perpen- centrifugal = = 0-714. 
SPECIAL REFERENCE TO HIGH-SPEED ELEC- | dicular to the plane of bending intersecting the neutral , 
TRIC GENERATORS. axis, and let E be Young’s Modulus. Then 4 = hl, 2 = 431, m = ma; gravitational “a = 0.409; 


sy H. H. JEFFCOTT. 
ja Pia 

So far we have been considering the shaft bent in a 
single loop. We may, however, consider it bent into 
two loops. In this case, if the speed is such that the 
distance between the bearings corresponds to equality of 
centrifugal and elastic forces, we have a permanent dis- 
placement. The shaft has now three nodes, one at each 
pearing and one at an intermediate point. 

This speed is the second whirling speed, and is higher 
than that for one loop between bearings. Similarly, 
there are higher whirling speeds, the number and posi- 
tions of which depend on the loading and constants for 

e shaft. 
loa formule will be given subsequently by which 
the whirling speeds may be determined for the most 
general case of a shaft on two bearings loaded in any 
manner, and in which the unbalanced magnetic load 
arising in dynamos is included. Further, the case in 
which the shaft is, in addition, subject to end thrust will 
be considered. 

6. Professor Dunkerley, in his paper on “ Experiments 
on Whirling Speeds of Variously Supported Shafts and 
Loads,” has proposed a method for approximately obtain- 
ing the first whirling speed in cases of complex loads. 
Recently Dr. Chree has gone through Dunkerley’s work, 
treating it from a mathematical standpoint, using the 
equations of energy. He has obtained approximate 
solutions of the equations, but has chiefly concerned him- 
self with the particular cases of loading previously ex- 
perimented on by Dunkerley, e.g., one or two pulleys on 
a massless or massive shaft variously supported. He 
has indicated, however, how the method may be applied 
to the determination of the first whirling speed in the 
most general case. Further, Dr. Chree has thrown much 
light on the physical aspect of the problem, and has very 
clearly pointed out the connection between the whirling 
speed and the period of lateral vibration. 

On the Continent, too, particular cases have been 
worked out by Professor Féppl; and Stodola, in his book 
“Die Dampfturbinen,” enumerates the solutions of 
various cases, such as a single load on a massless shaft, 
and a uniform unloaded massive shaft. The general 
case, however, does not appear to have been adequately 
treated. 

Various formule have been given for calculating the 
first whirling speed of a dynamo shaft. The one which 
appears to be most in use (Electrical World and 
Engineer, 1903) is whirling speed in revolutions per 


minute = 3800 A/ =. where 5 is the static deflection in 


centimetres produced at the centre of the shaft by the 
total load supposed concentrated there. Another way 
of using the formula is to take 5 as the maximum static 
deflection at any point due to the actual load. We will 
see that in quail beth rules give too low values of the 
speed, the amount by which they are too low depending 
on the loads and on their distribution. 

The method employed for obtaining the formulx given 
in the following pages consists in considering the shaft 
rotating and slightly deflected, and then equating the 
centrifugal and magnetic forces to the elastic forces 
of restitution. The shaft will then be in dynamic 
equilibrium. The speed or speeds thence deduced will, 
as we have already seen, be whirling speeds. In order to 
obtain the speeds from these equations, it is necessary in 
the general case—in which the moment of inertia of the 
load is included—either to solve a long determinantal 
equation, or else to obtain the curve of displacement of 
the neutral axis of the shaft. In the general case, to 
obtain this curve exactly is practically impossible, so, 
instead, a curve approximately coinciding with the actual 
curve of displacement has been assumed. This greatly 
oo the solution, and gives a sufficiently approximate 
result. 

7. If we consider a shaft AB of uniform section sup- 
ported at its ends by bearings and under a given force 
perpendicular to its length at a given point P in it, and, 
further, to have given bending couples applied at the 
points A, B, P, whose axes are perpendicular to the plane 
of the force and A B, we can readily, by the ordinary 
theory of beams, arrive at expressions for the displace- 
ments of the neutral axis at any point in A P or in P B. 
If the shaft be not of uniform section, similar expressions 
may be derived. Further, in the case of the uniform 
shaft, let us imagine that, instead of one force and couple 
at an intermediate point, there are forces and couples at 
two or more intermediate points P;, P., kc. Thus the 
shaft is under parallel forces at P,, P., &c.,and couples at 
A, B, P;, Po, &e. To obtain the displacement at any 
point of the neutral axis in this case, we apply Hooke’s 
law, which states that stress is proportional to the corre- 
sponding strain. Hence the displacement at any point 
due to a number of parallel forces on the shaft is equal 
to the algebraic sum of the displacements at that point 
due to each load separately. Accordingly, to get the 
displacement of apy point in A P,, we have only to add 
the displacements at that point for the force and couple 
at P,, at Po, &c., and for the couples at Aand B. For any 
point in P,, P,, we have to add the displacements due to 
the force and couple at P, (as given by the expression for 
the displacement in P,B), and at Ps, &c. (as given by 
expressions for displacement in A P.,c.). In this way 

e displacement at any point, or the curve of displace- 
ment of the neutral axis, may be obtained. 

Let X and M be the force and couple respectively at 
any loaded point P distant z from one bearing (A, taken 
48 origin). Let w, be the displacement at a point z, , due 
- & number (n) of such forces and couples, and let 

1,,and M', be the bending couples applied at the ends A 


6 EIlu, = (l — z;-) > 


x z(21lz, — 2, — 2%) 
— M3 2—212z,.4+ 2) | 
+ ty =s[x (I — 2) (2lz — 2 — 2) 


—M ip #,-30- 2°) | 
+ Mo 2r(l — 2) (2l — 2) — Mo ar (P? — 2); 
where >” includes all the loads (X and M) from o to z,, 
and }” includes those from z, to 1. 

8. We may now further suppose all the forces and 
couples (X and M) to be due to rotation—and magnetic 
unbalanced pull—so that if m be the mass of the load at 
the point P and wu its displacement, we have X = mau, 


and M = - mk*e (! “\), where wis the angular velocity 


of rotation, and / is the radius of gyration of the mass 
about a line perpendicular to the plane of bending and 
intersecting the axis of the shaft. For small displace- 
ments the unbalanced magnetic pull may be taken as 
Gu, where G is a constant depending on the magnetic 
design of the machine. 

Finally, if the shaft be massive (mass per unit length 
equal to #), and carry a number of loads mi, m2, &e., at 
points 2), zz, Kc., and if the radii of gyration of the sections 
of the masses about axes perpendicular to the plane of 
bending intersecting the neutral axis be / for the shaft, 
and k, /:, &c., for the loads; and if the magnetic pull be 
exerted at some (other) points 2, z., &c., and uniformly 
throughout a region /' to /’; we can write our displace- 
ment equation of the neutral axis in the form. 


? U; = w ‘‘m A’, u + mk?B', du | dz 
Jo | dz) 
cl du ) 

+ w | mA,u + mk? B, ; dz 
>, | az) 


ie w —~ 


~, 


( , du\ \ 
ms Alva tty + my k?, Bs ( ) 


o | dz/s ) 
$08 ST" Ling Are ts + ms Bs Bre (4) 
cdl age. aZzs 
Lp fu" 
+6 f Meets +O | 
l' 


ar 


=f t= Ss 
Ss, , aA rats + >, ~ GArs Us 


+ M, 2, (l — z-) (2l — z-) — M2, (P — 2?,), 
where 


A,pudz 


A’, = 2(l — 2,) (212, — 23, — 23); 
Ar, = 2z-(l— 2) (212 — 2 — 2,) 
A'rg = 23 (l — 2,) (2lz- — 22, — 2%); 
Ars = 2 (l — 2¢) (212, — 2% — 2*-). 
B’, = (l — z,) (822 — 2lz,+ 2%); 
Ry = s P— 22, — 3(1 — 2): 


B’y, = (l — 2) (82%, — 2L zp + 27); 
Br, = Zr : P— 2,— Bl — z,)? +. 
And¢=6EIl. 


It remains to choose w = f(z) to satisfy the end con- 
ditions and to fit the above equation for one or more 
values of z. The relation thus obtained will give one or 
more values of «”*. 

9. In the case of a horizontal shaft the action of 
gravity causes the neutral axis to become curved. If the 
shaft rotate the neutral axis remains curved in the verti- 
cal plane. We shall see later that if the longitudinal 
vibration speed be passed the shaft would tend to 
straighten from its gravitationally deflected position. If, 
now, a small disturbing force displaces the neutral axis 
from this gravitational position it will in general be 
brought back to this position unless the speed is a 
whiuliog speed; 7.¢., unless the centrifugal and elastic 
forces are in equilibrium, in which case each point of the 
displaced neutral axis rotates about the gravitational posi- 
tion. Thus, in determining the conditions of whirling of 
a horizontal shaft we may omit the force of gravity from 
the case, and take uw as the displacement from the 
gravitational position of the neutral axis instead of from 
its unstréjmed position, and : “ 
Mz 
angle between the centrifugally displaced and the gravi- 
tational positions. This will be understood in what 
follows. 

10. It is interesting to compare this centrifugal dis- 
placement curve (in which the force exerted by each 
mass depends on the displacement it experiences) with 
that due to gravity (in which the forces do not depend on 
the displacements). The latter equation may be written 
similarly in the form 


Zp rl 
9 Uy = of mA',dz+g | m A, dz 
0 Sr 


as the tangent of the 


s=r s=n 
+9 3,_, meA'rs + 9 D,_,, Ms Are 


For purposes of comparison of these curves we will take 
two loads 1, mez at 21, z,; and in the following particular 
cases we find 


. . u 
za = 31, 2 = $1, m =m; gravitational = = 0.74; 


centrifugal “' = 0.732. 
Ula 


: . U 
a= 41,2. =41,m, = 4m, gravitational -' = 0.722; 


Uy 


centrifugal -“ 

u 
Thus the curves appear to be similar, and we may obtain 
an approximate solution by using the gravitational equa- 


1 = 0.388. 


tion to determine wu, and ¢ “) at every loaded point z, . 


Substituting these values of wu in the general centrifugal 
equation—section 8—we obtain an equation for w*, the 
first whirling speed. 

11. To facilitate calculation we may tabulate A;,, A’). 


Bys, B’,s—section 8. Put t = _ 
Are _ +.(1 — t,) (2t%, — ®& — ®). 


4 


Table of values of ~ for ¢,, equal to— 
Value 
oft, 0.0 .1 a 2 4 5-6" F -oS  Ba 
io. 0 
1... 0 .0162 
2.. O .0280 .0512 
3... U .0350 .0658 .0882 
4... 0 .0378 .0720 .0990 .1152 
5... 0 .0370 .0710 .0990 .1180 .1250 
6... © -0640 .090) .1088 .1380 .1152 
7... 0 .0270 .0522 .0738 1900 . A : 
B.. 0 .0190 .0368 .0522 .0640 .0710 .0720 .0658 .0512 
-9.. O .0098 .0190 .0270 .0332 .0370 .0578 .0350 .0280 .0162 
re, 8° 6 OS. 6 Oe Cane Oh Oe 


= t d nae t, ) (2 t, yi t?,. ay e, ). 


Table of values of for t, equal to— 


Value 
oft, 00 .1 2 3 4 5 6 Pe 8 32 10 
00..0 O 0 0 0 0 0 0 0 0 Oo 
| .0162 .0280 .0250 .0378 .0370 .0332 .0270 .0199 .0098 0 
2 .0512 .0658 .0720 .0710 .064 . 9368 .01-0 0 
3 -C882 .0890 .0990 .0900 .0738 .0522 .0270 0 
4 -1152 .1180 .1088 .0900 .0640 .0332 0 
5 -1250 .1180 .0990 .0710 .0370 0 
6 1152 .0990 .0720 .0378 0 
7 -0658 .0350 0 
8 .0512 .0289 0 
9 -0162 0 
1.0 0 
B,. ( ; ) 
*=t,-1— @—8(1 —t,)? -. 
74 ( s)* 


Table of values of for ¢, equal to— 


Value 
oft, 0.0 .1 2 3 4 5 6 7 8 9 1.0 
oo... & 
1... O -.144 
2.. 0 -.093 -. 
3... 0 -.048 -.102 -.168 
4... O -.009 -.024 -.051 -.096 
5... 0 +.024 +.042 +.088 +.035 .000 
6... O +.051 +.095 +.129 +.144 +.135 +.096 
-7 .. 0 +.072 +.138 +.192 +.228 +.240 +.222 +.168 
8... O +.087 +.168 +.237 +.288 +.315 +.312 +.273 +.192 
9... O +.096 +.186 +.264 +.324 +.360 +.366 +.336 +.264 +.144 
10... O +.099 +.192 +.273 +.336 +.375 +.3&4 +.357 +.288 +.171 0 
’ 
Bis == (1 — tr) (0, — 2tr+ f). 


Table of values of ai for t, equal to— 
Value 
oft, 0.0 .1 2 3 4. 5 6 Pe 8 9 


~ 
oO 


0.0 .. O -.171 -.288 -.357 -.384 -.375 -.335 -.274% -.192 -.099 0 
as - 144 -.264 -.336 -.266 -.360 -.324 -.264 -.186 -.09 0 
al sxe -.192 -.273 -.312 -.315 -. -.237 -.168 -.087 0 
@ os -.168 -.222 -.240 -.228 -.192 -.138 -.072 0 
ne -.L9 -.135 - 144 -.129 -.09% -.051 0 
ees -OW0 - - ~.042 -.024 0 
ae 4 +.096 +.051 +.024 +.009 0 
; ae +.168 +.102 +.€48 0 
. or +.192 +.0% 0 
aD xe +.14 0 
Le. 0 


12. More generally we may assume for vu = f(z) an 
algebraic expression with undetermined coefficients. 
Thus we may take wu = az + bz? + ¢24, in which the 
coeflicients a, b, c are determined by the conditions to be 
satisfied at the ends, and by imposing the restriction that 
this curve shall coincide with the centrifugal displace- 
ment curve at one intermediate point z,. By eliminating 
these coefficients in this manner we obtain an equation of 
the first degree in «*, giving the first whirling speed. If 
we take coincidence at the middle point, z, = }/, and we 
finally obtain by elimination of a, b, ¢:— 
m w 1? (0.184 M, — 0.05666 M’, ) 
— ma* k*? 15 (1.3188 M, — 0.5562 M’,) 


+ Sh (mo? +6) 2. — 2%) POM, — M) 
—6M,Pz,+ (Mo + M)2, | 
+ Ej, (maw? + G) ze (U — 24) BL ee — 2% — 3 PY 
"(5 M,—M',) — 6M.Pz.+ (Mo + Mo) 2% | 
+ Ba? SH my be (2% — $2) {PG Mo — M's) 
— 12M. 2 ze + 4(Mo + Mo) 2% 


+ 8? z=; me hee (EP — (Ul — ae )* 1p (5 M. — M’.) 


—12M,22z,+4(M. + M'o) 2 


—~* prem, + M) =o; 
“ . 
from which », the first whirling speed, may be deduced. 
13. If the first two whirling speeds were required we 
would introduce an additional undetermined coefficient 
into the assumed displacement equation, ¢.g.,. wu = az 
+b2+c2z4+d. Here, coincidence between this 








* No. I. appeared October 22nd. 


curve and the actual displacement curve is to be imposed 
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at two intermediate points (chosen near the centres of | 


the two loops into which the shaft bends at the second 
whirling speed), and in a similar manner after eliminating 
a, b, c, d from the resulting equations, and the equations 
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The diversion dam in the Belle Fourche River has a | or dumping platform at the top, and the view shows 4 
concrete weir 400ft. long and 238ft. high, flanked by an | load being dumped upon the spoil bank. 


earth embankment across low land. At ordinary stages 
of the water level it diverts the entire flow of the river 


‘aN . ‘ ‘ 

: *- Govt Experimentad 

ei farm. ~ ae 
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Fig. 32—THE BELLE FOURCHE DRAINAGE DISTRICT AND ITS WORKS 


To provide against an excess of water in this inlet 
| canal, a weir or waterway is built in one side of the cana] 
| bank just beyond the headworks. Water passing ove; 
| this weir flows into a concrete-lined channel, which 
| returns the water to the river at a point below the dam, 
| This weir and wasteway are shown in Fig. 35, Another 
| type of wasteway which is used on the main irrigation 
|} canals is shown in Fig. 36. This has a balanced gate 


| attached to rocking arms ending in segmental racks, 


which gear with straight racks carried by brackets in the 
side walls. When the water level reaches the top of the 


| gate the gate swings backward, allowing water to pass 


beneath it until the head is lowered, when it closes auto. 
matically. The travel of the gate is limited by one of 
the concrete beams which span the wasteways and carry 
a bridge floor. ; 

The reservoiris eight miles long, with an average depth 





of 60ft. and an area of 8000 acres. It has a capacity of 


| about 215,000 acre-feet, equivalent to 70 billion gallons, 
| The embankment which forms itis thrown across a triby. 
| tary of the Belle Fourche River. 
| somewhat irregular in plan, in order to take advantage of 
| the higher ground, and so save in the amount of earth. 


It is 6500ft. long, being 


work ; the straight parts are connected by curves of 
| 1430ft. and 1910ft. radius. It is built on heavy clay soil, 
| and has no core wall. The base was ploughed and a trench 
| cut for a cut-off wall. The dam was then built in layers 
| Gin. thick, all stones over 6in. in size being removed before 
rolling. ‘The material was deposited from wagons or carts, 
spread by levelling machines to a uniform thickness, 


| Seen sprinkled and well rolled with 20 ton traction 


engines and 12-ton steam road rollers. Sections of the 


of end conditions, there results a*quadratic in w whose | into the canal, which has a capacity of 1650 cubic feet | dam, including the gatehouse and discharge conduit, are 


roots are the first two whirling speeds. 


number of undetermined coefficients to be introduced | per second, pass over the weir, and are excluded from | 


And so on, the | per second. Flood flows, which reach 20,000 cubic feet | shown in Fig. 37. 


The clay is well covered by gravel on the slopes, and 











Fig. 33—SLUICE GATES OF THE INLET 


depending on”the number of whirling speeds it is desired 
to determine. 








IRRIGATION WORKS OF THE UNITED STATES 
GOVERNMENT. 
mo, V.* 

We turn now to the consideration of some of the 
vrojects in which water is taken direct from rivers of 
Jarge and equable flow, diversion dams being bnilt to 
turn water into the irrigation canals, weirs and sluices to 
provide for the passage of flood water without unduly 
raising the water level above the dam being provided. 

THE BELLE FOURCHE DISTRICT. 

The Belle Fourche scheme irrigates abou’ 100,000 
acres of land in South Dakota, the average eleva- 
tion of the district being 2600ft. to 3000ft. above sea- 
level. The climate has an extreme temperature 
range from 30 des. helow to 100 dee. above zero, 
Fah., but. as noted already, the sensible variation is 
considerably less, owing to the dryness of the atmosphere. 
The average annnal rainfall is 15in. The soil ranges 
from clay to sandy Joam, underlaid by blue shale at a 
depth of some 40ft. It is very fertile. but requires abont 
2 acre-feet per acre per annum in addition to the rain- 
fall. Fruits and vegetables are raised, but the main 
crops are alfalfa and native hay. Cattle and sheep in 
large numbers are vastured in summer on the open 
ranges surrounding the irrigated district. and the hav and 
alfalfa grown on the latter are in great demand for winter 
feeding. 

The main irrigation works comprise a diversion dam in 
the Belle Fourche River, diverting water into a Jarge 
inlet canal 63} miles long. This discharges into a 
reservoir formed bv closing one end of a depression 
between two hills hy means of a long earth embank- 
ment. The map—Fig. 32—shows the arrangement of 
the various works. At the left are the diversion dam and 
the headworks of the inlet canal, just bevond which is a 
weir and wasteway from the canal to the river. The 
inlet’ canal discharges into the reservoir, and two main 
irrigation canals Jead ont from this, with numerous 
laterals. Within the district are a new town and a 
Government experimental farm, The shaded area will al] 
be under irrigation next year. 


* No. IV. appeared Oct sber 15th. 





CANAL 


the “canal by the head gates. This main canal is 
64 miles long, 40ft. wide on the bottom, and 70ft. wide 
at high-water level, carrying a depth of 10ft. of water. 
It is excavated mainly in clay and shale, and the 
heaviest cutting is 43ft. deep. The gradient is uniformly 
1 in 5000. Fig. 33 is a view of the sluice gates at the 
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Fig. 34—EXCAVATION AND SPOIL BANK OF INLET CANAL 


the water side is paved with concrete blocks or slabs 
weighing 3000 lb., laid on a well-rammed bed of gravel 
2ft. thick. The down-stream side is covered with 12in. of 
loam, which was fertilised and seeded to form a heavy 
sod. The slopes are 2 to 1, changing to 3 to 1 at the 
bottom of the water face, and 1 to 1 at the top, this 
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Fig. 35—WcIR AND WASTEWAY ON INLET CANAL 


headworks of the canal. Fig. 34 shows the method of 
excavating the canal. The earth was excavated by the 
large steam navvy at the left, the bucket of which loaded 
alternately two cars running on an incline, which 
travelled along to keep pace with the work. A cable 
and winding engine hauled the loaded cars to a tipple 


steeper slope being used to break the waves. There 1s 
a 10ft. berme near the bottom of the water slope to hold 
the concrete paving. On the rear or down-stream side 
there are 10ft. bermes at vertical intervals of 30/t. A 


| concrete conduit is laid through the dam. 


A waste way or weir is provided which is semicircular 
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—— l 
in plan, curving up into the reservoir, and having a| 
radius of 100ft. This is of concrete, and its lower side | 
ends in a kite-shaped basin which forms the entrance to 


a waste channel having a bottom width of 50ft. 

















Tue Excincer 





change of gradient by a concrete collar 10}ft. diameter. | 
The ends open into concrete chambers, and the intake | 
chamber is fitted with screen racks to exclude dirt and | 
floating material. The outlet chamber has a weir wall | 


above sea level. The average rainfall] is 15in. to 19in., 
and the temperature range is from 12 to 96 deg. Fah. 
The watershed area is 17,900 square miles, and the run-off 
at the dam is about 5 million acre-feet. In the district 


| there are 75,000 acres above the gravity canals, and pro- 
| vision is made for pumping water to high-line canals for 
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Fig. 36—BALANCED AUTOMATIC SLUICE GATE 


Two irrigation canals lead out of the reservoir. The 
north canal is 45 miles long, 32ft. wide on the bottom, and 
carries 7ft. of water. 

The south canal is 45 miles long, 18ft. wide on the 
bottom, and carries 5}ft. of water. It has one tunnel, 
1810ft. long, driven through shale and lined with con- 
crete. It is 9ft. square in cross section, and is approached 
by 1500ft. length of canal lined with concrete, and built 
on the slope of a steep side hill. The canal is carried 
under the Belle Fourche River and Anderson Creek by 
two inverted syphons of reinforced concrete construction, 
as shown by the map—Fig. 32. The syphon under the 


2ore 











Fig. 37—SECTION OF EMBANKMENT 


river is 8ft. inside diameter and 8600ft. long; the other is 
500ft. long. There will be about 150 miles of lateral canals. 

The materials encountered in the canals were shale, 
clay, sandy loam and gravel, the north canal being mainly 
in heavy clay. The excavation was done partly by 
wheeled-scrapers hauled by horses, and partly by grading 
machines hauled by traction engines or by horses. Steam 
excavators were used in the deep 40ft. cuttings, and loaded 
the material into railway tip wagons. 

The syphon carrying the south main canal under the 
Belle Fourche River and its valley is 3600ft. long. It 
drops 65ft. in the first 200ft., and has then an easy slope 
to the river, where there is a sharp fall and rise, and then | 
a rise of 30ft. in 200ft. up the other side of the valley. 


across it, with movable flash boards on top to adjust 
the water level of the basin. A drain and blow-off, with 
24in. gate valve, is placed at one of the low points, with 


irrigation. 
The principal engineering feature is the diversion dam 


| built across the river to divert the water into the canals. 


This is a rock embankment, 650ft. long and 50ft. high, 
with a backing of gravel and earth. At each end of the 
dam are the concrete headworks of amaincanal. When 
the rock embankment was first completed the floods 
raised the water to within 3ft. of the crest of the weir, and 
the leakage—distributed evenly along the dam—was about 
1000 cubic feet per second. A railway line was laid upon 
the embankment, and gravel and earth were dumped 
upon the down-stream side from wagons. At first a large 
part of this material was washed away, but it gradually 
filled the voids and interstices until finally the dam 
became water-tight. 

Fig. 39 shows the dam—at the left, the headworks for 
a future hydro-electric station, a concrete weir, and the 
headworks ofthe canal. Fig. 40 is a view of these head- 
works from the canal, with the hand-operated regulating 
gates. 

A feature of the dain and headworks is the utilisation 
of the water power. A concrete wall or dam between the 
canal headworks and the embankment has openings for 
penstocks 10ft. diameter leading into a power-house on 
the down-stream side, as shown in Fig. 39. There are five 
vertical shaft turbines, each having a 1200-kilowatt 
alternator on top of the shaft. There are also three 
120-kilowatt continuous-current exciters with water 
wheels. The main turbines or water wheels develo 
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Fig. 39—PLAN OF DAM, HEADWORKS, &c., MINIDOKA DISTRICT 


a smal] centrifugal drain pump driven by a 3 horse-power 
petrol engine. The syphon under Anderson Creek is Sft. 
diameter, with a drop of 45ft., but the hydraulic gradient 
is practically horizontal. Its length is about 500ft. 


(26' wide over fiash boards) 
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Fig. 38-INLET AND OUTLET CHAMBERS OF SYPHON fish, this latter having zigzag steps to allow fish to 
: | ascend against the current. 
There is a total fall of 90ft., and a rise of 45ft., the fall in 
bee hydraulic gradient being 45ft. Fig. 88 shows the 


& oft, circular conduit of concrete, anchored at each | Snake River, the average elevation of which is 4200ft.| and fitted with gates. 
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| pumps. 


1800 horse-power at 200 revolutions; those for the exci- 
ters develop 180 horse-power at 425 revolutions. They 
are all of the inward flow, axial discharge single-runner 
type. 

This generating station supplies current to three pump- 
ing stations, which raise water from the main canals to 
high-line canals at a higher level. These have syn- 
chronous motors on the vertical shafts of centrifugal 
There are eight pumps of 125 cubic feet per 
second, and one of 75 cubic feet per second capacity, all 
with a lift of 30ft. There are also three 6in. top-suction 
centrifugal pumps. The velocity of water in the canals is 
about 2ft. per second. 

The main canal is in a lava rock cutting for two miles, 
the depth of cut being from 4ft. to 25ft. Here it is 30ft. 


| wide on the bottom, with side slopes of 1} to 1, and 


10ft. depth of water. Beyond this it isin sandy soil, with 
a bottom width of 46ft., and side slopes of 3 to 1. 


| Where the sides are in embankment the banks have atop 
+ width of 14ft. and an outer slope of 2 to 1. 
| was great seepage in this soil, so the slopes were cut away 


There 


for 12in., and the sandy soil covered with a 12in. blanket 


| of clay. 





Swain Sc 


THE MINIDOKA DISTRICT. 
The Minidoka irrigation district, in Idaho, provides for | 


| “ pudding stones.” 
| 1ft. high for a length of 216ft. 


THE PAYETTE-BOISE DISTRICT. 
The Payette-Boise district, also in Idaho, provides for 


| the irrigation of about 400,000 acres in the valleys of the 


Payette, Boise and Snake rivers. The average elevation 


| is much lower than that of the Minidoka district, being 
| from 2200ft. to 2800ft. above sea level, with an extreme 


temperature range of 9 deg. to 104 deg. Fah., and an 
average annual rainfall of 144in. About 300,000 acres of 
this district are sandy desert land. 

The dam on the Boise River is completed, and on 


| February 22nd, 1909, the sluice gates were closed, and the 


water diverted into one of the main canals. This dam is 
of concrete, with large quarry blocks embedded in it as 
It is 45ft. high, with a movable crest, 
Next to this weir portion 
is a 30ft. channel for loop, and then an 8ft. channel for 


Next to the fishway is a 
60ft. length of dam, foliowed by the concrete headworks 
of the canal. A depressed channel leads to two tunnels 


esign of the inlet and outlet chambers. The syphon is | the irrigation of about 150,000 acres in the valley of the | under the 60ft. length, these being 6ft. by 10ft. in section 
Below the dam the tunnels 





442 


THE ENGINEER 


Oct. 29, 1909 








curve towards the river and terminate in the concrete | 


abutment. 

The canal headworks have eight openings 5ft. wide, 
fitted with gates 9ft. high. The canal is 40ft. wide on the | 
bottom, with side slopes 1} to 1, and carries 8ft. of water. 
Its capacity is 1500 cubic feet per second. Provision is 
made for enlarging it to a width of 70ft. and a capacity | 
of 2700 cubic feet. It will be used during the winter and 
early spring to fill a reservoir formed by closing the out- | 
lets of a natural basin with embankments, and during the 
rummer it will be used for directirrigation. The reservoir | 
has an area of 10,000 acres and a capacity of 186,000 acre- | 
feet. The embankments are 30ft. to 68ft. high, 4000ft. | 
and 7500ft. in length. The top width is 20ft., and the | 
slopes are 3 to 1 on the water side and 2 to 1 on the rear 
side. The main part is of earth and gravel, faced with | 
clay on the water face—protected by 3ft. of clean coarse 
gravel, and coarse gravel on the rear side. The site is 
ploughed in each case, and has trenches 4ft. deep for | 
cut-off walls. 

Through one embankment extends a concrete outlet 
having four channels 6ft. diameter closed by gates. The 
outlet itself is arectangular mass 9ft. high and 33ft. wide, 
and at intervals of 20ft. it has diaphragms 19ft. by 43ft. | 


| of good cement. 


| quantities of the constituents is not wide. 


| of a cement. 


Stress is laid upon the paramount necessity of using 
a correct mixture of raw materials for the manufacture 
It is pointed out that in some cases the 
natural earth has a composition which is very nearly 


| correct, but not nearly enough. To burn such deposits 
| without any correction means the production of a cement 


The permissible variation in the 
The analysis 
of a prepared mixture of raw materials for the manufac- 


which is unreliable. 


| ture of cement may be approximately as follows :— 


76-35 
13-46 
5-33 
1-69 
1-94 
0-31 
0-92 


Carbonate of lime 
Silica ees 
Alumina ... 

Iron oxide 
Magnesia Bee hte =. swe 
Sulphuric anhydride .. 
Potash, soda, &c. 
100-00 
Roughly speaking, a mixture containing from 74 to 77 
per cent. of chalk should produce a cement of fair quality, 
but a very small variation in the quantity of this con- 
stituent is found appreciably to alter the tensile strength 

A series of tests bearing'on this point were 

recently carried out at Cambridge by the author, using 
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Fig. 40—HEADWORKS AND GATES OF THE MINIDOKA IRRIGATION CANAL 


to check any water seeking to creep along the line of 
contact of the earth and concrete. 

On the Payette River there is a rock-fill dam or 
embankment 400ft. long and 100ft. high. The main 
canals in this district will have an aggregate length of 
about 400 miles. 








LITERATURE. 


Portland Cement. By A. C. Davis. Second Edition. 
Revised and enlarged. London: Woodford, Fawcett and 
Co. 1909. 

W8HILE nominally a second edition, this is praetically an 
entirely new work. The matter contained in the first 
edition was a reprint of a series of articles which had been 
contributed to the Stone Trades Journal. ‘ The entire 
contents ”’—to quote the publishers’ note—“ of this second 
edition have been re-written and brought up to date by 
the insertion of matter dealing with the latest available 
information concerning the manufacture and testing of 
Portland cement. . .’ Asa fact, the newer volume 
is a great deal more bulky—not that that in itself is a 
recommendation—and contains a great deal more informa- 
tion than the first. Much, if not all, that was in the first 
appears in the second edition, though in an expanded 
form, and there is a great deal more in the latter than 
was contained in the former. 

There are several points referred to in the introduction 
which are worthy of notice. The first is the disability 
under which British manufacturers have had to work by 
reason of “most divergent, multifarious, and fastidious 
specifications.” To these are attributed the losses of our 
export trading rather than to the alleged “invincible 
independence of the English manufacturer,” to the diffi- 
cuity there has been in the past “to get manufacturers 
to alter their habits as to chemical proportions, or their 
methods of burning and grinding,” or to the allegation 
that they have been too ready to force their experience 
upon their customers. The advent of the British 
Standard Specification and the adoption of uniform 
methods of testing are unstintedly welcomed. The 
maker is now free to turn his undivided attention to the 
perfection of details. 

The book is divided into an introduction, fourteen 
chapters, and three appendices. The titles of the 
chapters are as follows :—‘ Definition and Constitution,” 
“ Raw Materials,” * Raw Materials—Grinding and Mix- 
ing,’ “Estimation and Analysis of Raw Materials,” 
* Burning or Calcining,” “ Clinker Grinding,” “ Chemical 
Tests,” “Sampling, Testing, and Uses,” “ Fineness and 
Sieving,” “Tests for Bushel Weight and Specific 
Gravity,” ‘Setting,’ ‘“Soundness, Contraction, and 
Expansion,” “Tensile Strength Tests,” and “‘Compres- 
sion and Transverse Tests.” The appendices deal with 
the British standard and other specifications, useful 
tables, and a list of manufacturers in England and Wales, 
with the outputs of their works. It would be impossible 
to discuss in detail the various portions of the book, and 
we must content ourselves with referring to one or two 
matters only. 


chalk marl as the raw material. It was found that with 
a perfectly mixed raw material of 76.5 to 77 per cent. 
CaCo, a tensile stren at 7 days of 780 lb. per square 
inch, and at 28 days of 940lb. per square inch was 
obtained. With a mixture of 76 to 76.5 per cent. CaCo,, 
these figures were 610 1b. and 800 1b. respectively, while 
with a mixture of 75.5 to 76 per cent. of carbonate of lime 
they fell to 520 lb. and 730 Ib. respectively. All the fore- 
going mixtures produced cement which was sound under 
the strictest tests, but if the percentage of CaCo; were 
increased to 78.5 to 79 or reduced to 74, the resulting 
cement was in both cases unsound. 

The chapter devoted to burning the clinker contains a 
historical sketch, in which reference is made to the 
various kilns. The dome or bottle kiln, and the chamber, 
Batchelor, Dietsch, Hoffman, Aalborg, Schneider, and the 
Stein kilns, come in for more or less detailed mention ; 
and generally speaking the average fuel consumption 
of each is given, with, in some cases, sectional illustra- 
tions. But Mr. Davis clearly regards all of them as having 
been entirely outclassed by the rotary kiln. Nor does he 
consider that for ten years at least there is likely to be 
anything to take the place of this the latest of kilns. The 
product from it, he points out, has a distinct advantage 
in quality, both for high tensile strength with age and 
absolute freedom from all expansion and contraction 
tendencies. The process of calcination can be controlled 
to a nicety and in several ways. Thus the speed of rota- 
tion of the cylinder may be altered or the feeding in of 
raw materials may be increased or decreased, while the 
force of the blast and the quantity of fuel used are also 
capable of variation. It is explained, of course, that the 
rotary kiln is by no means a perfect apparatus, but that, 
on the contrary, it has many faults; still, these have 
many of them been overcome, and as time goes on will 
no doubt become less and less. 

It is a curious fact that just as the original discovery 
in 1757 that a calcined mixture of lime and clay possessed 
the property of hydraulicity is attributed to John Smeaton, 
and that Joseph Aspdin, of Leeds, took out the first patent 
for Portland cement in 1824, the original inventor of the 
rotary kiln was another Englishman—Mr. Crampton— 
who in 1877 took out patents for “the burning of Portland 
and other such like cement in revolving furnaces heated 
by the gases resulting from the combustion of coal or 
carbonaceous material. . . .” It is explained, how- 
ever, that it is doubtful whether the idea got very much 
further than the Patent-office; nor did much greater luck 
befall the efforts of Mr. Frederick Ransome, who took out 
a patent in 1885 for developments in the process, includ- 
ing the use of dried materials, though his process was 
certainly worked in several places. As so often has been 
the case, we have invented a process in this country and 
then left foreigners to bring it to perfection. In the 
United States and on the Continent the rotary kiln has 
been employed toa far greater extent than it has hitherto 
been in this country ; but as things are now trending, we 
doubt if this state of affairs will continue for long. 

The various processes necessary for the selection, test- 
ing, and preparation and burning of the raw material, for 
the cooling and grinding of the clinker, and for the test- 





ing of the finished cement, are all dealt with in consider. 
able detail, and there is but little comment to make Upon 
them. The paper by Professor Fisher, of Hanover, on 
the operation of grinding materials in ball mills, is repro: 
duced, with its illustrations, and will doubtless be 
of interest to those who have not hitherto had an 
opportunity of studying it. The author remarks 
when dealing with the question of fineness of grinding’ 
that a fine cement is used with greater safety in work, o 
of a quick-setting nature, and is found to develop its 
tensile strength in much shorter periods than ‘a coarsely 
ground product. In considering the neat tensile tests of 
a finely ground cement, it will be found, he says, that 
there are only slight differences between the three and 
seven-day tests. This, itis explained, “is the result of the 
active particles being the more readily and immediately 
attacked after the gauging of the briquettes.” The neces. 
sity of having a high percentage of “flour” in the 
cement is also commented on. 

Mr. Davis insists strongly that the setting time of g 
cement should be accurately known. If the setting time 
be not specified, it may happen that a too quickly setting 
material for the particular work in hand is inadvertently 
supplied. In such a case it may turn out that when it is 
brought into use the setting has commenced even before 
the wet mixing of the aggregate and cement is completed, 
with the result that this setting action being unnoticed, 
is interfered with, and the material will not again set for 
some days, or, at least, until the moisture has thoroughly 
dried out of the mixture. Even then its cohesive value 
is so greatly reduced as to render the cement practically 
useless. This, it is pointed out, is a common occurrence, 
and may easily be avoided by a systematic testing of 
activity. The rate of setting should first be ascertained, 
and care then taken that no greater bulk of mortar is 
mixed than can be used before the setting commences. 

A good deal of space is devoted to the Le Chatelier 
test for expansion, and upon it the author remarks that 
there can be no disputing as to the value of this test in 
ascertaining the expansion of cements, but whether the 
practical soundness of a cement is to be definitely gauged 
by these expansion results is quite a debatable point, and 
“this, doubtless, is more the boneof conte ntion—although 
not so clearly put forward by its agitators—than is the 
futility of the test itself.” “It is,” he continues, “ of as 
little use to try and assign one common cause to the 
vagaries of this test as it is to propound an exact theory 
upon the cause of the ever varying tensile strength tests 
or of the setting times or other tests of the same cement 
as shown by different operators. All are due to innu- 
merable conditions and circumstances, and the results 
obtained from testing different brands of cements, as 
shown by the Le Chatelier tests, as well as by other 
cement tests, are legion, as must be their causes.” 

The chapters devoted to tensile, compression, and 
transverse tests are lengthy, and bear witness to a consi- 
derable amount of care having been taken and labour 
expended in their preparation. 

The study of Portland cement possesses something in 
the nature of a fascinating spell, and Mr. Davis has come 
deeply under its influence. In the present work he has 
dealt with the subject from practically every point of 
view, and, for the most part, with clear sighted and 
dispassionate judgment. He has succeeded in compiling 
a book which will certainly appeal even to the lay mind, 
while also being useful as a work of reference. We are 
somewhat surprised, however, that no mention has been 
made, as far as we have been able to discover, of slag 
cement. Some of the historical portions will be read with 
much interest, and the book, as a whole, will be found 
distinctly readable. 


SHORT NOTICE. 


British Standard Railway Rails and _ Fish - plates. 
London: Published for the Engineering Standards (om- 
mittee by Crosby L-ckwood and Son.—The British Standard 
Specifications for flat bottom and bullhead railway rails, 
originally issued in October, 1904, and February, 1905, 
respectively, have since been re-issued in a revised form, in 
which several changes have been made as a result of a know- 
ledge of the working of the previous specifications. These 
changes are for the most part confined to the provisions for 
tests, and in no case have the figures and proportions for the 
sections formerly arrived at been altered. An amendment to 
the clause in the first issue dealing with the rolling margin 
allowed to manutacturers has been made with a view to 
freeing it from certain ambiguities, and rendering the provi 
sion fairer to the producer. Simultaneously with the 
appearance of the above the committee have issued the results 
of their deliberations on the subject of fish-plates for rails rolled 
to the requirements of the foregoing specifications. A sub- 
committee had been appointed by the Railway Engineers’ 
Association to inquire into the same subject short!) 
after the issue of the specifications for standard rails, and ts 
report was communicated to the Hngineering Standards 
Committee. The recommendations contained therein were 
afterwards embodied in the report of the committee appointed 
by the latter to inquire into the subject. The price of each 
ot the three specifications is 103. 6d. net, a figure rendered 
necessary by the large amount of work devoted to their 
preparation. 


BOOKS RECEIVED. 


The (Glasgow and West of Scotland Technical Colleye 
Calendar for 1909-10. 

Spon’s Workshop Receipts. Vol. II. Dyes—Japannii(. 
London : HE. and F. N. Spon, Limited. Price 3s. net. 

Wireless Telephone Construction. By N. Harrison. 
London: E. and F. N. Spon, Limited. Price 1s. 6d. net. 

The Conquest of the Air. By Alphonse Bergeh. London : 
William Heinemann, 21, Bedford-street, W.C. Price 
12s. 6d. net. 

Co-ordinate Geometry Applied to Land Surveying. By W. 
Pilkington, M.Inst.C.E. London: H. and F. N, Spo, 
Limited. Price 1s. 6d, net. 
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FORT GARRY STATION, WINNIPEG. 





THERE is much in the history of Winnipeg that is fascinat 
ing. It lies at the junction of the Red and Assiniboine rivers, 
40 miles south of Lake Winnipeg and 60 miles north of 
the boundary line between the United States and Canada, 
and almost midway between the Atlantic and Pacific 
oceans. It was long one of the frontier trading posts of 
the Hudson Bay Company, one of whose forts—Lower 
Fort Garry—is still standing, and another of which has 
given its name to the new station we are about to 
describe. In 1870 the population was 215, four years 
later it was 1869, which grew to 19,574 in 1885 and to 
39,384 in 1898. In 1902 it was 56,603, and since then 
has more than doubled itself, as two years ago it was 
111,717. 

A new Union station and terminal yard are being con- 
structed by the Canadian Northern for the joint use of 
of itself and the Grand Trunk Pacific. These will 
occupy an area of about 70 acres, and are situated close 
to the centre of the city. The passenger station is 
directly opposite the fine thoroughfare known as Broad- 
way. This, as will be judged from the illustration above, 
will be an imposing structure, built entirely of native 
Tyndall Manitoba stone, and having a length of 
350ft. along Main-street, and a depth from Main-street 
to the tracks of 140ft. The larger, portion will consist | 
of three stories and a basement, surmounted in the | 


means of gates and railings, arriving passengers will be 
separated from those departing. 

The whole of the space on the main floor on the south 
side will, for the present, be devoted to baggage purposes, 
which later will be dealt with under the station proper, 
and below this is the accommodation for emigrants, of 
whom a large number passes through Winnipeg annually. 
They will enter from Main-street by separate entrances, 
and also so Jeave for the trains. The accommodation 
includes a waiting room, lunch counter, laundry and bath- 
room. Under the central portion of the main floor are 
stores, and north of these are a barber’s shop, the restau- 
rant’s kitchen, and the boiler and engine-rooms. The base- 
ment will be surrounded by an open air-way, 10ft. wide. 
Above the main floor are two other floors to be used as 
offices, and provision has been made in the foundations 
and steel work for six further floors. 

There will be four platforms and eight through 
passenger lines and two through goods lines. The plat- 
forms will be 20ft. wide and 1650ft. long, sufficient for 
two trains at each platform. Lifts will be provided on 
each platform to give access to a subway 15ft. wide for 
dealing with baggage. 

The goods yard will contain 42 tracks, with a total 
capacity of 830 freight cars, and, together with the goods 
warehouse, will form one of the largest goods yards in 
existence. 

The present main line crosses the Assiniboine River on 

















BIRD'S-EYE VIEW OF FORT GARRY STATION 


centre and opposite Broadway by a dome 100ft. above 
street level. 

The main floor at street level covers over 36,000 square | 
feet. The outgoing passenger passes from the main | 
entrance through a stone and marble vestibule into the 
ticket lobby or rotunda, where he finds the ticket and “ bag- | 
gage” checking offices, telephone and telegraph “ booths,” 
and newspaper and cigar stalls. The circular floor is of 
mosaic and is 90ft. in diameter, whilst the walls, 90ft. 
high, are of stone and marble, and capped by a stone | 
vault beneath the dome. No seats or other impedimenta 
are placed here, but those passengers who have to wait | 
will pass through glass doors on the north side into the | 
waiting room, which will cover about 10,000 square feet, | 
and the walls of which will be embellished with the coats | 
of arms, executed in gold leaf and colours, of the various | 
provinces of the Dominion. 

Between the waiting room and Main-street will be a | 
restaurant and dining rooms. These have entrances off | 
Main-street also. On the opposite side of the waiting | 
room will be separate rooms for men and women, with | 
the usual accommodation. At the north end will be a | 
carrlage way, 50ft. wide, with an entrance into the waiting | 
toom. Access to the platforms will be by means of a | 
subway leading off a vestibule to the east of the ticket 
lobby. The subwa y is 50ft. wide, and there are staircases | 
on each side leading to the platforms, which are 10ft. | 
above the level of the main floor of the station. By | 





a wooden draw-bridge, which is to be replaced by a steel 
four-track rolling lift bridge, having two separately 
operated leaves. 

The architects, Messrs. Warren and Wetmore, of New 
York, have had charge of the design, and will supervise the 
carrying out of the whole of the work. To them we are 
indebted for these details and the accompanying illustra- 
tions. The railroad officers responsible for the scheme 
are Messrs. Mackenzie, Mann and MacLeod, of the Cana- 
dian Northern Railway, and Messrs. Hays, Morse and 
Kelliher, of the Grand Trunk Pacific. 








OBSERVATIONS ON MATERIALS FOR BINDING 
MORTAR. 
By ANTON HAMBLOCH, Andernach-on-the-Rhine. 

IN the preparation of the strongest mortars used for 
buiiding purposes, four mineral products are at the present 
time employed in Europe as binding and cementing 
materials. They are: Lime, hydraulic lime, Portland 


cement, tuff (trass). 

It is not intended to enter here into long and scientific 
explanations, since most of them are doubtless well known to 
users of building materials. But a few simple remarks on 
the characteristics of these substances and the conditions 
under which they gradually harden and impart strength to 
mortar may, it is thought, be found acceptable and useful. 





Lime.—When ordinary limestone, marble, or chalk (car- 
bonate of lime) is burnt in a kiln, it loses a large proportion 
of the carbonic acid gas which it originally contained. When 
this burnt lime is slaked in water, being converted into caustic 
lime, it shows such great avidity to absorb the water that 
a considerable amount of heat is developed. After this caustic 
lime is made into mortar through a further addition of water 
and sand, and—in conjunction with brick or other stone—is 
built into walls, and so on, its hardening process takes place 
mainly in this way: The water contents of the mortar slowly 
evaporating, the lime first shrinks and tightens round the 
sand particles. A small portion of it slowly combines with 
what soluble silicic acid there may be in the sand. But by 
far the larger part of the lime gradually absorbs carhonic acid 
gas from the air, being finally re-converted into its original 
form, that of carbonate of lime. For this reason ordinary 
lime is also called air lime, and mortars prepared from ordi- 
nary lime are called dir mortars. They have the disadvantage 
of remaining soft (for an astonishingly long time in some 
instances) in very thick walls, which air cannot penetrate. 

To counteract not only this drawback in air mortar, but 
also in order materially to shorten the time required for its 
hardening, it is expedient to mix with it some highly silicious 
material. Tuff, or trass, is probably the best of the silicious 
substances available for this purpose. And only in combina-. 
tion with such highly silicious material can air mortar be 
exposed to the action of water—that is to say, can safely and 
effectively be used for hydraulic purposes. 

Hydraulic lime.—Hydraulic lime is lime which has the 
property of hardening in water when air is excluded. Formerly 
any limestone containing carbonate of magnesia to an appre- 
ciable degree was considered unfit for building purposes. 
But it has been found that so-called dolomitic limestones, 
containing—besides carbonate of lime and some silicic acid— 
even large percentages of carbonate of magnesia, when 
properly burnt, make excellent hydraulic mortar. This 
is due to the ability, not only of the silicic acid, but also of 
the carbonate of magnesia they contain, to harden in water 
in conjunction with lime. At the same time, dolomitic limes 
make also very good air mortar. They resist particularly 
well the influence of rain and water in buildings above 
ground. Their exclusive use in the manufacture of German 
pumice brick, for instance, clearly shows this. Hydraulic 
lime has the further advantage of hardening more quickly 
than air-lime. In some cases the addition of a highly sili- 
cious material, like tufi, to hydraulic mortar may also be 
called for, its use depending on the composition of the lime, 
as well as on the purpose which the mortar is to serve. In 
Germany hydraulic lime, with an addition of tuff, is now 
alone employed by the Gcvernment for canalisation works, 
and its use meets with the best of success. 

Portland cement.—The nature and components of Port- 
land cement are well known, and its hardening process is 
—practically, at least—so thoroughly understood that it 
would seem superfluous here to speak of it in a general way. 
But it may be well to draw attention to the fact—discovered 
by Dr. W. Michaélis, of Berlin—that almost all Portland 
cements, in hardening, liberate an appreciable quantity of 
lime, which, through gradual lixiviation, is apt to dis- 
integrate cement concrete. This is particularly the case 
when the latter is submerged in water. If it occurs in 
structures exposed to the action of sea water, it becomes ar 
even more serious defett, the salt in the sea water entering 
into chemical combination with the lime, and becoming 
more destructive to*concrete than fresh water. 

Portland cement should, therefore, not be used in 
hydraulic works of any description without a liberal admix- 
ture of tuff, in order that the silicic acid contents of this 
substance may form a chemical compound with free 
lime, insoluble in water, and neutralise the latter’s bad 
effect on the concrete. Furthermore, tuff will impart great 
elasticity to otherwise rigid cement concrete structures, 
particularly those constructed of reinforced concrete. The 
rigidity of concrete is probably one of the main reasons for 
the frequent occurrence of breaks in water reservoirs, irriga- 
tion dams, canal locks, and other hydraulic works which are 
exposed to high pressure. 

Tuff (trass).—Although tuff is a term ia use for quite a 
variety of volcanic products found in a petrified state, it is 
applied particularly to a certain species of lava. This kind 
of tuff is identical with puzzolano earth, which has been 
extracted from very ancient times in the vicinity of Mount 
Vesuvius. It also occurs in the valley of the Rhine, in 
Germany, in Greece, in Asia, and in Central and South 
America. That tuff was extensively used by the ancient 
Romans is illustrated by a number of their fortifications and 
aqueducts still existing in various parts of the European 
Continent and of Great Britain. In the mortar found in 
these buildings the presence of tuff can still clearly be 
demonstrated. Their power of resistance to the inroads of 
time is a wonder to our architects. Immense hydraulic 
works in Holland several centuries old also bear witness to 
the stability and strength of tuff. Tuff contains a pre- 
dominant amount of soluble silicic acid. As explained 
above, this readily unites with lime, and in that combinaiion 
has the faculty of hardening under the action of water. Tuff 
congeals more slowly than Portland cement, but it gradually 
becomes fully as hard as the latter. It materially assists 
the petrifying process of mortar and concrete, not only when 
above ground and exposed to the air, but even more so when 
immersed in water. For building purposes tuff is used in its 
natural state. It is ground to a powder, which in Germany 
is called trass. It resists frost perfectly, and stored away is 
not affected by moisture. Tuff is of lighter weight, and 
therefore of greater bulk, denser, much more elastic, and 
cheaper in price than Portland cement, and it is claimed 
for it that there is to-day no binding material for our 
various mortars known to equal it in effectiveness. For 
the construction especially ot such hydraulic works as dry 
docks, quays, canals, bridges, breakwaters, &c., it would 
appear to be not only a most welcome but in many cases an 
indispensable adjunct to mortar. 








An invention which has just been patented in Berlin 
by F. van der Wonde has for its object, states the Post Office 
Electrical Engineers’ Journal, the adaptation of wireless telegraphy 
to multiplex working. The antenna is joined to a spiral device 
carrying a number of contact arms, which, when revolved, makes 
the following connections:—(A) Transmitter joined up; (B) 
antenna earthed ; (C) transmitter cut out ; (D) receiver joined up ; 
(E) earth disconnected ; (F) receiver cut out. The speed of action 
is such that several revolutions take place during the time 
necessary for the sending of a Morse dot, 
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FERRO-CONCRETE BRIDGE OVER THE 
RIVER WANSBECK. 


UNTIL a very few weeks ago the only means of communica- 
tion for any class of traffic from bank to bank of the river 
Wansbeck at Stakeford, near the North Seaton Station of the 
North-Eastern Railway Company, was by way of a ford, 
which was of a very treacherous character, especially during 
periods of flood. During recent times the need for better 
facilities became increasingly felt, and a local committee 
was therefore formed some years ago for the purpose of raising 
funds for the construction of a bridge. In due course Messrs. 





left hand of Fig. 2, each abutment is a framed caisson of 
ferro-concrete with interior bracing, the whole being filled 
with earth and stones to form a solid foundation for the 
roadway. The heads of the piles are connected by longi 
tudinal and transverse beams, and from these rise the columns 
acting as stiffeners or counterforts to the 6in. walls of the 
abutments. The tops of the columns and wall slabs are 
connected by coping beams at the road level, the general 
nature of the construction being further illustrated by Fig. 7, 
which is reproduced from a photograph of one abutment 
taken bsfore the caisson was filled with earth. Fig. 4 
includes “sections giving details of the reinforcement, and 














Fig. 1i—GENERAL VIEW OF 


D. Balfour and Son, civil engineers, of London and New- 
castle-upon-Tyne, were commissioned to prepare a definite 
project for the structure, and, having considered the relative 
merits of steel and ferro-concrete, recommended the latter for 
adoption. As the estimated cost of steel work amounted to 
£12,000 and that of ferro-concrete was only £8000, the initial 
economy of the latter naturally appealed to the committee, 


the result being that the tender of Brims and Co., of New- | 


castle-upon-Tyne, authorised Hennebique contractors, was 
accepted. The ultimate saving to the ratepayers will, it is 
hoped, be considerably in excess of the £4000 mentioned above 


THE COMPLETED BRIDGE 


showing particularly the manner in which the principal vars 
in each member are passed iato and securely anchored into 
the concrete of adjoining members, thus providing metallic 
connection, in addition to the monolithic bonding of the con- 
crete throughout. Each of the five river piers comprises two 
cylinders with transverse bracing above water level. The two 
piles 14in. square projecting below the cylinders were driven 
down to hard sandstone beneath the river bed, over them 
were lowered the hollow ferro-concrete cylinders of 48in. dia- 
meter, previously moulded in the contractors’ yard, and 
the interior spaces were filled in by well-rammed concrete 


——<—<—<$<$<—=> 


span of the structure, forming a thin horizontal beam of 
enormous lateral strength, and adding very greatly to the 
solidity and resistance of the bridge. The decking Provides 
space for a roadway with the net width of 18ft. 6in., ang a 
footpath 4ft. wide, the parapets consisting of mild steel 
railings. 

It should be noted that the site of the bridge is oye, 
colliery workings, which may possibly cause subsidence at 
some future time. In view of this contingency, the engineers 
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Fig. 4-TRANSVERSE 2SECTIIN SHOWING REINFORCEMENT 


decidei to construct the main girders in independent spans 
instead of following the usual practice of making the girders 
continuous from end to end of the bridge. This method of 
design involved an increase of cost proportionate to the 
greater bending moment for continuous spans, but itis intended 
to have the effect of obviating any local injury in the event of 
settlement in the strata beneath the foundations. 

Stakeford Bridge was designed for a moving load of a 





7 





HIGHEST FLOOD LEVEL} 
l H.W.0.S.T > if 


Kj An } 
Lp LALIT Tr 








LW.O0.STy 



































bee 
T 








ig! ' 
ig! H 8 





" ; ethcen | Sammie dit —_— 44.4 ——, } 4 —— 42.4 —-— ft 
i Y fut ow ty I! \ 


Ke 



































VIEW FROM 


“Tue Exciveer™ 


as represented by the difference of first cost, since ferro-con- 


reinforced with longitudinal steel bars. 


BENEATH FROM ABOVE 


Fig. 2—ELEVATION AND PLAN OF THE BRIDGE 


The piles were 


crete structures obviate the expenditure necessary in painting | continued above water level in the form of square columns, 


and otherwise maintaining steel bridges. 


| also encased by hollow cylinders and a filling of ferro-concrete, 


A general view of the new bridge, which is 264ft. long | the result being a solid cylindrical column about 22ft. long by 


between abutments and 24ft. wide between the parapets, is | 4ft. diameter. 
The structure includes six girder spans | photographic views taken during the execution of the work. 


given in Fig. 1. 


carried by ferro-concrete abutments and piers, the latter con- | 
y diagonals and in | measure 44ft. in length between the centres of the supports 
The main | i 


sisting of Mouchel cylinders braced b 
monolithic connection with the superstructure. 


Figs. 5, 8, and 9 are reproductions from 
The main longitudinal girders of the six river spans 


by 40in. depth and 14in. in width. They are of typical 


girders and transverse beams are connected by a continuous | Hennebique design, with bent and straight bars alternately, 
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Fig. 3-LONGITUDINAL SECTION SHOWING REINFORCEMENT 


deck slab with cantilever extensions for the parapets, and the 
road surface is formed of tar macadam laid over the ferro- 
concrete decking. 

The design of the bridge is shown in elevation and plan in 
Fig. 2. 


stratum of yellow sandstone overlying harder rock, the piles 


having been driven to depths ranging from about 20ft. to 40ft. | 
As indicated by the section at the | 


below the surface level. 


and vertical stirrups as web reinforcement. 
reinforcement are made clear by the longitudinal and trans- | 
verse sections in Figs. 3 and 4, and engraving, Fig.6. The 


The abutments are founded on Hennebique piles | 
14in. square, driven through gravel, sand, and clay to a solid | 


transverse beams connecting the main girders are 18in. deep 


by Sin. wide, and spaced 5ft. 6in. apart, centre to centre, | 
Except | iner 
| where thickened in the form of cantilevers for the footpath | which the material is converted into yarn. The spinning 1s 


dividing the decking into panels of 20ft. by 5ft. 6in. 


Details of the | 


30-ton steam roller or two 15-ton steam rollers, in addition 
to a dead superload of 1 cwt. per square foot. In August 
last an official test of the structure was conducted under the 
superintendence of Dr. A. W. Brightmore, M. Inst.C.E., a 
Local Government Board inspector. The bridge was tested 
first by two 16-ton steam rollers standing abreast at the 
middle of each span, with the result that the maximum 
deflection was in no case greater than jin. The rollers were 
then steamed along the roadway at varying rates of speed, the 
maximum deflection again being within jin. A deflec- 
tion of Zin. was permitted by the terms of the specification. 
There was, we understand a total absence of perceptible 
vibration under the moving load of the two steam rollers. 
The approach roads are over 1600ft. in length, partly in cut- 
ting and filling, with creosoted fences on both sides and 
kerbed footpaths, as shown in Fig. 10. 








MANCHESTER ASSOCIATION OF ENGINEERS. 


“‘ THE Mechanism of Cotton-spinning Machinery ’’ was the 
title of a most instructive paper read before the members of 
this association on Saturday last by Mr. W. H. Cook. After 
first describing the construction and characteristic features of 
the raw material used in producing cotton yarns, and also 
those of the finished article, the author, with the aid of 
lantern slides and admirable diagrams, proceeded to explain 
the construction and mechanism of the machinery employed 
in a modern mill. Commencing with the bale breaker, the 
author went through the chief mechanical motions of the 
opener and scutcher, which remove the impurities, the 
carding engine, the drawing frame, with its sensitive 
stop motion, the slubbing frame, with the ingenious 
differential motion invented by a parson named Holdsworth 
in the eighteenth century, to the spinning machinery, 10 


and parapets, the deck slab is Gin. in thickness, and extends | done on one of three types of machine, namely, the flyer 


continuously from end to end and from side to side of each | 


throstle, the ring frame, and the mule. Incidentally, it was 
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Fig. 5—MAIN AND SECONDARY GIRDERS READY FOR FLOORING 
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Fig. 6—MAIN GIRDER, WEST SIDE—RODS AND STIRRUPS IN POSITION 
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Fig. 9—VIEW SHOWING PIERS, SEPTEMBER 





Fig. 8-GENERAL VIEW DURING ERECTION, JANUARY 7th, 1909 
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Fig. 10O—LOOKING ALONG THE COMPLETED BRIDGE, SEPTEMBER Tith, 1909 
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mentioned that the flyer throstle is becoming obsolete, and | 
| spindles in the meantime are making about 11,000 revolutions 


that the ring frame will, in course of time, replace the mule in 
countries where the yarns are not shipped in the form of | 
cops. For yarns of the finer qualities, and in countries like 
our own, where such a large amount of yarn is sold in the | 
form of cops, either for weft to be sent to the weaver or for | 
shipment, the mule will continue to be used. The ring frame 
possesses many advantages, such as simplicity of construction 
and action, unskilled labour can attend to it, greater produc- | 
tion, and the larger number of spindles which can be put in | 
4 given space. Its great drawback is its inability to spin on 
the bare spindles, but the author has no faith in the produc- 
bi of a continuous-spinning machine in which tubes are not | 
sed, 

With xegard to the mule, the author ventured the opinion 
that this machine is unequalled as a collection of ingenious 
motions by any other machine: in use. Standing in front of 
the mule, the rollers may be observed drawing out the roving; 
the carriage, which may contain as many as 1400 spindles, is 








then seen to recede from the rollers at the correct speed. The 


per minute, twisting the yarn to give it strength, and when 
this part of the process is finished all the motions are put out 
of action. Other motions then come into action to reverse 
the spindles and wind off a certain length of yarn, which is 
kept taut by means of faller wires, almost human in 


| their treatment of the tender material. The carriage is 


next drawn in by another set of motions, and the cops are 
formed in such a way that they can be handled, packed, and 
shipped, unpacked, and yet during all these processes they 
keep their form without any support whatsoever. This 
machine, which was invented by Richard Roberts, makes 


| about five inward and outward runs per minute, can produce 


yarns from the coarsest counts to counts so fine that 300 miles 
of length are required to weigh 1 lb., and will continue in 
operation year in and year out without any serious break- 
down for very many years, 

Being of a desvriptivs nature, the paper did not call forth 











any discussion, and a cordial vote of thanks to the author, 
proposed by the president, Mr. J. H. Stubbs, concluded the 
meeting. 








THE report for 1908 by the Commissioner of Customs 
at Tientsin states that a new port for Manchuria has been pro- 
posed, and is actually being surveyed at Halutao, seven miles from 
Lienshan, a station on the Imperial Railways of North China, 
which is 94 miles nearer to Mukden than Chinwangtao, and 70 
miles nearer than Dairen. The harbour is situated near a fertile 
grain-growing district, and in the neighbourhood an exceedingly 
good quality of coal is found, at present only worked by Chinese 
methods. Last winter was not severe enough to test whether the 
proposed port is free from ice, but the natives of the place state 
that itis. The fact that there are 30ft. of water at low tide and 
a rise of 10ft. at spring tides seems to confirm the natives’ 
statement. A breakwater will have to be built as a protection to 
the south-west winds of summer, but otherwisé the harvour is 
sifd tb be naturally complete. 
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THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No. XIV.* 

Tar Royal Commission on Canals and Waterways 
have recently issued a report by Mr. W. H. Lindley, 
M. Inst. C.E., their assistant commissioner, on the water- 
ways of France, Belgium, Germany, and Holland 
(Cd. 4841). The Report and appendices form a bulky 
volume, which is crammed with information concerning 
inland navigation on the Continent which has been 
collected by the Assistant Commissioner in the course of 
a series of visits paid by him to most of the important 
rivers and canals in the countries enumerated above, and 
statistics furnished by the various Government Depart- 
ments under whose control nearly all continental water- 
ways are placed. Mr. Lindley also furnishes an account 
of the tours of inspection on the Continent undertaken by 
the Commissioners in the summer of 1907 and 1908, 

The report forms an exhaustive book of reference on 
the present condition of the waterways in the countries 
we have named, and supplies many illustrations of the 
essential and important differences in the conditions under 
which inland navigations are worked in the United King- 
dom and on the Continent. This dissimilarity, although 
principally physical, extends also to economic conditions, 
and clearly proves the statement, which we have more 
than once emphasised, that comparison of the results 
obtained at home and abroad cannot be made on an equal 
basis, and that arguments in favour of the development of 
our own waterways based on continental statistics and 
results are essentially fallacious. 

One of the most interesting features of the report is 
the information given on the question of the cost to the 
State of the assistance given to water-borne traffic in the 
countries with which the volume deals. The waterways 
being in most cases placed by the State at the free disposal 
of the traffic carrying business, Mr. Lindley has been 
able to work out, at least in approximate figures, the 
charge borne by the State for the benefit of inland navi- 
gation. To enable comparisons to be made, data are 
given as to capital expenditure and current expenses of 
the State for the other means of transport, the railways. 
General public opinion on the Continent as to the value 
of waterways is best shown by the steps proposed and 
the monies granted by the Governments for their future 
improvement and development. Judging from the infor- 
mation Mr. Lindley has collected, the waterways gene- 
rally are considered worthy of very careful attention 
and extensive development, and anyone who has studied 
the question, even superficially, must come to the con- 
clusion that the fostering of these means of communica- 
tion is largely justified, even though it is only effected 
at great national expenditure. What is so often 
lost sight of in this country when reference is made 
to continental waterways is the extent of this charge 
which is borne by the State, and the proportion it 
bears to the volume of traffic. In France, where all State 
controlled waterways are free, the annual charge borne 
by the State for the benefit of the water-borne traffic of 
the country is £2,750,000, which includes interest on a 
capital expenditure of £61,600,000, and an annual 
maintenance charge of about £600,000. The total traflic 
on the State waterways amounts to 3100 million ton- 
miles, and the annual cost to the State is, therefore, 
equivalent to .21d. per ton-mile. In comparison with 
these figures the capital expenditure of the State in the 
form of subsidies to railways, and guaranteed dividends, 
amounts to over 185 millions, or an annual charge of 
about 64 millions in respect of 9900 million ton-miles of 
goods traflic, which is equivalent to .16d. per ton-mile. 
It will be observed that the traffic and capital outlay on 
railways are just about three times the corresponding 
values for waterways. 

In Belgium the State places the waterways at the 
disposal of the freight carrier, charging dues which suffice 
to cover the greater part of the cost of maintenance and 
current improvement. The total capital expenditure is 
£15,810,000, and the net annual charge to the State 
£560,000. The traffic on the State controlled waterways 
is about 595 million ton-miles at a cost of .23d. per ton- 
mile. State railways, on the other hand, represent a 
capital of nearly 86 millions, and provide a net income 
equivalent to 4.4 per cent. on the capital outlay. 


which we quote below. The table also indicates the rela- 
tive fall per mile and the number of locks in the several 
countries. Comparison of these figures with some of 
those given in our previous articles for English canals is 
instructive and interesting. 


Principal lines. 


Total length of 
waterways in 
miles, 


Country 
and character 
of waterway. 


Height 
overcome. 
Number of 

locks. 
Fall in feet 


| 


France 
Free rivers : 
Canalised rivers 
Canals, exclud- 
ing Paris canals 
Belgium— 
Free rivers 
Canalised rivers 
Canals ; 


ft 
1800 
1135 


mre 


10,36 
(7485 frequented) 


an 


9674 


465 
1445 1345 
(1615 frequented) 
4 lifts 
Germany 
Free rivers 
Canalised rivers 
Canals 


78 
359 
and 

1 lift | 


2451 
633 
3175 


The report indicates the marked tendency in I'rance, 
Belgium, and Germany to increase the carrying capacity | 
of the boats. In France the law of 1879 has resulted in 
the standardisation of boats and inland waterways, with 
the exception of the Seine up to Paris. The 300-ton boat 
is now the accepted standard, and barges of smaller 
carrying capacity are gradually disappearing. The 
results obtained in France as a consequence of the pro- 
visions of the 1879 law have been eminently satisfactory. 
The standardisation of the waterways to the 300-ton 
type has made it possible for boats of this size to | 
navigate all the principal waterways, and has thus led | 
to a considerable development of the water-borne traffic | 
throughout the country. The minimum dimensions 
prescribed by the 1879 law were adopted in the first 
instance, but as the result of experience, while the 
dimensions of the 300-ton boat have been retained, the 
cross sections of the canals and the dimensions of the 
locks have been still further increased in many cases. 
The Canal du Nord, which is about to be constructed by 
the French Government at a cost of £2,880,000, or 
£48,000 per mile, embodies the principles of design now 
considered best by French engineers, on the basis of their 
experience of dealing with a large traffic transported in 
300-ton boats of the standard type. Particulars of the 
proposed canal are given in the report. The same 


Boats. 
Carrying capacity, tons iieY Gap 
SS 
Breadth, ft. ... 
Draught, ft. 


CROSS-SECTION OF CANAL. 
(a) Width at water-level, ft. 
(b) Width at bottom, ft. ... 
(c) Depth, ft. Sat re 


Relation of cross section of canal to immersed cross section of boat 


DIMENSIONS OF Locks. 

OE a SE eee 
(6) Useful length, single, ft. ... 
(c) Useful length, tandem, ft. ... 
(d\ Depth over sill, ft.... 2... ... 
Clearance in width an Bs 

CLEARANCE UNDER THE Boat, 
In canal, ft. 5S Se ag Rites rae Co 
In locks, ft. 


tendency towards the standardisation of the 300-ton boat 
is evinced in the south-western waterways of Belgium 


of canals has been obtained by increasing the area of the 
cross section of many canals in relation to the immergeq 
cross section of the boat, and especially the depth under 
the boat. ; 

The larger table, No. II., which we reprint in full from the 
report, summarises the latest practice on the continental 
locked canals as regards the standard dimensions of 
boats, locks and waterways. 








SHIPBUILDING NOTES. 


IN reading the technical descriptions of vessels now cop. 
structed, one is struck by the absence of a type which once 
enjoyed a considerable vogue. We refer to vessels built with 
web frames, which, while now employed in vessels intended 
to carry oil in bulk, have almost disappeared so far as ordinary 
cargo steamers are concerned. No doubt contributory causes 
to that disappearance were the cost of construction and the 
diminution of hold capacity. But apart from that, it is true 
also that web frame ships have not had, from those respon- 
sible for scantlings, the favourable treatment that other forms 
of construction, now popular, have received. In nearly all 
cases the intermediate frames and side stringers were made 
very much heavier than was at all necessary. We feel that 
there are many modifications of the web frame system which 
are at once practicable and economical, and we hope to refer 
to these in the near future. 


WE notice that the Forth Shipping Company—Messrs, 
Andrew Weir and Co., London, Glasgow, and Middlesbrough— 
has decided to extend its service of vessels between the |’ orth 
and Tees so as to include Boston, Lincs., and thus bring the 
districts it serves at present into touch with the Midland 
Counties. The first sailing from Boston is fixed for 30th 
inst., and the sailing days will be:—From Grangemouth, 
Monday ; from Leith, Tuesday ; from Middlesbrough, Wednes- 
day ; and from Boston, Saturday. 








THE INSTITUTION OF CIVIL ENGINEERS.—At the ordinary meet- 
ing on Tuesday, the 9th November, at 8 p m., the following papers 
will be read :—‘‘ The Single-phase Electritication of the Heysham, 
Morecambe, and Lancaster Branch of the Midland Railway,” by 
J. Dalziel and J. Sayers ; ‘‘ The Equipment and Working Kesults 
of the Mersey Railway under Steam und Electric Traction,” by 
Joshua Shaw, M. Inst. C.E. It is also proposed to submit for dis- 
cussion at a later date a paper entitled ‘‘ Marine Propulsion by 
Electric Motors,” by Henry Alexander Mavor, M. Inst. C.E. 


INSTITUTION OF AUTOMOBILE ENGINEERS : GRADUATES’ SECTION, 
LonDON BraNcH.—The first o:dinary general meeting of the 
London Branch of the Graduates’ Section for the session 190-10 
was held on Tuesday, 19th October, 1909, at 8 o’clock p.m., at 
1, Albemarle-street, W. The chair wes taken by the president of 
the Institution, Dr. H. S, Hele-Shaw, F.RS., and an interesting 
paper was read by the chairman of the Section, Mr. Charles E. (. 
House, entitled ‘‘Indicators for Petrol Engines,” illustrated by 
lantern slides. The discussion was opened by Mr. H. Burchall, in 


France. 


Germany. 
600 
213 


26 


300 
126 
16-4 


92 102 
62 at 6-6ft. depth 52-5 
6-6 to 9-2 8-2 
(parabolic form) 
with provision to increase the depth 
by 1-65ft. by raising water level 
5-0 | 


water Jevel 
4-4 


4-3 to 5-5 


31-5 31-5 


19-7 
186 


133 
280 
8-2 to 9-85 9-§ 8-2 
3-3 6 5-25 


2-3 to 3-95 
2-3 to 3-95 


entlemen took part :—Messrs. R. H. Deane, 


which the following 
kerville-Cosway, F. A. Beecham, and the 


R. B. Hayles, L, H. 
chairman. 


which have been adapted or are being adapted to | 
barges of this type. On the North-Eastern lines of | 
Belgium, forming the water communication with Holland | 


In Germany the conditions differ in many respects from 
those obtaining in France and Belgium, owing to the 
relatively high proportion of efficient open-river naviga- 


FALL or A RatLway Bripce.—Early on Wednesday morning 
an accident occurred on the South-Eastern and Chatham Railway 


tions in the first-named country. Comparing the figures 
for open and canalised waterways in Prussia, we find that 
the capitalised outlay is £26,501,600, and the total annual 
charge for maintenance and interest in excess of revenue is 
£1,391,090. The maintenance charge alone exceeds the 
revenue by nearly half amillion. The total traffic reaches 
8000 million ton-miles annually, representing a cost to the 
State of .042d. per ton-mile. This low figure is due to 
the large natural rivers and their heavy traffic, and, if 
we eliminate the figures for the Rhine and Elbe, the 
annual charge per ton-mile is raised to about .10d. per 
ton-mile. It is probable this, a calculation based on the 
figures for canals only, would give results very similar to 
those quoted for France and Belgium respectively. The 
Prussian State Railways—21,300 miles of line—represents 
a capital expenditure of £457,200,000 (1905) and the goods 
traffic 20,660 millions of ton-miles, while the revenue, 
after deduction of administration, working and mainten- 
ance expenses, represents about 74 per cent. on the capital 
outlay. The natural waterways in Prussia are free from 
dues, and the dues charged on canalised rivers and canals 
provide sufficient to yield only a small surplus over the cost 
of maintenance and working. Itis, however, proposed to 
impose dues on the natural waterways for the purpose of 
meeting some part of the expenditure on improvements, and 
to increase some of the dues on canals. The preponder- 
ance in France and Belgium of canals and canalised rivers, 
- and in Germany of free rivers, is shown in the small table 





* No. XIII. appeared December 11th, 1908. 





and with the Rhine, the larger type of boat, carryi ig up 
to 485 tons, circulates, and its use is being extended, while 
still larger types of these boats, with a carrying capacity 
up to 2000 tons, frequent the Scheldt at Antwerp. 
As in France, the dimensions of locks and the cross- 


sections of canals have been increased to keep pace with | 


the extended use of the larger types of boat. 

German practice exhibits the same tendency to increase 
in the dimensions of boats as is found in France and 
Belgium, but owing to the large size of boats navigating 
the natural waterways, notably the Rhine, Elbe, &c., the 
growth in dimensions has been more marked, and the 
standard now adopted for the new canals is 600 tons for 
boats west of Berlin, and 400-ton boats east of Berlin. 
Provision is made in the new works for subsequent in- 
crease to 800 tons and 600 tons capacity west and east of 
Berlin respectively. 


In all three countries improvements have been effected | 


in recent years by increasing the lift of locks and thereby 
reducing the number. At the same time the traffic 
capacities of many canals have been augmented by the 


extensive use of twin, tandem and train locks; special | 
arrangements for filling and emptying the locks to ensure | 
more rapid manceuvring ; special appliances, fenders and | 
mechanically-driven spills and the like, for accelerating | 


the entrance and exit of boats, and water-saving arrange- 
ments where the question of water supply presents 
difficulties. Higher speed of travel, and, incidentally, 
the reduction of the deleterious influences on the banks 


| point is rarely more than a stream 6ft, wide, but the recent heavy 
| rains had apparently affected the foundations of the bridge. 


Company’s system which might easily have been disastrous to many 
lives,, Between the stations of Ticehurst Road and Etchingham, 
on the company’s line from London to Hastings, the route crosses 
the river Rother on a small brick-built bridge. The Rother at this 


It 


would appear that the engine and some of the front trucks of a 
goods train had got safely across the bridge, when it collapsed, 
throwing the engine and tender off the line and sending some of 
the trucks into the river. The driver, stoker, and guard were 
uninjured, and immediately took steps to prevent further accidents. 
During the day breakdown gangs from Ashford worked at the 
wreckage, the ordinary traffic being meanwhile diverted. 


INSTITUTION OF CIVIL ENGINEERS.—The Council of the Institution 
of Civil Engineers have made the following awards for the year 
1908-1909 :—Telford Gold Medals to Prof. B. Hopkinson, M.A., 
B.Sc. (Cambridge), and Mr. G. R. G. Conway (Monterey, 
Mexico} ; Watt Gold Medals to Messrs. D. A. Matheson (Glasgow) 
and W. C. Popplewell, M.Sc. (Stockport) ; (teorge Stephenson Gold 
Medals to Messrs. E. H. Tabor (London) and A. J. Knowles, B.A. 
(Cairo): the ‘‘Indian” Premium and a Telford Premium to Mr. 
T. R. Nolan, B.E. i Telford Premiums to Messrs. S. JJ. 
Reed (Newcastle), C. T. Purdy (New York), L. A. B. Wade 
(Sydney), G. Hobbs (Accra, est Africa), W. Cleaver (Port 
falbot), J. D. W. Ball (London), Prof. A. H. Gibson, D.Sc. 
Dundee), and R. D. Gwyther, M.Sc. (Buenos Ayres) ; the ‘‘James 

orrest” Medal and a Miller Prize to Mr. J. A. Wotherspoon 
(Glasgow); the Miller Scholarship to Mr. J. A. Orrell (Man- 
chester) ; the ‘“‘James Prescott Joule” Medal and Miller Prizes 
to Messrs. W. E. Fisher and E. B. Wood (London); Miller 
Prizes to Messrs. W. E. R. Gurney (London), E. G. L, Love- 
grove (London), J. Purser beeen am) G. C. Minnitt (Man- 
chester), S. F. Deacon (Manchester), C. H. Bradley and A. E. Mar- 
shall (Birmingham). 
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CROSS-COMPOUND TWO-STAGE AIR 
COMPRESSOR. 


AN air compressor embracing several features which are 


out of the ordinary has recently been constructed for the | 


Ashford works of the South-Eastern and Chatham Railway 
Company by W. H. Bailey and Co., Limited, Manchester. 
It is of the vertical tandem compound type, with Kiéster’s 
valve gear, and is capable of dealing with about 1000 cubic 
feet of free air per minute, compressing it to 100 lb. 


per square inch, The general arrangement of the plant is | 


seen in the engraving on this page, while our two-page Sup- 
plement shows the details of construction clearly. One of 
the essential features of the design is the combination of air 
cylinders and steam cylinders in such a way that the whole 
can be operated together as a compound machine or either 
pair separately as desired, each half compressing the air in 
two stages. Moreover, the steam cylinders being mounted 
above the air cylinders, can expand independently, and the 
air cylinders can be entirely removed without disturbing the 
steam cylinders. Both the steam cylinders and the air 
cylinders are provided with piston valves, and the point of 
cut-off for the steam to the high-pressure cylinder is in- 
geniously governed by the speed and the air pressure, while 
it can be adjusted during the operation of the plant through 
variable expansion gear. 

The valve gear for each air cylinder is operated by means 





of an excentric from the crankshaft. Free air is drawn into 
the space on top of the differential compressor piston 
through the upper port, the piston valve being above the port 
at the time. When the air piston arrives at the end of its 
stroke the piston valve in descending closes the top port, and 
on the return stroke the air drawn in as above mentioned is 
compressed on the np-stroke of the large piston to about 27 1b. 
| per square inch. The piston valve then descends, and the top 
port is uncovered to allow the compressed air to flow past the 
spring, valve at the top to the intercooler. This concludes 
the first stage of the operation. The air next passes from 
the intercooler to the suction side of the small high-pressure 
end of the piston, which is an annular space representing the 
difference in the diameters. When the piston descends, the 
second and final stage of compression to 100 lb. per square 
inch is effected. A movement of the piston valve next allows 
the compressed air to be discharged into the delivery pipe. 
There are three fixed points in the compression cycle, namely, 
the opening of the inlet, the closing of the inlet, and the closing 
of the discharge, which are positively and mechanically con- 
| trolled. The opening of the discharge, which is the only 
variable point in the cycle, is controlled by an automatic spring 
valve, which, however, is relieved of the necessity of quick and 
therefore noisy closing. During the suction stroke of either 
piston, the lower or upper valve occupies the space between 
| the cylinder port and the spring valve, reducing clearance to 
‘@ minimum by discharging the compressed air left in the 





space through the delivery valves. The makers claim that 
the proportions of the cylinders are such that the load on both 
sides is balanced. 

The exhaust steam from the low-pressure cylinder is con- 
densed in a surface condenser mounted over an independent 
air pump of the Bailey-Davidson type. The bearings and 
connecting-rod ends are lubricated by means of a pump, 
which circulates the oil, and the crosshead of the differential 
air piston is oiled by the special telescopic arrangement fitted 
in the cover of the cylinder, as clearly shown in the detail 
sectional view on the Supplement. 

The following are the leading particulars of the plant :— 

H.P. steam cylinder. . ae ar 400 mn. dia. 

L.P. steam cylinder .. .. 600 mm. dia. 

Differential air pistons ela . 515 and 415 mm. dia. 

I oc serve, oes, al as, a6 eS 

Capacity, £59 cubic feet of free air per minute when running at a 
8 of 155 revs. per min. 

Volumetric efficiency . 93% to % 

Mechanical efficiency 88 


We are informed that the consumption of saturated steam is 
18 lb. per indicated horse-power per hour, but that these 
machines operating with superheated steam show a much 
lower consumption. Indicator diagrams taken from the air 
cylinders show that there is a practically unrestricted flow of 
air on the suction side, while the wave-like delivery curve 
points to a very low resistance on the part of the valves and 
inter-cooler. 
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ELECTRICITY WORKS AT STEPNEY 




















Fig. i—-INTERIOR OF OSBORN-STREET GENERATING STATION 


THE STEPNEY ELECTRICITY WORKS. 


In the year 1892 the Whitechapel Board of Works 
obtained a Provisional Order for the supply of electricity 


to Whitechapel, and six years later it was decided to erect | 
a generating station for the electric lighting and power | 
Mr. Arthur Wright was 


distribution of that area. 
appointed consuiting engineer, a scheme was drawn up, 
plant was purchased and erected, and on December 16th, 
1899, current was switched on to the mains. At that 
time the machinery was housed in a small temporary 


building, but it was afterwards transferred into a properly | 


constructed power-house in Osborne-street, Whitechapel, 
which has since been extended, and from time to time 
new plant has been added to cope with the rapidly in- 
creasing load. The area for which this station was 


originally intended was greatly increased, when in the | 


year 1900 the London Government Act, 1899, came into 
operation and the newly formed Stepney Borough Council 


took over the Whitechapel Order and also the Provisional | 


Orders obtained by the Limehouse Board of Works and 
the Mile End Old Town and St. George’s-in-the-East 
Vestries. This ultimately gave rise to the extension of 
the Osborn-street building and to the purchase of two 


Tre Excineer™ 


city Works has an exceptionally good motor load, which 
| needless to say has augmented its success very consider- 
ably. The manner in which the motor load has increased 
since the year 1900 is somewhat remarkable for a London 
station. In 1900 the motors connected to the mains 
represented about 80 horse-power, whilst the aggregate 
figure for to-day is approximately 6125. Stepney is a 
busy place, containing as it does numerous small factories 
of various kinds in which the electric motor is able to 
play a prominent part. Its area amounts to approxi- 
| mately 1900 acres, with about 91 miles of streets. 

When the original scheme for the electric lighting of 
Whitechapel was drawn up the three-wire system was 
decided upon, and the Osborn-street station, as will be 
seen from our illustration—Fig. 1—is a typical example 
of its class, The voltage between the outers is 480, and 
there is therefore 240 volts on each side of the system. 
All the reciprocating engines are of the Willans type, 
and five out of the six of these engines which the station 
contains are coupled to Mather and Platt dynamos. 
| There is one balancing set of 120 kilowatts, four 
| main generating sets of 275 kilowatts each, and one 
| of 500 kilowatts. The dynamo of the latter set 

is by Dick, Kerr, and Co. The erection of this 


Fig. 3—PLAN OF BLYTH’S WHARF GENERATING STATION 


1000-kilowatt turbines and the necessary boilers to operate 
them. Thus the power station in Osborn-street which 
was originally intended for supplying electricity to White- 
chapel has now to deal with Stepney, and it is conse- 
quently known as the Stepney Borough Council’s Elec- 
tricity Works. That this station would ultimately prove 
altogether inadequate for its work soon became apparent, 
and, in consequence, in 1903 the Council purchased a site 
known as Blyth’s Wharf, which is situated on the 
riverside at Limehouse. Circumstances over which the 
Council had no control, however, prevented them from 
making use of the site until several years later. One 
thing which retarded the building of a new power station 
was the uncertainty created by the promotion of a series 
of London Power Bills, but in 1907 it became evident that 
no bulk supply scheme, even if sanctioned by Parliament, 
could be ready in time to assist Stepney. The borough 
electrical engineer, Mr. C. P. Tapper, was therefore called 
upon to report upon the proposed Blyth’s Wharf scheme. 
His report was duly approved by the Council, and in the 
autumn of 1908 the buildings were commenced. 

Here it should be mentioned that the Stepney Electri- 


500-kilowatt set used up the last piece of available 
space in the station, and the next step was to take down 
one of the end walls and to enlarge the building to double 
its original size. Then two 1000-kilowatt Parsons tur- 
bines were put down, thus giving the station « total 
generating capacity of 3720 kilowatts. That the Osborn- 
street station is erected in a suitable spot for the area 
which it was originally intended to provide for, there is 
but little doubt, but its position for the supply of elec- 
tricity to the Borough of Stepney cannot be regarded as 
satisfactory, even had it been possible to make the 
building hold the requisite plant. In the first place, all 
coal has to be conveyed to the works in carts, and, 
secondly, owing to no water being available other than 
that obtained from the mains, condensing on a commer- 
cial basis became impracticable. The question of con- 
densing was obviously of far less importance when the 
station only contained reciprocating engines, but the effect 
which the practice of running turbines non-condensing 
has on the steam consumption is by no means beneficial. 
Nothwithstanding the adverse conditions under which 
the Osborn-street station has been running, however, 
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Fig. 2—EXTERIOR OF BLYTH’S WHARF GENERATING STATION 


the works costs have remained remarkably low, which 
can, no doubt, be attributed to the discretion exercised 
by the engineers in the manipulation of the plant. The 
boilers at this station are considerably below the level of 
the engine-room, and one good feature about this arrange. 
ment is that water rarely, if ever, finds its way into the 
engine cylinders. As the station stands to-day, there are 
six Babcock boilers of the land type, each having a steam. 
raising capacity of 11,000 lb. per hour; also a marine type 
boiler by the same makers, with a capacity of 22,000 lb. 
per hour. The steam pressure is 200 lb. per square inch. 
The marine boiler and two of the land type are fitted with 
underfeed stokers, whilst the remainder of the boilers are 
hand-fired. Forced draught is supplied to the mechani- 
cally-fired boilers by means of a fan supplied by Musgrave 
and Co. The large marine boiler is fitted with a super- 
heater, the superheated steam being mixed with the satu- 
rated steam, as is now customary practice in quite a large 
number of stations. Eventually the marine boiler will 
be transferred to the new station at Blyth’s Wharf. Two 
Green’s economisers are provided in the main flue at 
the base of the chimney stack. There are two compound 
Weir feed pumps, each capable of dealing with 10,000 
gallons of water per hour. In addition to the economisers 
previously referred to there are also two exhaust steam 
feed-water heaters, which were supplied by Royles, 
Limited, of Irlam, Manchester. Very large coal bunkers 
are provided at the Osborn-street station, which, before 
the Blyth’s Wharf building was completed, served the 
useful purpose of providing space for the reception of 
two marine boilers. These have since been transferred to 
the new station, which we shall refer to later. Coal is 
supplied to the mechanically-fired boilers from overhead. 

The Osborn-street station has a refuse destructor, but 
it is not under the control of the electricity department. 
Steam is supplied from this destructor to the electricity 
department, and it is paid for according to the units 
which it generates. One 275-kilowatt set is always 
running on the separate destructor main. The water is 
treated at this station by means of a Reisert water 
softener, which was supplied by Royles, of Manchester. 
At present the storage tank capacity is 40,000 gallons. 

Turning now to the electrical equipment, the continuous- 
current switchboard is of the ordinary plug type, with the 
neutral panel in the centre and the positive and negative 
panels on the right and left respectively. To maintain 
the correct pressure at all points of the network during 
the evening load it is necessary to run four differ- 
ent sets of bus bars. There is an extra high-pres- 
sure bar, a high-pressure bar, a medium-pressure 
bar and a low-pressure bar. There are, naturally, 
pilot wires for the various feeders by means which 
the pressure at the feeding points on each side of 
the system can be tested. In all there are twenty- 
two feeders. Balancing can be carried out in several 
ways. The small 120-kilowatt set drives two dynamos 
in series, with a tapping taken off from the connec- 
tion between the two machines. The same applies 
to the two 1000-kilowatt turbine sets, one of which har, 
it should be mentioned, been transferred to the new 
generating station at Blyth’s Wharf. It should be men- 
tioned that the electric generators which these turbines 
drive are of the double current type, supplying direct 
current and three-phase alternating current from the 
same armature. The useful purpose which this class 
of machine will serve at Stepney will be apparent 
later. There is also a Mather and Platt motor 
balancer and a feeder booster by Bruce, Peebles and 
Co. The latter consists of two generators driven by 
a motor in the centre. Each of the generators is capable 
of delivering 600 ampéres at 50 volts. Thus feeders on 
both sides of the system can be boosted with this 
machine. 

With a large motor load such as Stepney has, it is by 
no means surprising that trouble has been experienced in 
maintaining a steady pressure during that period of the 
day when most of the motors are in use. This difficulty, 
however, has been overcome by the employment of a 
Tirrill regulator, supplied by the British Thomson- Houston 
Company, of Rugby. Mr. Tirrill, the inventor of this 
apparatus, conceived the idea of accomplishing automatic 
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voltage regulation by periodically short-circuiting the field 
rheostats. This is done by light vibrating contacts with 
very little inertia. The relative length of time during 
which the rheostats are short-circuited or active deter- 
mines the average value of the field current, and, 
consequently, the voltage of the machines. The 
Jeads from the field rheostats are short - circuited 
between the metal tips marked relay contacts 
in the diagram—Fig. 5—a condenser being connected 
across these contacts to prevent sparking. The closing 
and opening of these contacts is done by the differentially- 
wound electro-magnet controlled by the main contacts, 
which are also marked on the diagram. These main con- 
tacts are closed and opened by the control electro- 
magnet connected across the main bus bars. The action 
of the regulator is as follows :— Suppose the main contacts 
to be open, then the left-hand side only of the differential 
magnet is energised. It opens the relay contacts and puts 


gram is merely intended to explain the action of the 
device, and does not show the precise arrangement at 
the station under consideration. 

Two 1000-kilowatt Bruce-Peebles motor converters, 
which willeventually be supplied with high-tension current 
from Blyth’s Wharf, have been erected in this station. 
This current will be converted into direct current and 
supplied to the Osborn-street bus bars. In both cases 
three-phase current at 6000 volts is supplied direct to the 
stator windings, and 480 volts are obtained on the direct- 
current side. Eventually the remaining Parsons turbine 
at Osborn-street will be transferred to Blyth’s Wharf, 
when one-half of the Osborn-street building will be avail- 
able for converting machinery. At present the converters 
are erected in temporary positions, and current is being 
taken through one of these machines from the Poplar 
station, and is being paid for atthe rate of ‘7d. per unit at 
the generating end. A small battery is provided for 
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three-phase and continuous current. This set, as 
previously stated, has been transferred from the old 
station. The remaining set at Osborn-street of the same 
kind will be transferred to Blyth’s Wharf later. The 
condensers, which are of the Contraflo type, were also 
supplied by Willans and Robinson. For the 1000-kilo- 
watt Parsons turbines there are two condensers, one for 
each set, each being capable of dealing with 20,000 lb. of 
steam per hour, and they are guaranteed to maintain a 
vacuum of 28}in. with the barometer at 30in., and the 
circulating water at the inlet with a temperature of 
60 deg. Fah. Each condenser has 2200 square feet of 
cooling surface. The air pumps of these condensers are 
of the three-throw Edwards type. The diameter of the 
plungers is 15in. The stroke is Yin. For the 2000-kilo- 
watt set a condenser, capable of dealing with 36,000 Ib. of 
steam per hour, has been put down. It has a cooling 
surface of 3400 square feet. The air pumps for this 





Fig. 4—INTERIOR OF THE ENGINE-ROOM AT BLYTH’S WHARF 


the field rheostats into circuit. The terminal volts of the 
machines immediately drop below normal. This reduces 
the current in the control magnet, and the spring above it 
closes the main contacts. A current then flows through 
the right-hand branch of the differentially-wound magnet 
and destroys its magnetism. The spring above closes the 
relay contacts and short-circuits the field rheostats. The 
voltage rises above normal, the main contacts are again 
opened, and the operations of the two electro-magnets 
are repeated in the same order. Both contacts are 
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Fig. 5S-DIAGRAM OF REGULATOR CONNECTIONS 


repeatedly vibrating, the periods during which the 
relay contacts are closed adjust themselves automati- 
cally so as to maintain a constant voltage of the 
machines. The generator shown in the diagram, it will 
be observed, has a series winding, but the device is 
equally applicable to shunt-wound machines. Excellent 
results, we are informed, have been obtained at Stepney 
with the Tirrill regulator, which may be regarded as very 
satisfactory considering the nature of the load. The dia- 


use in case of emergency lighting and for excitation 
ses. 

The plan, Fig. 3, of the new station, which was formally 
opened by the Mayor of Stepney on Wednesday last, shows 
that it is situated in a much more convenient spot than 
the Osborn-street station. Being built directly by the 
riverside, it has the advantage of cheap sea-borne coal, 
and an ample supply of condensing water, so that the 
steam turbines which it contains can be worked under the 
best possible conditions. The buildings, which were 
erected by the Fulham Steel Works, to the designs of 
Mr. M. W. Jameson, the borough engineer, consist of a 
steel structure with ferro-concrete walls. The boiler- 
house and engine-room are respectively 63ft. wide by 
91ft. long and 67ft. wide by 91ft. long. The north walls 
are of a temporary nature, so that when necessary they 
can be taken down and the building extended to make 
room for more plant. The dotted lines in the plan 
indicate future extensions. 

An exterior view of the new building is given 
in Fig. 2, whilst Fig. 4 shows the interior of the 
engine-room, which latter, it will be gathered, is 
designed in accordance with latest practice, the con- 
densers and air and circulating pumps being placed 
in pits below the turbines. At present the engine-room 
contains a Willans-Parsons turbine coupled to a three- 
phase alternator, the latter having been supplied by 
Bruce, Peebles and Co. This machine is capable of 
developing 2000 kilowatts at a pressure between phases of 
6600 volts, with a power factor of .85. The periodicity is 
50 cycles per second. The exciter, it will be observed, is 
coupled to the alternator shaft. A somewhat unusual 
method of energising the field of this exciter has been 
adopted, its field leads being connected to two points on 
a resistance joined across the direct-current supply. In 
other words, the field strength of the exciter is varied 
by means of a potentiometer. Thus in the event of a 
shut down on the alternator, the exciter volts will rise 
with the speed, and no time will be lost in waiting for the 
magnets to become energised. The speed of the set is 
1500 revolutions per minute, and the alternator thus has 
two pairs of poles. The normal output of the set can be 
obtained with a steam pressure of 180 lb. and a vacuum 

| of 27in. The superheat is specified as 120deg. Fah. The 
| other set in this station is a 1000-kilowatt Parsons 
| turbine coupled to two generators, one being a con- 
| tinuous-current machine, whilst the other supplies both 





condenser are also of the Edwards type, and as in the 
case of those previously referred to, were supplied by 
Willans and Robinson, Limited. The diameter of the plun- 
gers is 17in., the strokeis10in. All the pumps used in con- 
nection with the condensers are driven by continuous- 
current electric motors. As will be gathered from the 
plan, in order to draw the circulating water from the river 
there are two wells. These are each 12ft. in diameter 
and 34ft.deep. The circulating pipes extend nearly 150ft. 
into the river. These pipes are 3ft. in diameter, and are 
arranged on the Bowden system, so that the direction of 
the water flowing in the pipes can be reversed. For 
delivering the circulating water three Rees Roturbo self- 
regulating pumps are to be employed. A pump of this 
type is also to be put down for supplying water for oil- 
cooling purposes, and another for draining the sump, all 
these pumps being coupled to Rees-Parker continuous- 
current motors. The large turbine is served by a pump 
capable of delivering 192,000 gallons per hour against 
heads varying from 15ft. to 55ft. The two 1000-kilowatt 
turbines are each served by a Roturbo pump capable of 
delivering 108,000 gallons per hour under similar con- 
ditions. The motors are of the enclosed type, and are 
connected to the outers of the direct-current system. 
They are provided with commutating poles, and can 
consequently run with fixed brushes at all loads. A 
starting panel for the motor of each pump is to be pro- 
vided, having an enclosed starter, double-pole switch and 
fuses, shunt rheostat and ammeter, the whole of the 
switch gear being enclosed. It is interesting to note that 
Stepney is the fifth large power station on the Thames 
to adopt the Rees-Roturbo pump. 

We have already referred to the fact that the 
1000-kilowatt Parsons sets each drive double-current 
generators. That is to say, coutinuous-current ma- 
chines with tappings taken off from the armatures 
and connected to slip rings on the shafts. Therefore, 
assuming the direct-current terminal volts of these 
machines to be 240, which is the normal pressure, the 
voltage between phases at the slip rings will be 240 x 
.61 = 146. To enable these machines to supply high- 
tension current to Osborn-street for driving the motor 
converters, or to run in parallel with the large alternator, 
the British Transformer Company, of Hayes, Middle- 
sex, is supplying a set of Berry transformers. Three 
single - phase transformers, each of 166 kilovolt- 
ampéres capacity, are to be connected in mesh on the 
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primary and secondary sides} They will raise the pres- 
sure from 145 volts to 6000 volts, and to compensate for 
the drop in the mains when 160 volts is applied to the 
primary 6600 volts will be available at the secondary. 
Intermediate voltages will, of course, be in the same 
ratio. This system of coupling single-phase units in 
mesh for a three-phase supply reduces the number of 
spares to a minimum, since if one transformer fails it 
can be disconnected, and the other two can be used on a 
lighter load. At full load, and 25 per eent. overload, the 
efficiency of these transformers is 98.7 per cent., and at 
half load it is 98.5 per cent., and the drop in volts at any 
power factor does not exceed 2.2 per cent. 

It will be gathered that these double-current generators 
will be able to deliver direct current to the bus bars in the 
new station, and at the same time to supply alternating 
current for operating the motor converters at Osborn- 
street, but it should not be forgotten that there is a fixed 
ratio between the alternating and direct-current voltages 
of these machines. They can also supply direct or alternat- 
ing current only. The direct current which is delivered 
to the bus bars at Blyth’s Wharf will naturally have the 
effect of reducing the large amount of boosting which 
is at present being done at Osborn-street, since the 
two stations feed the same network, and they are a 
considerable distance apart. The alternating current 
switchboard at the new station and that used at Osborn- 














Fig. G—ELECTRIC LUFFING CRANE 


street for switching the high-tension current on to the 
stators of the motor converters has been supplied by 
Reyrolle and Co., Limited, of Hebburn-on-Tyne. This 
type of switchgear was described in our issue of 
October 23rd, 1908, and it will be unnecessary for us 
to deal with it in detail here. It is interesting to note 
that, although the Reyrolle switchgear is extensively 
used in Northumberland, Durham, and other provinces, 
this is the first time it has been put into use in London. 
At Osborn-street provision has been made for starting the 
motor converters on the direct-current side, in which case 
they will be synchronised in the usual manner, the high- 
tension board having been provided with a synchronising 
instrument. Motor converters are admirably suited for 
Stepney, since their efficiency is higher than that of a 
motor generator, and they can change direct current into 
alternating current without the use of additional plant to 
govern the speed. As is now well known, all the high- 
tension conductors on the Reyrolle switchgear are com- 
pletely enclosed in cast iron chambers and embedded 
either in insulating compound or in oil. The switches 
are of the carriage type, and whilst the conductors 
are alive it is impossible to touch them. When the mov- 
able contacts are withdrawn from their sockets, folding 
doors close over the orifices in which connection to the 
bus bars was made. The ironclad portion of the gear is 
mounted behind a control board, which latter carries all 





provided by means of which it will be possible to link 
Stepney up with other electricity supply undertakings. 
The Mertz-Price system of protection is being adopted, 
not only for the protection of the feeders, but also of the 
generators and step-up transformers. Briefly, this 
system of protection is based upon the fact that the 
current which is led into any sound section must be 
similar in every respect to the current which is led out of 
that section, and by the insertion of current transformers 
at each end a balance of the secondary voltages is 
obtained. This state of equilibrium is only destroyed 
when a fault occurs between the protecting transformers, 
and it is the destroying of the balance which causes the 
switch on the faulty section to be opened. A full de- 
scription of the Price-Mertz system was also given 
in our issue for October 23rd, 1908. The low-tension 
switchboards erected at the new station were con- 
structed by Crompton and Co., of Chelmsford, and 
they were designed by the borough electrical engineer, 
Mr. C. P. Tapper. . The positive switchboard at Blyth’s 
Wharf is erected on the gallery, to the right of the Reyrolle 
gear, whilst the negative board is on the floor level. It is 
a plug board with vertical bars on the front and four sets 
of horizontal bars at the back, which enables the various 
feeders to be worked at different pressures. Each dynamo 
has a wattmeter and ammeter and single pole quick break 
switches with renewable contacts. At the end of the 
board additional vertical bars are provided, by means 
of which any number of horizontal bars at the back can 
be connected together. All the dynamo and feeder 
ampéremeters and voltmeters are of the edgewise scale 
type. The main switch in the dynamo circuits on the 
negative side is provided with automatic cut-outs. Cromp- 
ton continuous-current switchboards are also to be erected 
at Osborn-street. 

At present the boiler-house at Blyth’s Wharf con- 
tains three marine type Babcock boilers; one is capable 
of evaporating 22,000 lb. of water per hour, whilst 
the other two boilers each have a capacity of 11,000 lb. 
per hour. Underfeed stokers are fitted to the large boiler, 
which is supplied with forced draught by means of a motor- 
driven fan. The other two boilers have chain grates, and 
work with the Pratt system of induced draught. It is 
this system which gives rise to the cone-shaped chimney 
stacks to be seen in the exterior view—Fig. 2—these 
nozzle-formed chimneys giving rise to an injector action. 
The present coal bunker capacity is 1000 tons. A Weir 
feed pump, with a capacity of 10,000 gallons per hour, 
provides the boilers with water. At present a cold feed is 
being used, but we understand that economisers will 
eventually be erected. An Archbutt Deeley water 
softening plant has been transferred to Blyth’s Wharf 
from the Osborn-street station, together with storage 
tanks capable of holding 40,000 gallons of water. 

It is anticipated that there will shortly be a consider- 
able demand for power a long the riverside for the operation 
of cranes used for the loading and unloading of ships. 
A number of large electric cranes have already been 
erected for this purpose, and they are giving great satis- 
faction. Our illustration—Fig. 6—shows a Waygood’s 
new electric luffing crane at the British and Foreign 
Wharf. It is of the pedestal type, and is fitted with 
lifting, luffing and slewing gear. It is worked by three 
electric motors of 8,12 and 40 horse-power. It has a 
maximum and minimum rake of 80ft. and 30ft. respec- 
tively, and is capable of raising loads up to 30 cwt. at a 
speed of 240ft. per minute, and alternatively, loads up to 
6 tons at a speed of 60ft. per minute when working with 
a rake of about 32ft. The undertaking has been carried 
out to the designs of the borough electrical engineer, Mr. 
C. P. Tapper. 








THE DONCASTER AERONAUTICAL MEETING. 
No. II.* 

THE Doncaster aeronautical meeting was continued 
on Monday and Tuesday of this week, instead of 
terminating—as it would had the weather been favour- 
able last week—on Saturday. On Thursday and Friday 
there were no attempts at flights owing to the very 
boisterous wind, and Saturday was also practically a 
blank day, the only machine which left its shed being 
Captain Lovelace’s Blériot monoplane, but which, after 
having travelled about 200 yards at an even height of 
25ft., struck the ground, damaging the propeller and 
chassis. Later in the day, presumably to appease 
the 22,000 people gathered at the aerodrome in the ex- 
pectation of witnessing some flights, there was a 
parade of most of the machines which were then 
in a serviceable condition. As events proved, Monday 
and Tuesday gave the best results, the weather conditions 
proving quite favourable. Early on Monday morning 
Mr. Cody travelled about 2 miles 1500 yards, but owing to a 
defect in his engine suddenly came to earth. M. Sommer 
completed two rounds. M. Delagrange on his Blériot 
flew a furlong in 10# sec., but it was left to M. Le Blon 
to provide the excitement of the day. In the early 
afternoon in the face of a fitful wind he attempted 
a flight on his Blériot machine, but was caught 
by a strong side wind when attempting to round 
one of the curves of the aerodrome. He had a 
narrow escape from injuring himself, and cleverly 
avoided dashing into a line of spectators, but his 
aeroplane was seriously damaged, and he made no 
further attempts during the meeting. Sommer and 
Delagrange made a series of successful flights, the 
latter’s total distance for the day being 7 miles 495 yards 
in 10 min. 442 sec., and that of M. Sommer 7 miles 
495 yards in 10 min. 58} sec., and 5 miles 1595 yards in 
9 min. 7} sec. 

On Tuesday, the concluding day, when the air 
was cold and still, the first flight was made by 
Sommer, who was in the air 15 min. 8} sec., and flew 
9 miles 57 yards. Delagrange, on a Biériot machine 
fitted with a Gnome engine, gave one of the finest exhibi- 









tions of the whole meeting; he sprang lightly from the 
ground after a 30 yards run and rose gracefully to 
height of about 100ft. After making a great 
sweep inside the pylons and round the judges’ box, he 
travelled high and wonderfully fast, each turn being 
taken with extreme accuracy. His first round was covered 
in 1 min. 53 sec., whilst the official timing for the second 
was 1 min. 49sec.; his engine, which had in previous 
flights caused trouble, worked splendidly. His third 
round was made in 1 min. 47} sec., an excellent perform. 
ance, and comparing favourably with the 124 miles jn 
15 min. 503 sec. set up by Curtis at Rheims and with 
Blériot’s 6} miles in 7 min. 474sec. Delagrange flew g 
fourth round before descending, and his total distance of 
5 miles 1095 yards was covered in 7 min. 11} sec. Molon 
then essayed an attempt, using a Blériot monoplane fitted 
with an ordinary Anzani type engine, and remained in the 
air 4 min. 46} sec., travelling 2 miles 1435 yards. Sommer 
followed with a second flight, and completed twenty rounds 
Before descending for want of petrol he achieved the 
longest flight of the morning, beating le Blon’s previous 
performance by five rounds. He flew 29 miles 1575 yards 
in 44 min. 43 sec., and with a better petrol supply he 
would probably have equalled Farman’s record at Black. 
pool; his engine ran perfectly, and the wind had no 
swaying tendency upon the planes of the machine. To 
him goes the Doncaster Cup, awarded for the greatest 
aggregate distance of the meeting, a total of 136 miles 
280 yards. Flights have been made on six of the ten days 
of the meeting. 

To sum up, only four of the aviators did anything at all 
worthy of record. Sommer has been the most consistent, 
and Delagrange the most daring. Le Blon, little known 
before the Doncaster meeting, has covered 39 miles 
1745 yards; Delagrange, 39 miles 795 yards; and Molon, 
17 miles 1525 yards. Cody is the only English aviator 
who has done anything at all, but as he never steered his 
machine round the pylons of the official course, no record 
appears of his performances. Captains Lovelace and 
Maitland, both with standard aeroplanes, have not 
yet developed the necessary skill to fly them, and 
Mines never looked like leaving the ground with 
his somewhat extraordinary biplane. The failures were 
not, however, confined to English aviators, as Schreck 
failed to do anything with his new Wright biplane, 
whilst Count Von Der Burgh failed to get a flight with his 
Blériot monoplane, and Saunier did not put his Chauviere 
twin-propeller machine to any practical test, and has, it 
is understood, disposed of it to a Manchester purchaser 
to be remodelled, The total attendance was about 
160,000, and a deficiency of about £3000 is anticipated. 








TWO NEW BRITISH WARSHIPS. 


YESTERDAY two more ships for the British Navy were 
launched, the cruiser-battleship Indefatigable at Devon- 
port, and the cruiser Gloucester on the Clyde. The 
designs for the former represent the latest development 
of the Invincible idea, and although before she enters 
her first commission still more powerful vessels will be 
on the stocks, she will for a time be the most powerful 
cruiser in the world. The Invincible and her sisters, the 
first cruisers to have an all-big-gun armament, are, it will 
be recalled, 560ft. long, with a beam of 78}ft., and a dis- 
placement of 17,250 tons. The Indefatigable, which for 
the moment stands alone, is 20ft. longer, lft. broader, 
and displaces 18,000 tons. She is designed also to exceed 
the speed of the three sisters by one knot, as she is 
expected to attain 26 knots, and with that object in 
view her turbines will develop 45,000 horse-power. Her 
armament and its arrangement will be similar to 
that of the Invincible, but she will carry twenty 
4in. guns in place of sixteen, the main guns being 12in. 
fifty-calibre pieces paired in barbettes with heavy shields 
as beter. 





What is to be the next step in the progress of British 
cruisers is not generally known, the Admiralty having 
preserved the secret well so far, but it is said that the 
next vessel will be 600ft. long will displace 25,000 tons, 
will be propelled at 30 knots by turbines of 70,000 
horse-power, and will have eight 13}1n. guns instead 
of eight 12in. All these statements require to be 
received with caution, particularly the assertion that she 
will carry 13}in. guns. It is not improbable that further 
advances will be made with 12in. guns before the very 
serious step of changing the standard armament is 
adopted. Moreover, special forgings and an entirely new 
design of mounting would be required, and as far as we 
have been able to ascertain, the principal makers have 
not yet been approached on either point, save in a very 
tentative way. It has always been recognised that a 
bigger gun might some day be necessary, and gun- 
makers have prepared designs, whilst a 13} gun has 
been made at Woolwich, and is now on board the Excel- 
lent. There is, therefore, some grounds for the rumour, 
but it still lacks confirmation. 

The Gloucester, launched by William Beardmore and 
Co., is a second-class cruiser, one of five, all being built 
by private firms. She is 453ft. long, and displaces some- 
thing under 5000 tons. Turbines indicating 22,000 horse- 
power will propel her at 25 knots. It is reported that the 
same builders have just received the order to construct 
another vessel of the same type improved. 








Accorp1nG to the Electrical World, as the result of an 
inquiry made by a committee of the American Street and 
Inter-urban Railway Engineering Association, it has been ascer- 
tained that practically all the larger electric railway companies now 
make use of high-grade carbon brushes and grooved commutators. 
During the past year the brush manufacturers have made 4 
decided improvement in the quality and uniformity of their pro- 
ducts, Asa result of the use of grooved commutators and high- 
grade brushes, commutator troables have been reduced by about 
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RAILWAY MATTERS. 


A report from Santiago de Chile states that an im- 
rtant contract was signed on Tuesday by a British syndicate to 
construct 750 kiloms. of railway in Chile. The cost will, it is 
reported, be over £3,000,000, and the work is to be completed in 


four years. 

Tax monthly report of passenger train performance on 
the New York steam railways for August, 1909, shows that 65,312 
trains were operated, of which 87 per cent. were ‘‘on time ” at 
division terminals. In August, 1908, there were operated 62,397 
trains, of which 78 per cent. were on time. 


From a report of comparative tests made by an 
American trunk line on the new ferro-titanium steel rails and those 
of the Bessemer type, it is noted that the wear on the former 
showed 1.45 Ib. po yard, as against 4.18 lb. per yard on the latter, 
which is nearly per cent. in favour of the new alloy steel. 


Tue Oesterreichischer Zentral Anzeiger notifies that 
the Communal authorities of Bozen, in making their financial 
arrangements for the future, have included a sum of 1,800,000 
kronen (£75.000) for the construction of tramways in Meran and 
Buzen, and 600,000 kronen (£25,000) for the building of a theatre. 


Some time ago it was proposed that parliamentary 
sanction should be obtained by the London County Council to a 
acheme for running a service of trackless trolley cars beneath the 
Blackwall and Rotherhithe tunnels, It is now recommended that 
no further steps be taken in the matter, as the Council are aware 
that the system is still in an experimental stage. 


Tax Bulletin Commercial (Brussels) of 16th October 
announces, on the authority of the Belgian Consul at Batavia, 
that the Legislature of the Dutch East Indies intend to arrange 
for the construction of a number of large locomotives for service 
in 1911. The new locomotives are to weigh 90 tons, and are 
intended to take the place of those at present in use, which weigh 
42 tons. 

In his presidential address to the American Street and 
Inter-urban Railway Association, Mr. Shaw, at Denver, said that 
in round numbers there are 1250 street and inter-urban railway 
companies in America, with a total of 35,000 miles of single track 
and 75,000 passenger cars. The total number of passengers carried 
anrually is 10,000,000,000, and the gross annual income is 
440,000,000 dollars, 


Ir is sometimes difficult when necessary to use a car 
jack on unpaved sections of the line to find a firm foundation upon 
which to work. To avoid trouble from this condition, the motor- 
men of the Grosse Berliner Street Railways have been advised to 
take a motor trap-door from the car for a jack base. The men are 
also provided with small wooden blocks to keep the door in a 
horizontal plane where the roadway is very uneven. 


Tur Bollettino Finanze, Ferrovie (Rome) of 14th 
October reports that the Italian Government have arranged for a 
representative to proceed to Massaua for the purpose of going into 
the question of improved facilities at that port. The same dele- 
gate will also make investigations as to the most suitable spot in 
Benadir for the construction of a harbour which shall serve as 
a base for the railway about to be built through the interior. 


Tue Boletin Oficial of 16th September publishes a 
decree approving a contract between the Argentine Ministerio de 
Obras Piiblicas and the Empresa del Ferrocarril del Sud (Buenos 
Aires Great Southern Railway Company, Limited), by which, in 
return for certain alterations in former concessions to the 
company, the latter undertakes to extend the Juancho railway 
from the neighbourhood of Laguna Géngora to meet the line from 
Maipii to Mar del Plata. 


Tue Gazzetta Ufficiale of 14th October publishes the 
text of a contract entered into between the Italian Government 
and the ‘‘Societa per le Ferrovie Adriatico-Appennino,” of Milan, 
under the terms of which the latter is empowered to construct 
and work a steam railway, in nine sections, from Ortona to Castel 
di Sangro, with a total length of 148 kiloms. (92 miles). The cost 
of construction and initial equipment of rolling stock is estimated 
at 25,334,514 lire (£1,013,400). The concession is for a term of 
70 years, and during 50 years the concessionary company will 
receive an annual state subsidy of 8500 lire (£340) per kilom. 


Ir is reported that a large wireless telegraph and 
telephone station is to be erected at the Omaha shops of the 
Union Pacific Railway, where Dr. Frederick H. Millener will 
conduct wireless telegraph and telephone experiments. Dr. 
Millener hopes to develop wireless telephony to such an extent as 
to permit railway officials to keep in touch with trains, and thus 
govern their movements from sixty to one hundred miles from 
Omaha, If the system is developed as he expects, it will be 
possible for passengers on moving trains to carry on telephonic 
conversation within a radius of one hundred miles of Omaha. 


EXPERIMENTS with concrete telegraph poles by the 
Pennsylvania Railway have met with such success that the executive 
officials of the line have decided gradually to extend their use over 
the Fort Wayne, Panhandle, and other lines west. Before many 
months it is possible that old wooden poles along the lines in that 
vicinity will be replaced by concrete, No definite sum of money 
has been put aside for this purpose, but it is understood that the 
engineering department has been given orders to prepare to use 
concrete poles, The instruction and improvement programme for 
1910, which will be decided upon shortly, is expected to include 
orders to place many miles of concrete poles on the lines west. 


AccorpiInc to the Times, a new electric line from 
Chezery to Bellegarde, on the Geneva-Lyons route, will shortly be 
opened by the P.L.M. Railway Company. The bridges on the line 
are fine examples of engineering skill. The first viaduct from 
Bellegarde to Chezery, across the little river Valserine, consists of 
seven arches, each 18 metres wide and 45 metres high. A little fur- 
ther the line crosses a gorge of the same stream, which is spanned by 
an immense viaduct 82 metres in height and 80 metres in width, ina 
single span, with nointermediate supports. Itis called the Moulin 
des Pierres viaduct, and is stated to be the largest in France. M. 
Picard, a French engineer, of Bourg, designed and constructed it. 


THE summary of Australian States Railway reports 
shows that the revenue for the year ended June 30th was the 
greatest in the history of the Commonwealth, notwithstanding the 
recent reductions in freights, and extensions of railways to new dis- 
tricts. There are 14,846 miles of railway now open, which shows 
an increase of 2000 miles. Since 1891 the railway tracks of 
Victoria, New South Wales, and Queensland average 3500 miles 
for each State, while South Australia has 2000 miles. The gross 
earnings for the year amounted to £14,737,388 and expenses to 
£8,706,060, leaving a working profit of £6,031,328. Interest 
charges amounted to £5,074,363 on a capital of £143,865,852, 
leaving nearly one million sterling to swell public revenue. 


Somz electric motor coaches are being built for 
suburban service on the New York, New Haven and Hartford 
Railway. These cars are designed to operate on both the 
11,000-volt-alternating-current overhead system used on the main 
line and on the 600-volt direct-current, third-rail section 
used near the New York terminus. The cars are intended 
to pull trailers, and are equipped with four series-compensated 
motors. These and the step-down auto-transformers are 
supplied with forced ventilation from the blower system. When 
the equipment is operated under forced ventilation the one- 
hour rating of each motor is 200 horse-power. Each car is guaran- 
teed to haul two 50-ton trailers, and when so operating will 
accelerate normally at a rate of 0.7 miles per hour per second, 





NOTES AND MEMORANDA. 


Ir is estimated that the German Empire has nearly 
25,000,000 acres of forest, of which 31.9 per cent. belongs to the 
State. German forestry on scientific lines has resulted in raising 
the average yield of wood per acre from 20 cubic feet in 1830 to 
65 cubic feet in 1904, During the same period it has trebled the 
proportion of the sawn timber secured from the average cut. In 
fifty-four years it increased the money returns from an average 
acre of forest sevenfold, yet to-day the forests are in better 
condition than ever before. 


An article in the Génic Civil states that seventy-eight 
electric furnaces now exist in the steel works of the world, of 
which thirty-five are on the induction and forty-three on the arc 
principle. Fourteen are Kjellin furnaces, eleven Stassano, ten 
Réchling-Rodenhauser, three Elecktrometall Society (Sweden), 
and one each Colby, Hiorth, Keller, Schneider, and Wallin. 
There is a steady and marked tendency to increase the capacity 
of these furnaces, some of those already constructed holding as 
much as eight to ten tons, 


A type of Leclanché battery has been patented in 
France in which the present electrolyte of sal ammoniac is replaced 
by chloride of manganese, It is claimed that the cell holds up 
much better in this case, and that it can be short-circuited 
without harm. It has no consumption on open circuit. The 
internal resistance of the battery is low, and it bas a large 
effective yield. Besides the liquid does not freeze in extreme 
cold. A novel feature lies in the fact that the exhausted battery 
can be regenerated by charging it by an outside current. 


To secure accurate information with reference to the 
weather conditions, Dr. William Shaw, Director of the Meteoro- 
logical Office of Great Britain, has been travelling in Western 
Canada, With reference to the alleged general changes in the 
climate, owing to the settlement of the country, Dr, Shaw is 
sceptical. He states that he has observed that the people of all 
localities are under the impression that the climate of their district 
is undergoing a change. The statistics do not, however, bear out 
this idea. There are oscillations, but no permanent changes in 
the climate. 


Tue hilly territory of Trieste, it is stated in a consular 
report on that district, is covered by pointed stones which prevent 
any cultivation, and some years ago the Societdi Agraria offered 
prizes for those who would remove them and thus change the waste 
ground to meadows. The work has now been going on for some 
years, and every autumn a commission ascertains the area of the 
pro redemption and the difficulties to be encountered, and 
fixes the prize to be given. In spring it again visits the improved 
grounds and pays the prizes if deserved. This year in the different 
parishes 66 peasants improved 44 acres, and received £208. 


Tue smelter production of lead in the United States in 
1908, as given ed C, E. Siebenthal, of the United States Geological 
Survey, under the date of May 24th, was 408,523 tons of 2000 Ib., 
against 442,015 tons in 1907, and 418,699 tons in 1906. The pro- 
duction of refined primary lead, which embraced all desilvered 
lead produced in the country, and the pig lead recovered from 
Mississippi Valley lead ores was 396 433 tons, against 414,189 tons 
in 1907, and 404,669 tons in 1906. The antimonial lead produced 
was 13,629 tons, and the recovered or secondary lead 18,283 tons. 
In 1908 the lead smelted from domestic ores was 310,762 tons, and 
= a ores and foreign base bullion—almost wholly Mexican 
—97,761 tons. 


Heavy explosions in the sewers of a portion of New 
York City containing many garages, states a contemporary, again 
draw attention to the danger of allowing petrol to enter sewers. 
Some of these explosions were so violent as to resemble the ex- 
plosion of a small boiler. Manhole covers were blown into the air, 
windows in the neighbourhood were shattered, and a number of 
persons injured. The sewers of the city discharge into tide water, 
and at high tide the sewage in them backs upia some cases, It is 
rg that petrol floated on the surface of the sewage when the 
atter was backed up by high tide, and its vapour was ignited 
by aspark that might have been due to several causes, While 
such explosions will not follow every discharge of petrol into 
sewers, their occasional occurrence and the possibility of much 
serious injury from them, states our contemporary, are a justifica- 
tion for rigid rules efficiently enforced to prevent the practice. 


Tue following notes concerning the storage of Cali- 
fornia or crude oil in concrete reservoirs were recently given in 
Concrete. A 1,000,000-barrel reservoir, lined with concrete, has 
recently been completed at Port Richmond, Cal., and one of 
800,000-barrel capacity is under construction near Bakersfield. 
The practice is to excavate the earth, which in most fields is a 
sandy loam, porous and very dry, to about one-third the depth 
of the proposed reservoir. With the material removed, a levee 
is built round the excavation, having side slopes of 1:14 on 
both faces. The bottom and sides are then covered with about 
8in. of concrete, often reinforced with expanded metal or some 
equivalent. Small cracks that occur at the junction of the sides 
and bottom and along the line between the cut and the embank- 
ment soon become filled with sediment and are believed to permit 
the leakage of very little oil. A number of such structures in 
Southern California has recently been examined and no signs 
of depreciation in the quality of the concrete were found. 


Tue bond between concrete and steel, as influenced by 
repeated loading, has been investigated by Professor B. Kirsch, of 
Vienna, and a summary of the work was presented to the Copen- 
hagen Congress of the International Association for Testi 
Materials. The bars were plain, 20 mm. square, some rusty an 
some bright, and were tested by embedding one end in al: 3 
Portland cement mortar cube of 20cm. edge. The adhesion 
surface was 125 square centimetres, and the load applied was 
150 kilos., amounting to 1.2 kilos. per square centimetre, or 17 lb. 
per square inch of bonding surface. The load was applied fifty 
times, this limit being set because Professor Kirsch believes that 
any loosening of the bar, if noticeable, would become apparent 
after a few applications. The experiments on specimens one 
month and three months old convinced Professor Kirsch that a 
repeated load of 171b. per square inch does not produce any 
alteration in the adhesion, either with bright or rusty bars. The 
cubes, on the completion of the adhesion experiments, were tested 
in compression, the rods being left in them, and developed 
strengths of 1520 lb. and 1790 lb. per square inch for the one-month 
and three-month cubes respectively. 


An interesting discussion, aroused by the storm of 
September 25th, has been going on in Nature and elsewhere, 
between Sir Oliver Lodge and Dr. C. Chree. The former claims 
that the phenomena are consistent with and strongly support the 
theory that such storms are due to the emission of vast multitudes 
of electrons from the surface of the sun during a solar 
eruption, as evidenced by the appearance of ‘‘spots on the 
sun.” The stream of electrons, projected at an immense velocity 
in the form of a conical beam, has a magnetic effect calculated to 
be equivalent to that of hundreds of millions of amperes, and as 
the beam passes over or near the earth, the magnetic disturbances 
pass from positive, through zero, to negative. Dr. Chree points 
out, however, that the disturbances are not limited to the declina- 
tion, as Sir Oliver appears tacitly to assume, but take place also 
both in the meridian and in the vertical component of the earth’s 
magnetic force, and the storm does not correspond to a disturbi! 
force in a fixed direction, waxing and waning, but is irregular an 
oscillatory. Moreover, the average duration of such storms is not 
9 hours, but 30 hours. Dr. Chree does not combat or support the 
emission theories, but calls for reservation of judgment and minute 
study of the records with an unbiassed mind. 








MISCELLANEA. 
Boru Italy and Austria are reported to have decided 


upon the construction of new bases for their future Dreadnought 
fleets, Italy at Ancona, and Austria at a place yet to be selected. 
At — each country has a four-battleship programme pro- 
jected. 


A suBway for Vienna is projected, according to 
the Zeitschrift des Oe5sterreichischen Ingenieur Vereines. This 
new system, which, if built, will be the first subway in the city, is 
designed to run in two lines, crossing each other at right angles in 
the centre of the city. The project at present calls for municipal 
ownership and the construction of a large power plant, from which 
light and power are to be sold. 


THE report by Major Cooper-Key, Chief Inspector of 
Explosives, on the explosion at the gunpowder factory at 
Fernilee, Derbyshire, on August 12th, which caused the loss of 
three lives, was recently issued. Major Cooper-Key comes to the 
conclusion that the accident was due to a hard foreign body 
passing through the ‘‘rolls” of the corning machine. He adds 
that there is no evidence to show whether the foreign body was 
carried into the building in one of the barrels, or fell from the 
roof, or was part of the machine itself. 


WE hear that the Admiralty have approved of draughts- 
men and others temporarily employed at the Admiralty being 
paid for overtime while on duty there, in all cases in which the 
extra time worked is tolerably continuous. Payment, however, 
is to be made primarily from the grants made for ships building 
or repairing at the respective yards to which those concerned 
belong, and, therefore, notification of this decision has been sent 
to the several dockyards. It has hitherto been the rule to regard 
overtime in these cases as being covered by the allowance, addi- 
tional to pay, granted to men serving at the Admiralty. 


TuE torpedo-boat destroyer Santa Catharina, the eighth 
of the ten destroyers ordered by the Brazilian Government from 
Jarrow and Co., Limited, of Glasgow, was successfully launched 
on Monday, the ceremony being performed by Senhora Boiteuz, 
wife of Captain H. Boiteux, Secretary of the Brazilian Naval Com- 
mission. The Santa Catharina is 240ft. in length by 23ft. 6in. 
beam, and will be fitted with two sets of a triple-expansion 
four-cylinder engines and two double-ended Yarrow boilers, each 
boiler supplying steam for about 4000 horse-power. The guaran- 
teed speed is 27 knots, being the same as the destroyers recently 
ordered by the Brazilian Government. 


AccorpiInG to the Electrical Review, the Admiralty 
have decided to erect a wireless telegraph station at Wick. An 
acre of ground has been leased, and provision will be made for a 
staff of twelve men. The station is to be equipped with the 
latest appliances for long-distance communication, and is expected 
to be in working order early next year. It is reported that the 
airship Zeppelin III. has been proved capable of communicating 
by wireless telegraphy with stations at a distance of 300 miles. 
Nevertheless, the experts consider that, to ensure successful com- 
munication, wood must be substituted for aluminium in the con- 
struction of the frames of airships of the rigid type. 


We hear that the Delaware is now undergoing 
standardisation tests and will soon be placed in commission, this 
being the first American battleship of the Dreadnought type. 
She has a displacement of 20,000 tons, 25,000 horse-power, and a 
contract speed of 21 knots, which she has already exceeded in 
one of her trials. She mounts ten 12in. guns, and is protected 
by unusually heavy armour. The United States is to have four 
hattleships of the Delaware type, the others being the North 
Dakota, a sister ship, which will undergo trials this week, and the 
Florida and Utah, of 21,500 tons, which are now one-third com- 
pleted. These are to be followed by the Arkansas and Wyoming, 
of 26,000 tons, with twelve 12in. guns. 


Tue British Consul for Lyons, in his annual report, 
which has just beensissued by the Foreign-office, after referring to 
the falling off in the demand for high-powered pleasure motors, 
goes on as follows :—‘‘ This falling off caused many manufacturers 
to turn their attention to a hitherto neglected branch of the 
industry, the commercial motor vehicle, from the post-office van 
and the taxicab to the powerful lorry enabling heavy loads of 
wine, flour, &c., to be carried over long distances without break- 
ing bulk. The motor omnibus or char-d-banc is now a familiar 
sight in the Dauphine and Savoy Alps, and has done much to 
open up to tourists beautiful districts hitherto scarcely known. 
This and other forms of the commercial motor seem capable of 
almost infinite development.” 


Nationa forestry operations in Italy have been 
carried on for forty years, and a report just issued by the 
Secretary of Agriculture of that country shows that the 
Government are conducting a vigorous policy of afforestation in 
order to remedy the ruinous conditions which followed the 
destruction of trees in the past. During the last thirty years 
122,000 acres of Government land have been planted in twenty-five 
provinces, of which area 69,000 acres were planted in 1907, and 
this work is being carried on so rapidly that only about 36,000 
acres of Government land now needs planting. The Government 
have also distributed great numbers of young trees and seeds for 
planting private property. Work of such an expensive nature in 
a country where the demands for national funds are so numerous 
and pressing as in Italy is a significant commentary on the value 
set upon afforestation where the experience of many centuries 
furnishes considerable information of unquestioned value regard- 
ing matters of this nature. 


We in England have had so little experience with 
electrical transmission by means of overhead wires that it is 
interesting to note the troubles experienced by the Ferndale 
Collieries in South Wales, as described by Mr. W. H. Patchell, the 
consulting engineer to the scheme. The chief trouble was caused 
by the failure of the insulators. These were of porcelain carried 
on iron stems and cemented to the stem with sulphur and glass 
cement. The cement and the iron swelled up under the influence of 
hot weather, and cracked or completely burst the insulators. If 
rain followed it frequently penetrated the cracks and formed a 
semi or intermittent short-circuit from the line to earth. This set 
up electrical surging in the line and burnt up several instruments 
and disabled other apparatus. In some American transmission 
lines the insulator is screwed on to the pin with a fairly slack fit to 
permit of slight differences of expansion, and a lead nut is cast 
inside the insulator in order to prevent unduly high local pressures 
between pin and insulator. 


At the Stafford Rural District Council on Saturday, 
October 23rd, a sub-committee was appointed to confer with a 
committee of the Stafford Town Council, with the object of 
obtaining evidence as to the alleged smoke nuisance caused by the 
large quantities of smoke emitted by the chemical works. Mr. 
W. Peach said there was another question which it might be 
advisable to consider. The pumping of brine by the various salt 
companies at the Common had rapidly developed lately. Brine 
was being pumped continuously in large quantities, and in view of 
possible subsidences in consequence of the abstraction of the brine 
it was a matter which should receive attention. He understood 
that in other salt districts there were what were called compensa- 
tion areas, in which those who were pumping the brine contributed 
to a compensation fund. In all probability, in the course of time, 
there would be subsidences at Stafford, as in other districts where 
brine was pumped, and he should like the question of forming a 
compensation area at Stafford, if it were at all possible, to be 
taken into consideration. The clerk said he had no knowledge 
what had been done in other places, but he would make inquiries, 
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REPLIES. 


W. L. V.—The question which is the most economical intermediate receiver 
pressure is one about which much controversy takes place. If you raise the 
pressure in your receiver then the :atio of expansion in the high-pressure 
cylinder will be diminished if the effe -tive pressur+ is to remain un- 
changed, because the back pressure wi'l be augmented. More work 
will » hen be done in the low-pressu e cylinder. If you reduce the inter- 
mediate pressure, more work will be done in the high-pressure cylinder 
and less in the low, unless you aiter the point of cut-off init. Provably, 
but not c-rtainly the st+am consumption will be the same in either 
case. If you can get diagrams taken under both conditions and combine 
them. you will learn more at a glance than any book can teach you. 
You can, however, with advantage study the article in Clark’s ** Rules, 
Tables, and Memoranda,” beginning at page 849. On page 89 you will 
= —— answer to your question, but it is far too long 10 repro- 
duce here, 
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at 8 p.m., at the Caxton Hall, Westminster, 8S.W. Paper, ‘‘ Technical 
Popular Fallacies,” by A. 8. E. Ackermann. 

Tue InstTiTUTION OF CrviL ENGINgERS.—Tuesday, November 2nd, at 
8p.m., at Great George-street, Westminster, S.W. Ordinary meeting. 
Address by Mr. James C. Inglis, the President. 








DEATH. 


On the 25th October, at 3, Stanway-zardens, Acton, of pneumonia, 
Ma.cotm Granay, C.E., aged 61 years. 
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Standardisation as a Principle. 


THIS article has little or nothing to do with the 
work of standard committees. Not much has 
hitherto been said concerning the ideas which lie 
at the rootof all practical applications of a principle. 
A consideration of one or two of them is not out of 
place at an epoch when standards of all kinds are 
daily growing in popularity. There are two funda- 
mental reasons for the establishment of standards. 
The first may be said to be purely commercial. It 
is concerned, with the daily life of all communities. 
The second is mechanical or scientific. It is 
necessary to an advanced state of civilisation. The 
first types of standards are measures of length, 
weight, volume, or value. Thus, among Hottentots 
sO many cows represent the standard value of a 
wife. With civilisation comes the yard or the 
metre, the gallon or the litre, the pound or the kilo- 
gramme, and soon. This standardisation is of the 
utmost value, for reasons which need no setting forth 
for our readers. 

At first sight it would appear that the establish- 
ment of engineering or mechanical standards would 
be as essential an attribute of advanced civilisation 
as are commercial standards. This, however, is 
not so. The standardisation of everything has 
been warmly advocated, and af all events inter- 
esting, if not convincing, arguments have been urged 
in its favour. The fatal objection is that universal 
standardisation would be fatal to progress; with its 
introduction originality would be killed on the spot. 
The range of the principle is limited. If we push it 
beyond that limit we shall do mischief. Let us cite an 
example. The Engineering Standards Committee 
have fixed on certain types of locomotive as standard 
engines for working traffic on Indian railways. 
There is no fault to find with them. They are, no 
doubt, well-designed engines, quite suitable to the 
work they haveto do. But no man whose brains had 
not become fossilised would dare to assert that no 
better engines could ever be produced. The advan- 
tage of having standard engines is that they may 
be built to stock, and so certain commercial benefits 
can be assured. But beyond this it is not easy 
to see what is gained; while the absolute probibi- 
tion of new designs would be the most unwise thing 
conceivable from the point of view of the locomotive 
superintendent and the traffic manager. It is useful 
to have standard rail sections, standard sleepers, and 
multitudes of other things; but there is a wide differ- 
ence between utility and imperative necessity. To 


establish standards is one thing; to compel all men 
to fall down and worship them is quite another. 
| If we examine the position with some care, it 








will soon be seen that standardisation is at its 
best in details, at its worst in complete designs. 
A standard for the proportions of cement concrete 
may be very useful. A standard for the dimensions 
of monoliths for the construction of harbours would 
be ridiculous. Whitworth’s screw threads are 
simply invaluable. To fix the diameters of piston- 
rods in relation to the size of the pistons would be 
to go beyond the range of the principle. Minute 
standardisation is constantly advocated on the 
ground that it permits of the replacing with facility 
of the parts of a machine worn out or broken. In 
point of fact, while it may do this in one case out 
of ten, in the other nine it will not. A pin is 
worn, and must be replaced. A new pin, precisely 
the original size of the old one, is ordered, and 
obtained easily enough ; but it will not fit because 
the holes in which it works are also worn. 
Standardisation has narrow limits in matters that 
concern repairs and renewals. 

But standardisation is not confined to the practice 
of civil or mechanical engineering. It is rapidly 
coming to be the rule in technical education. Pro- 
fessor Perry has spoken out on this point, but he is 
as one crying in a wilderness. There are standard 
books, standard methods of teaching, standard 
methods of examination—mostly wholly unintelli- 
gent—standard formule, standard tables—all useful 
servants, but the worst possible masters. Mr. 
Henry Adams, President of the Association of 
Engineers-in-Charge, took for the thesis of his 
inaugural address recently delivered “ Standardisa- 
tion.” We commend the following quotation to 
our readers :—* The publication of a good text-book 
in any subject tends to standardise the work in that 
subject, and to some extent to cramp the minds of 
the students by giving the impression of finality. 
Although there are undoubted advantages in stan- 
dardisation, it chiefly helps the average man, and 
aids economical production; while the man of 
intellect is more or less hampered by having a 
rigid model set up for him beyond which he 
may not.pass. The whole tendency of modern 
education and official regulation is to make 
one man as much like another as_ possible, 
to stamp out individuality and to discount 
common sense. I have had not a little to do with 
technical education, and in a small way have 
attempted to stem the tide of the current reliance 
on rules and formule. I have always advised 
students to try to understand the principles, and 
then the formulz would follow of their own accord 
without being g burden to the memory. My 
remark to a student on one occasion shows what 
I mean. He was troubled about a formula for some 
simple thing, and in remonstrating I said, ‘If you 
were in a stokehold when a gauge glass burst, you 
would want a formula to help you out of danger.’ ”’ 
Who has not met the young man who answered 
a statement of a fact with, “ What is the formula 
for it?” 

It requires little consideration to show that if 
rules and regulations existed for everything, or even 
to a considerable extent, no high order of intellect 
would be required for the conduct of any business. 
It is because much can be done by rule that a host 
of men succeed in earning a living as engineers. 
They have little or no originality, and they are 
never asked to originate anything. The men who 
make history, whether in pure science or in engineer- 
ing, are just those who refuse to be trammelled by 
rules and formule and cut-and-dried methods of 
doing or designing or making things. The man 
who works to rules, without any real understanding 
of what is the foundation on which they are based, 
and what they involve, can only be regarded as a 
copyist. He bears the same relation to the 
true engineer that Watt’s carving machine does to 
a sculptor. A very average man could build a 
petrol motor from a few sketches and a table of 
dimensions; but it is to the last degree unlikely 
that he could effect the smallest improvement: It 
must never -be forgotten that standardisation 
invariably follows invention. It is never co-ordi- 
nate with it. It never stimulates it or helps it in 
any way. The same ground is always gone over. 
History constantly repeats itself. There were no 
standards for the dimensions of the first railway 
engine. The first dynamos were built without any 
attempt at standardising a design, or even the 
dimension of parts. We have now flying machines. 
We presume that they will be standardised some 
time in the not distant future. 

Writing particularly in the interests of our 
younger readers, we warn them against attaching 
an exaggerated value to that method of working in 
mental grooves, one aspect of which is the reduc- 
tion of everything to a fixed standard. Obedience 





is an excellent, an indispensable thing; but. it 
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should always be intelligent. The use of a text- 
book formula without understanding what it 
implies, how it came to be prepared, and what are 
its limitations, may land the user in a catastrophe. 
It is, of course, far easier to take things for 
granted, to assume that so long as you stick to 
“Molesworth” you cannot go wrong. But engi- 
neering skill, reputation, and honour are not for 
those who take things easy. Standardisation is a 
word of large application. The student must 
always keep its limitations steadily in view; and 
in doing this he will be greatly helped if he will 
take the trouble to think out for himself the nature 
of the principles which are involved in the construc- 
tion of any standard whatever, whether of prices, 
or morals, or screw threads, or rail sections, or 
office management. 


The Steel Trust. 


THE future of the United States Steel Corpora- 
tion, whether viewed from a Stock Exchange 
or a steel market standpoint, is a matter of 
profound consequence, for if one-half of what we 
hear about it is true, it is not only going to earn 
enormous profits for its shareholders in the near 
future, but it is going to be in a position to under- 
sell British and other steel makers in the world’s 
markets. The productive capacity of the Steel 
Trust furnaces and mills already exceeds the 
combined capacity of all the iron and steel works 
in Great Britain, and it is being increased. If, as is 
likely, the day again comes when the United States 
home demand falls far short of the productive 
capacity of the works, Trust and independent, and 
if, as is asserted, the Trust can make steel more 
cheaply than any other concern in the world, 
British and other iron and steel producers can 
prepare for competition of a volume and character 
unprecedented. Let us see. 

In the first place, note a message received 
from New York a few days ago. It is stated 
that the famous price maintenance agreement, or 
understanding, which existed between the Steel 
Trust and the leading “ independents”’ during the 


depend, in the main, upon the real status of the 
Corporation as a competitor with, and a dividend 
earner in relation to, its rivals at home and abroad. 
The basic and cardinal question is this: Can the 
Trust produce steel more cheaply than its con- 
temporaries? We unhesitatingly assert that it 
cannot, and in our opinion it will not obtain 
anything approaching a monopoly in its own 
markets ; it will not absorb the independents ; and 
in competition with the independents at home it 
will not be able to earn big profits ; while abroad it 
will be able to do very little in competition with 
British and German steel makers. 

In order to see that there is now very little 
prospect of the Trust absorbing its independent 
neighbours we have only to consider briefly the 
question of iron ore supplies on the one hand and 
finance on the other. It may be recalled that a 
little while ago the Trust directors made a great 
parade of the acquisition of the famous Hill 
ore lands in Minnesota. The “ Hill lease,” as 
it was termed, gave the Trust a monopoly of 
nearly all the best ore available, and strengthened 
its position enormously, so it was claimed. 
Bat it is more than probable that the Hill 
lease will prove a bad bargain. To begin with, the 
royalty starts at 85 cents per ton, and rises to 
1 dol. 19 cents within ten years. On top of this 
extravagant private royalty—a charge amounting 
to practically 2 dols. per ton of pig iron—the 
Minnesota Legislature is threatening to impose a 
special tax of 20 cents a ton on all ore mined in 
that State. These charges—a high royalty and a 
tax—upon the Trust's ore supply, ia view of certain 
new circumstances which have arisen, must strike 
a blow at the very foundations of the Corporation. 
This ore has to come down the Lakes, which are 
closed to traffic for nearly half the year. Now, first 
we have a charge of practically a dollar a ton in 
the ground. To get this ore out of the ground costs 
about 50 cents a ton, and the cost of mining is 
increasing continually. This makes, roughly, a 
dollar and a-half a ton at the mine, with the pros- 
pect of a State tax added. To get the ore to the 
Lake steamers costs another 70 cents, to take it 


recent period of depression, has been renewed, and 


that there will be amicable working between the 


rivals in the future. This announcement will 
strengthen the belief entertained in some quarters 
that the day is not far distant when the Steel Trust 
will control the whole American industry. Indeed, 
it is distinctly stated that it will soon have the 
whole business in its own hands. But will it? Let 
us take a glance backward. When first the Trust 
was organised, it was freely asserted that it would 
soon absorb all the American concerns worth 
absorbing. That was in 1901. But, as a matter of 
fact, it has a smaller share of the United States 
iron and steel trade now than it had then. Its first 
full calendar year was 1902; its last, of course, 
was 1908; but as 1908 was a year of deep de- 
pression it does not lend itself to a fair comparison. 
We will take, therefore, 1907. That the Steel 
Trust not only failed to attain its main object— 
the absorption of the entire trade—but actually 
receded further from it, between 1902 and 1907, 
is proved by the following figures showing the 
proportion of total United States output made by 
the Steel Trust :— 


1902. 1907. 
Per cent. Per cent. 

Iron ore - 45.1 43.3 
Pig iron ane 44.3 41.7 
Bessemer steel... ... 73.9 64.7 
Open-hearth steel ... 52.4 47.9 
Bessemer rails ... 65.4 51.6 
Structural shapes, ... 57.9 54.9 
Plates and sheets : 59.4 55.8 


Wire rods... 71.5 71.5 


The 1908 figures give the Trust a slightly better 
result than those for 1907, but it is still making a 
smaller proportion of the total American output 
than it did in the early days. Although it has 
largely increased its productive capacity, its rivals 
have increased theirs still more largely. Relatively 
to the total trade of the country, and comparatively 
to the progress of its rivals, the Trust has lost 
ground. 

Now, if the Trust has failed to absorb its rivals 
in the past, what prospect has it of absorbing 
them in the future? If it does absorb them, and 
obtain a monopoly, what prospect has it of earning 
large dividends for its shareholders? If the 
American home demand again falls below productive 
capacity, what prospect has it of obtaining a big 
trade in exports? This question is of the greatest 
interest in this country. And, if the Trust continues 
to work amicably with its rivals without absorbing 
them—if it and the independents are to sell at 
identical prices—how are the Trust and its share- 
holders going to fare? Replies to these questions 





down to Erie Port costs 60 cents, and to get it to 
Pittsburg and district furnaces costs another 
70 cents. These charges render the cheap produc- 
tion of pig iron impossible. And that is the 
cardinal point in the whole business. 

If, as the Trust directors seemed to assume, the 
ore contained in the Hill lease had been the only good 
ore available, the deal would not have been so bad. 
But it so happened that when the Trust was 
burdening itself with high royalty charges, in the 
hope of cutting out the independents, and was 
making a great noise about it, enormous reserves 
of ore were being discovered elsewhere, in more 
convenient places than Minnesota, and some of the 
independent steel makers were quietly mapping out 
claims in them. And these claims have been 
secured upon highly favourable terms. The net 
result is that the independents are now better 
assured of cheap and abundant supplies of ore than 
| the Trust is, and will be able to produce iron and 
|steel at a less cost than the big Corporation. 
The leading independents, besides enjoying ample, 
convenient and cheap ore supplies, have their mills 
and management quite as efficient as the Trust. 
Besides this, their capital charges are much lighter, 
so that we may safely say that, while the inde- 
pendents are equally as strong as the Trust mechani- 
cally, they are much stronger commercially and 
financially. If, therefore, the Trust has failed to 
absorb the independents and kill competition in the 
past, it is not likely to succeed now that the inde- 
pendents are stronger and more independent, while 
| the Trust itself is weaker. 


Reciprocity in the Working of Patents. 


THE compulsory working clause in the Patents 
and Designs Act, 1907, continues to occupy attention 
in other countries, the latestinstance being represented 
by the attitude assumed by the International Asso- 
ciation for the Protection of Industrial Rights at the 
recent conference held at Nancy, which is to be 
followed by a conference at Washington. It is extra- 
ordinary that so much consideration should still 
be given abroad to the subject of compulsory work- 
ing when it is remembered that the system has been 
in operation inGermany and elsewhere for a number 
of years past, and the method is consequently by no 
means a novelty. But it is particularly this section 
of the English Act which continues to disturb manu- 
facturers in a few other countries, and which has led, 
as mentioned on a previous occasion, to proposals 
for the revision of the patent legislation in the 


is still occupied with a scheme for the introdug. 
tion of compulsory working. The grievancgg 
or alleged grievances of foreign holders of Eng. 
lish patents do not lie specially in the fact that 
the inventions must be worked in the United King. 
dom if the patents are to be preserved, but they arg 
rather based upon financial and commercial gop. 
siderations. At present these particular holders 
have large works in their respective countries, which 
are equipped for production on a large or bulk 
scale, thus enabling them to turn out products 
cheaply, and supply both home and external markets. 
But the moment when the necessity of manufac. 
turing in another country is imposed, the finan. 
cial question comes into play in the sense that 
capital has to be provided for the acquisition of » 
site, the erection of buildings, and the purchage 
of plant and machinery. When the establishment 
has been completed the commercial problem mani- 
fests itself, inasmuch as the prospective output ig 
intended, primarily at all events, for the English 
home market, although the export trade would natu. 
rally also be available. The comparatively small 
establishment would probably produce less cheaply 
than the parent works in the original country of 
origin, but it must not be forgotten that branches of 
foreign works were erected in this country prior to 
the passing of the Act of 1907. 


The recent Nancy conference of the International 
Association for the Protection of Industrial Rights 
would like to put an end to all questions of com- 
pulsory working as between one country and 
another. A report was submitted on the subject 
giving opinions which the author had obtained from 
a number of the leading English patent agents, and 
the information is stated to have presented valuable 
indications for the further extension of the principle 
of international agreements with regard to com- 
pulsory working. The conference eventually 
adopted two resolutions on the question. The 
first, which referred to all countries in general, 
expressed the wish that compulsory working should 
disappear from international relations, but that in 
any case uniformity in legislation should be sought 
at the next conference at Washington. In this 
event the conference submitted that it was desirable 
that working in one country in the international 
community should be placed on a level with working 
in all other countries ; and that the non-working of 
a patent should not result in revocation, but should 
take the form of working by means of compulsory 
licences. The second resolution, which particularly 
applies to the United Kingdom, expressed the 
opinion that in any case revocation should not be 
effected if the patentee proves that, although he 
has offered to grant a licence, the proposal has 
been declined. It was also contended that working 
should be regarded as adequate if the patentee 
manufactured at least the same number of articles 
in each country as he exported to the country 
concerned. 


It is impossible to foresee what may happen in 
the future with regard to agreements between 
different nations on the subject of compulsory 
working. Mutual arrangements exist, we believe, 
between Germany on the one hand and Switzerland 
and Italy on the other, and a fresh agreement was 
concluded a few months ago between Germany and 
the United States, but until the latter country 
proceeds to legislation, so as to enforce the working 
of patents, the Americans are under no necessity to 
carry out manufacturing under their Teutonic patents 
in Germany. The French Patent Bill still remains 
under consideration, and Germans express the hope 
that a reciprocal arrangement of an improved form 
may be arrived atin this particular case. As far as 
the United Kingdom is concerned itis obviously too 
early to say definitely what the eventual results of 
compelling foreign owners of English patents to 
carry out the identical duty which is imposed upon 
native holders will be, but so far the position may 
be regarded as satisfactory from the point of view 
of the new works already established, or in 
progress, and in the provision of employment for 
British workers, and there is no reason to fear 
that the movement in this direction will not 
continue. If the United Kingdom were on an 
equality with other countries—equal in imposing 
high duties on imports from other lands—it would 
be possible to discuss the question of mutual rela- 
tions in other respects, but as this is not the case 
any idea of the abandonment of compulsory work- 
ing of patents should not receive serious sonsidera- 
tion in the United Kingdom. Nor is it at all 
probable that the problem of compulsory licences 
in lieu of revocation will again occupy attention in 
this country, as past experience has proved that the 
method of such licences is a costly and tedious 








United States in a similar direction, whilst France 


process which has been ably superseded by compul- 
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—— 
sory working or the loss of patents by cancellation. 
Of course, where British Colonies are concerned, the 

sition is quite different, as they grant preferen- 
tial treatment to goods procured from the United 
Kingdom and are branches of the Mother Country, 
and reciprocity in the treatment of patents between 
them should consequently prevail instead of the 
scheme proposed by the Australian Commonwealth. 
The action of the English Chambers of Commerce 
in seeking to secure reciprocal treatment between 
the United Kingdom and Australia is in the circum- 
stances one which should receive substantial support 
in this country. 








BLACKPOOL AVIATION WEEK. 
No, II.* 


Owe to the atrocious weather which set in at Black- 
ool on Thursday of last week there only remains one 
flight to record since our last report, namely, that made 
by Mr. I jatham on Friday on his Antoinette biplane. 
This has been already so fully described in the Press that 
we need make no further reference to it here except to add 
our meed of praise to the aviator for his remarkable skill 
and pluck. These qualities are emphasised by the fact that 
previously during the week a wind of 15 miles an hour 
was considered too severe a test for the machines, and 

likely to end seriously for the aviators themselves. As is 
now well known, the wind in which Mr. Latham made 
his memorable flight has been variously estimated at 
between 28 and 40 miles per hour. The performance 
would also seem to disprove the hitherto accepted theory 
that the monoplane form of construction is more cuitable 
for speed under calm conditions than for flying in high 
winds. It certainly would appear that the monoplane, 
if otherwise as efficient, offers a smaller surface to 
adverse winds than the biplane with tails and main 
planes boxed in. So little is known at present regarding 
the best form of planes for flying, that it would be unsafe 
to venture an opinion as to whether the bird-like forma- 
tion, as in the Antoinette, or the flatter rectangular plane 
of the biplane is the more efficient. The question of 
plane area is one which enters into the argument too. 
fhe superposed planes of the Voisin, Farman, and other 
machines of this type no doubt give a greater supporting 
area than the single planes, and probably enable a 
machine to lift better, but it has already been shown that 
the area of the lifting planes beyond certain limits is more 
or less dependent on the speed of the machine, or, in other 
words, the power of the engine. Atthe Rheims meeting, 
for instance, M. Bleriot with his monoplane achieved a 
much higher speed, after tearing off a strip from the back 
edge of his planes. 

(nother feature which M. Levavasseur has introduced 
into the Antoinette is the upward slope of the planes 
from the body of the machine. This system of construc- 
tion is claimed to give greater automatic lateral stability 
by the action of the balancing couple produced by the 
difference between the upward components of the 
pressure supporting the wings when the machine tends 
to turn out of equilibrium. In other words, the upward 
component tending to lift the plane decreases as that 
plane approaches towards the vertical, and vice versd. 
The planes are very effectively trussed, and the ailerons, 
forming a prolongation of the main wing surface, are 
connected so that by means of a lever they can be 
brought into positions at right angles, one up and one 
down, as desired, when turning. All the rudders are at the 
stern, the elevating rudder being horizontal, while for 
turning there are two vertical rudders. The aviator’s 
position is more comfortable than in the biplanes, 
and is on a level with the wings, and fairly well protected 
in case of collision, The vertical rudder at the rear is 
operated by a foot lever and cables, the elevating rudder 
by means of a hand wheel at the driver’s side, whilst 
another hand wheel operates the ailerons. We alluded 
to the engine and system of cooling last week. 

Briefly, the aeroplanes seen at Blackpool were of three 
main types, namely, mono, bi and triplanes. Of these 
the biplane was most adequately represented, the 
design being based more or less on Wright Brothers’ 
machine. It may be well to give first the main 
characteristics of the Wright biplane. They comprise 
two large superimposed sustaining plates, two smaller 
parallel horizontal planes in a frame at the front, and 
pivoted to give the necessary elevating power; and two 
small vertical planes carried in a frame at the rear, 
pivoted vertically to act as a rudder. The framework 
and stays are made of timber, and the whole is mounted 
upon long wooden skates, which are curved up in front to 
carry the elevator planes. The petrol motor is situated 
near the forward edge of the lower main plane, but 
slightly on one side of the centre line of the machine, 
being balanced by the weight of the driver on the other 
side of the centre line. The motor drives two large two- 
bladed propellers in the rear by means of chains, the ratio 
of the sprockets being such that the propellers revolve at 
abot 450 revolutions per minute when the engine is 
making 1500 revolutions. The machine is steered by two 
levers, one of which operates the front elevating planes 
and the other works the tips of the main planes, and the 
vertical rudder simultaneously. By altering the angle of 
incidence on either end of the main planes quick turning 
and lateral balance are combined. 

The Voisin aeroplane, which, in the hands of M. 
Rougier, at Blackpool, showed remarkable soaring 
powers, has features in common with the Wright 
machine, It is practically a box kite with a horizontal 
elevating plane in front, and a vertical rudder in the open 
rectangular cell at the back. In reality there are five 
main parts, namely, the two main planes which are 





divided vertically into three cells; the fuselage or 
forward frame which carries the engine, driver's seat, 
and the mechanism; the rear cell, or tail, containing the 
vertical rudder; the main framework; and the tubular 
metal chassis, in which are the wheels for use in running 
along the earth. The main planes measure 32ft. 9in. by 
6ft. 6in., and are spaced 6ft. 6in. apart. They are slightly 
curved in width, but are practically straight lengthwise. 
The front edge of the main planes dips somewhat, and the 
curvature to the rear edge is parabolic, imitating fairly 
closely a section of a bird’s wing. That is to say, the top 
of the plane is convex and the lower surface concave, It 
is not clear whether the air, after striking the front edge, 
follows along the top and bottom surfaces, or whether it 
follows the concave lower surface and creates a partial 
vacuum above the plane. The framework of the plane 
is of wood, hickory being a suitable timber, and the 
longitudinal members are connected by a series of trans- 
verse members. ‘The front edge is thicker, and the whole 
is covered with a waterproof textile material. The two 
main planes are identical in form, and are made rigid by 
means of vertical wooden stanchions, secured by metal 
joints and stiffened by means of wire stays. The ends 
are enclosed by vertical strips of canvas, and the whole is 
divided into three cells, of which the centre one is the 
largest, by means of vertical canvas partitions. 

The rear cell, in which the vertical canvas rudder is 
placed, is similarly formed, but much smallerin size, and 
the distance between the rear of the forward planes and 
the front edge of the tail frame is about 13ft. The fusel- 
age has a rectangular wooden framework covered with 
cloth, and carries at its rear end the 60 horse-power eight- 
cylindered E.N.V. motor, of which an _ illustration 
appeared in Tuk ENGINEER, in the current volume, page 
342. The cylinders are arranged in pairs, V fashion, and 
all the valves are actuated by one cam shaft. It isa 
compact and light form of engine for this class of work. 
To reduce weight the cylinders are turned and bored out 
of steel. They are 105 mm. bore by 110 mm. stroke, and 
the total weight is said to be less than 300—or 5 lb. per 
horse-power developed. The two-bladed propeller is 
secured directly on an extension of the crank shaft. The 
elevating planes at the front of the fuselage are constructed 
similarly to the main planes, and each measures 6ft. 6in. 
long by 3ft. wide. They are pivoted horizontally and their 
inclination is altered by means of a hand wheel and square 
shaft arrangement, the aviator being seated in the fuselage 
in front of the engine. By pushing or pulling the hand 
wheel the elevating plane is moved up or down, while by 
turning the hand wheel the rudder is moved through the 
medium of a flexible wire cable. The engine is started by 
turning the propeller by hand. It should be mentioned 
that the engine has copper water-jackets. Another 
Voisin machine at Blackpool was fitted with a 4-cylinder 
Itala engine. 

The Farman biplane, which was flown at Blackpool by 
Mr. H. Farman and M. Paulhan in turns, differs from the 
Voisin in one or two essential features. It has two main 
superimposed planes without the vertical partitions. It 
has also a tail in which the two side walls of the cell are 
pivoted to form two rudders. This tail is carried by a 
rectangular wooden framework, but the fuselage of the 
Voisin is absent. Instead of this two > shaped wooden 
frames project out in front of the main planes and 
carry a hinged elevating plane which is operated by the 
aviator. The two main planes measure 34ft. 6in. from tip 
to tip. In addition to the elevating plane flaps or “ ailerons ” 
are hinged from the back edges of the main planes, and 
these can be manipulated by the driver to ensure lateral 
stability. The engine employed at Blackpool with highly 
successful results was a 50 horse-power Gnome, which has 
seven air-cooled cylinders radiating from a circular 
crank chamber. The crank shaft is a fixture, while the 
cylinders, which measure 110 mm. by 120 mm., revolve 
round it, carrying with them the two-bladed propeller. 
The axis of the whole is the crank shaft, which has a 
single throw, secured in bearings in the centre of the two 
end plates bolted to the face of the hub. In the head of 
each cylinder the exhaust valve is placed and is operated 
by a rocker arm. The induction valve, on the other 
hand, is in the top of the piston, the charge pass- 
ing from the carburetter through the hollow crank 
shaft into the crank casing, and thence to the cylinders 
through the pistons. Lubrication is forced. The seven 
connecting-rods are attached to the single crank pin in 
an ingenious manner. There is one main connecting-rod, 
whose lower end terminates in two steel discs which 
encircle the crank pin. There are six holes arranged 
circumferentially through each of the two discs to receive 
the ends of secondary connecting-rods, and within the 
hollow face of each disc is a large ball bearing carrying 
all the connecting-rods on the crank shaft. The gudgeon 
pin for each connecting-rod is carried in a separate piece 
screwed into the head of the piston. The total weight of 
this engine is about 165]b., or less than 3} lb. per horse- 
power. For aerial purposes this system of air-cooled 
cylinders seems to answer all requirements, as there was 
no apparent falling off in power of the motor when 
Mr. Farman made a non-stop flight of over 47 miles with 
his aeroplane the other day. 

The engine is situated on a suitable frame and attached 
to the centre of the lower plane. The driver’s position is 
not altogether comfortable. It is in front of the engine 
and about the front of the lower plane. The steel tubular 
chassis, unlike those on some of the aeroplanes, allows a 
good wide wheel base, and provides a combination of 
skates and wheels. The tail is prevented from touching 
the earth by means of a couple of small wheels in a suit- 
able frame. 

In Mr. A. V. Roe’s triplane there are three superim- 
posed main planes, each measuring 20ft. long and 3ft. Tin. 
wide. A light V-shaped frame or body connects these 
planes with a tail 10ft. wide and the same depth as the 
main planes. The planes are 3ft. 2in. apart, and the 
overall length 23ft., the total surface being 320 square 
feet. The main planes are mounted on a two-wheeled 





* No. I. appeared Uctober 22nd. 


steel chassis, and a 10 horse-power J.A.P. two-cylinder 





| engine is fitted in the longitudinal frame below the inter- 


mediate main plane. This engine drives a four-bladed 
wooden propeller by a chain at a reduced speed. The 
chief features of novelty of this aeroplane are the method 
of bracing and warping the main planes to control the 
vertical and side movements. The warping of the main 
planes is effected by levers and rods without cords or 
wires, and necessitates very light stanchions. The rear 
vertical rudder is moved by a rotary movement of the 
wheel. It is early to write of the prospects of this 
type of construction, as the machine, which made several 
ineffectual attempts at flight at Blackpool, is obviously 
under-powered, while the position, form, and speed of 
the propeller seem to require alteration. The framing, 
too, seems much too light for practical work. 

Among the monoplanes, in addition to the well-known 
continental types, namely, the Blériot and the Antoinette, 
two or three new designs were exhibited, one by Mr. 
A. E. Creese, of East Dulwich, weighing 43 cwt., has a 
plane area of 160 square feet, the motive power for a 
two-bladed tractor screw being provided by an Anzani 
30 horse-power three-cylinder engine, having cylinders 
105 mm. by 130 mm., weighing 130 lb., and giving its 
power at 1500 revolutions per minute. The frame of the 
machine is of ash, the chief members being boredout hollow. 
In addition to the main planes the machine has a rear 
fixed plane and steering planes at the stern. The main 
planes are fitted with ailerons. The chassis on which 
the machine is mounted is of original design, the chief 
tubular members being provided with air-cushioned 
plungers to soften the shock to the machine in alighting. 
Another aeroplane of English construction, called the 
Neale, has a plane area of 140 square feet without the 
flappers. This has a 10 horse-power J.A.P. engine, driv- 
ing a tractor screw 7ft. diameter by 6ft. pitch through 
spur-reducing gearing. When the engine is running at 
2000 revolutions the screw makes 580 revolutions per 
minute. At this speed we are informed that a thrust of 
57 lb. is exerted. The rudder is of sail cloth pivoted 
vertically on the main canvas tail plane, and measures 
4ft. by 1ft., while elevating planes are pivoted hori- 
zontally at the tail. A peculiar feature of this aeroplane 
is the position of the driver’s seat. This is suspended 
beneath the main frame, obviously with the object of 
lowering the centre of gravity. The whole machine 
weighs 400 lb., and although it resembles the monoplane 
in front elevation is really a triplane. 

Mr. Saunderson, of Bedford, had a monoplane con. 
structed according to his own ideas, and weighing 600 lb. 
The engine also is of his own construction, and excep- 
tionally heavy for this class of work. It has three air- 
cooled cylinders arranged fan fashion, and gives about 
30 horse-power, but its weight is 300lb. It drives a 
tractor propeller direct. The framework is built up of 
bamboo canes united together by aluminium castings. 
The framework and chassis give the impression of offering 
too much resistance to the air. In fact, without wishing 
in any way to disparage British inventiveness, it must be 
admitted that the Englishmen would have been well 
advised if they had carried out more experiments before 
putting in appearance against the experts from the Con- 
tinent. In their anxiety to come before the public as 
aeronautical experts they have brought upon themselves 
ridicule, and they ‘would do well before entering such 
competitions in the future to “take a line” from the 
continental aeroplanes. 

Owing entirely to the bad weather there will be a 
financial loss, which, has, however, been more than 
repaid by the immense influx of visitors to Blackpool 
and the district around. The prizes awarded in the 
several competitions were as follows :—(1) Blackpool 
Grand Prize for longest distance: First (£2000), Farman, 
who fiew 47 miles 1184 yards; second (£720), Rougier ; 
third (£280), Paulhan. (2) General Merit Prize (£300) : 
Latham. (3) Speed Prize: First (£400), Farman; 
second (£100), Paulhan. (4) The Manchester Guardian 
Cup and £100 for slowest circuit: Latham. The prize 
of £50 for competitors’ assistants was won by Rougier’s 
men. 








OBITUARY. 


RICHARD LAYBOURNE, 


ONE of the veterans of the industries of Newport, Mon., 
Mr. Laybourne, died at Malpas on Monday, in his eighty- 
fifth year. He was the second son of Jacob Laybourne, of 
Nafferton Lodge, East Yorkshire, and beginning life as an 
engineer, served his apprenticeship at the Hareshaw Iron- 
works, Northumberland. In 1847 he was employed at Wilson 
and Co.’s railway foundry, Leeds ; first in the shops and sub- 
sequently as chief draughtsman. In the latter capacity he 
visited Hanover to inspect the railway, and designed engines 
for the Hanoverian Government. In 1852 he was appointed 
assistant locomotive engineer to the London and North- 
Western Railway at Wolverton. Two years later he settled 
in Monmouthshire as locomotive and carriage and wagon 
superintendent fcr the Monmouthshire Railway Company. 
In 1855 he introduced the cast iron brake block in place of 
wood. Having served the Monmouthshire Railway for four- 
teen years, he was appointed general manager of the Rhymney 
Iron Company, and designed anderected Bessemer steel works 
and plant capable of producing 1000 tons per week. He filled 
with credit several local offices, and in 1878 he became iden- 
tified with the management of the Isca Foundry and 
Engineering Company at Newport. Here, again, he took an 
active part in local and colliery management, and in 1894 he 
was High Sheriff of Monmouthshire. He was a prominent 
member of the Institute of Civil Engineers and a Past- 
president of the South Wales Institute of Engineers. He had 
travelled extensively in France, Spain, Germany, in Canada, 
and the United States, and was unusually well informed, 
and one of the most urbane and interesting of men. In the 
management of the Isca foundry he is succeeded by his son. 
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pressure of oil is supplied by a positive action valveless pump | curve, Fig. 3. The figures show high efficiencies at }; 
6000-KILOWATT TURBO-ALTERNATOR. contained in the os chamber as the pump which furnishes | loads. °S at light 





THE Manchester Corporation have just installed in their 
power station a second steam turbine set of which we are 
enabled to giveillustrations on thisand on page452. Theturbine 
is of the Howden. Zoelly pattern, built by James Howden and 
Co., Limited, Glasgow. It is designed on the multi-stage 
impulse principle, and comprises a cast iron cylindrical 
casing divided along the horizontal centre line and containing 
fixed guide wheels. These are in halves and arranged so 
that their upper portions can be easily removed along with 
the upper portion of the casing. The expansion of the steam 
takes place entirely in the guide blades fixed in the stationary 

















Fig. 1—GUIDE WHEEL OF L.P. STAGE 


diaphragms, no expansion taking place in the rotating vanes, 
so that the steam pressures on the entrance and exit sides of 
the wheels are about the same. This reduces endwise thrust 
and necessitates no special means of balancing. The rotors 
are made of forged Siemens-Martin steel, machined and 
polished all over. The blades are of 5 per cent. nickel 
steel, and they are securely held by a special attach- 
ment, with the exception of a few discs in the high-pressure 
stages where the blades are short, taken from the rootto the tip. 
Distance pieces cunningly shaped by milling cutters are 
placed between each pair of blades, and the whole is secured 
by a ring piece secured to the main wheel by rivets. The 
wheels are accurately balanced, and the radial clearance at 
the tips of the blades is 5mm. The shaft is bored through- 
out its length, and where it passes through the turbine casing 
is fitted with stuffing- boxes and packings which are readily 
accessible for examination and adjustment when required. 

As will be observed from the illustrations, the bearings are 
independent of the turbine casing, and are thus unaffected by 
the high temperature due to the steam. They are of great 
length and are lubricated with oil under pressure, supplied 
from a rotary pump driven from the governor shaft. The 

















Fig. 2—RUNNING WHEEL OF L.P. STAGE 


bed-plate is of box section, provided with flanges and bolt 
holes for coupling to the generator bed- plate. The governor 
end of the bed-plate forms an oil reservoir and settling tank, 
a series of tubes with cold water circulation being provided 
inside the tank to keep the oil at a suitable temperature. 
The thrust block is fixed in the main bearing block at the 
low-pressure end, and consists of a number of collars turned 
on the turbine shaft working in white metal-lined grooves 
in the bush of the main bearing. The governing is on the 
servo-motor principle. A centrifugal governor driven by 
spiral gearing from the turbine shaft actuates a controlling 
valve, which in turn regulates a supply of oi] under pressure 
toa piston, the latter being in direct communication with 


the lubricant for the bearings. For the governor gear the oil 
pressure is 80 lb. per square inch. By these means the 
variation of thespeed of the rotor between full and no loads 
is approximately 1 per cent., and under no circumstances of 
load variation is there any tendency to hunt. 

A speed-regulating gear is fitted to the throttle valve, which 
is actuated either by hand or by the small electric motor 
shown in the general view ofthe machine. The governor, we 
are informed, has proved exceptionally sensitive when the set 
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Fig. 3-TEST CURVES 


is working in parallel with the other set, and its sensitiveness | 
has had a beneficial effect on the station voltage. The | 
speed of the machine is 1000 revolutions per minute, A | 
supplementary governor is provided, which shuts down the | 
supply of steam should the speed rise to 10 per cent. above | 
the normal. This governor acts by means of a trip gear, and | 
enables the main stop valve to be instantly closed by a | 
powerful spring, the impact of the valve on its seating being 
cushioned by an air piston. This piston is contained in a | 
cylinder shown at the extreme right hand of the illustration. 
slight leakage of air into the turbine casing through the | 


Summary 





glands, thus facilitating the maintenance of a high vacuum 
even when using high temperature of circulating water. 
The machine drives a Siemens three-phase 50-cycle | 
alternator with six poles, the mean voltage being 6500. 
The turbine and generator are connected by a geared | 
flexible coupling. The alternator is ventilated by a fan, 
which draws air by means of a duct through a special 
filtering arrangement situated in a chamber outside. 
Twenty-one thousand cubic feet of air per minute are | 
delivered at a pressure of 24in. of water to the rotor, return- | 
ing through the stator frame to another duct, which carries 
it out of the building. The condensing plant has been sup- | 
plied by Richardsons, Westgarth and Co., Limited, and con- 
sists of a Contraflo condenser with a surface of 10,500 square 
feet. There is one set of electrically driven three-throw | 
Edwards air pumps. The water has a static head of 30ft., 
and is drawn, and not forced, through the condenser, the 
pump being attached to the discharge pipe. 

By the courtesy of Mr. 8. L. Pearce, the Chief Engineer to 
the Manchester Corporation, we are enabled to append the | 
tabulated results of the steam consumption trials recently | 





the throttle valve. The governor itself is thus relieved of 
the stress due to actuating the heavy throttle valve. The 





carried out at Stuart-street station, together with a plotted | 





TURBINE, 
1 Mean steam pressure at stop valve, Ib. .. 
2 a » temperature at stop valve, deg. Fah. 
3 ” » | pressure at steam chest, Ib. ‘ . 
+ »» Ssuperheat, deg. Fah. .. 
5 »» temperature at exhaust, deg. Fah. 
6 »» Vacuum, in inches of mercury 
7 » barometer, in inches of mereury .. ; 
8 » vacuum corrected to Win. barometer, in inches of mercury. 
CONDENSER. 
9 Mean circulating pump, inlet, deg. Fah. 
10 ” = outlet, deg. Fah. 
ll >» wa pump discharge, deg. Fah. 
12 »  current—cir. ulating pump, — = 
13 » »  —airpump,amp... . 
14 Of - —hot well Anoes- amp. 
GENERATOR. 
15 Mean voltage eS 
16 % current—phase 1, amp. 
17 ” ” » 2, amp. 
18 ” » 5, amp. 
19 ” idle current, amp. = 
20 » power factor (from int. wattmet+r) 
2Ca ” » (from Items 17 and 19) 
21 o indicated kilowatts .. 
22 » air to alternator—inlet, deg. Fah. 
23 a * = —outlet, deg. Fah. 
24 en *> as —pressure, in. 
25 a —n.otor amp. 
26 o field current, RNG: Mice on" |e 
aoe ATTS USED ON AUXILIARIES. 
27 Condenser pumps, K. se oe” as 
28 Alternator—fan motor, Kw. 
29 x —field excitation, K. Ww. 
30 Total os 
31 Total weight of water registered 01 on “Lea” recorder (condensate 
+ spray water), | ‘ ‘ 
32 Total weight of SS, per hour, et) 
33 Spray water per hour—from water meter, See 
aw “4 - a —deduct 1 per cent. correction, ‘lb. 
35 —difference . 
% Total water from hotwell (No. 32 less No. - 35), Ib. 
37 » kilowatt hours oa a: 
38 
39 Water per Kile watt aber per hour (No. 36 = 38), 1 Ib. 
40 Correc’ion for barometer add _ .. 
41 Item 39 + Item 40, Ib. .. 
42 Therm odynamic efficiency, B.Th.U. . 
43 Efficiency, per cent. . 
44 Allowiag for alternator effici iency, per cent. 
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Full load 
2 load.. 

rt load... 
+ load. . 


temperature 523 deg. Fah. (140deg. Fah. superheat). 
ol. I11.—Actual test results with 27in. vacuum. 
om 514/532 deg. Fah. 
1V.—Actual test resul's corrected to 28i. vac uum. 
——- 514/532 deg. Fah. 
—Resul.s of Col. IV. corrected for a total steam temp 
m5 dex. Fah, (140 deg. Fah. superheat). 
-Results of Co'. IIL. corrected for a total ste im temperature of 
485 deg. Fah (100 deg. Fah. superheat). 
Col. VIIL.—Alternator efficiencies. 
Col. VILI.—Thermo dynamic efficiencies. 
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| | 
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any ‘4 
| entropy {entropy chart.| sala 
| chart | Howden and a ; aoe ane 
i Mr. Todd. | Co. | oa — 
| sa 4 
68.3 | 68 8.7 | 67 5 
69.5 | 71.0 | 69.2 
6.9 | 65 | 66.25 
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Col. IV, 


Col. II. 


| Corrected for 
alternator 
ett iencies, 
} 0.0 
| 71.5 
| 1.4 
| 67.8 
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The following results were obtained with tests at various 


| loads :— 
Load, 
K W. 
7500 .. 
6000 . 
4500 
3000 .. 
1500. 


Duration of Water per Mean 
test. kilowatt-hour, efficiency, 
hrs. per cent, 

3 14.916 so ee 
6 14.598 71 
3 5.04 69.4 
3 15,927 67.5 
3 17.57 64 


The details of f the tests in eeren these results were obtained 
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HOWDEN-SIEMENS TURBO ALTERNATOR, 





6 hours. hours. 3 hours 
6000 K.W. #00 KW. 3000 K.W Ww. 
188 188.7 189 
520.2 532 521 
141.8 94.5 65.5 
137.2 149 138 
107.6 99 $7.3 
26.73 27.8 27.81 
29.32 29.7 29.7 
27.41 28.1 28.11 
76.5 74.7 80 
95.5 90.5 90 
91.5 89.5 91.5 
500 490 500 
33 33 32 
19.5 18.25 18 
6,445 6,450 6,450 
575 452 360 
576 4*2 360 
590 465 370 
162 193 158 
97 . 885 77 
96 905 9 
6,380 4,515 3,100 
04 60 §9 
128.5 129 119 
2.5 2. 2.4 
8 43 42 
119 111 
f 356.6 333.3 
576.2 | 18 16.8 
25.6 25 23.3 
401.8 399.6 373.4 
679,260 257,815 212,425 
115,210 85,938 .3 70,808 
21,000 22,233 
210 222 
21, 900 20,790 22,011 
65,148 48,797 
38, 3r0 13,700 9,700 
6,383.3 4,566.6 3,222.3 
14.305 14.26 15.09 
2.05 5.5 5.55 
14.898 15.04 15,927 
337.6 343.8 338.3 
69.2 66.25 63.3 
71.5 69.4 67.8 


A noteworthy feature in the running so far has been the very | are set out in the following table, which contains a large 
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In an open circuit trial of ? hour’s duration with full 


| excitation the 


following figures were register 


TURBINE. 
1 Mean steam pressure at stop a 186 Ib. 
2 i. » temperature. . ss oa ‘ad Fah. 
3 se »» | pressure at steam chest .. 
4  ,, superheat . iis ‘deg. Fah. 
5 a temperature at exhaust 113 
6 » vacuum ‘ 26. ty in. Hy. 
7 » barometer. 29.5 ss 
8 » vacuum, corrected to 30in. barometer 27. § “ 
ALTERNATOR. 
9 Mean voltage 6590 volts 
10 ,, field current Se are were |! 
KILOWATTS USED ON AUXILIARIES. 
11 Condenser pumps 320 K.W. 
12 Alternator—fan motor ; ak as 
13 a —fleld excitation ue: ae 
14 Total 355.3 ,, 
15 Total weight of water registered on “Lea” 
recorder (co: densate + spray water) . 19,608 Ib: 
16 Total weight of water per hour 6,144 ,, 
17 Spray water per hour—from water meter... 20,666 ,, 
18 me —less 1 per cent. correction 206 a 
19 va es e —difference ba as 20,440 ,, 
20 Water from hotwell per hour (No. 16 less 19 5,684 ,, 
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This figure of 5684 when corrected for a vacuum of 27.0 
instead of 27.1 gives the amount of water from the hot well 
under guarantee conditions as 5712 1b. The rise in tempera- 
ture after a six hours’ full load test at 6000 kilowatts was 
72 deg. Fah, in both stator and rotor. 








INSTITUTION OF ENGINEERS AND SHIP- 
BUILDERS IN SCOTLAND. 

THE first general meeting of the fifty-third session of the 
,nstitution of Engineers and Shipbuilders in Scotland was 
held in the large Lecture Hall of the Institution, Elmbank- 
crescent, Glasgow, on the 26th inst., when the new President, 
Mr. C. P. Hogg, M.Inst.C.E., occupied the chair, after 
being formally inducted by Mr. James Gilchrist, in the 
unavoidable absence of Mr. John Ward, the retiring president. 

After some routine business, and the formal admission of 
anumber of new members, the report of the Council for 
session 1908-09 was submitted and approved. The report 
states that during the past session the Institution has made 
satisfactory progress both from a numerical and financial 
point of view. The additions to the roll include 67 members, 
28 associate members, 17 associates, and 40 students ; while 
6 asscciate members and 4 students passed into the members’ 
section, and 11 students were transferred to the class of asso- 
ciate members. On account of deaths, resignations, and 
deletions, the membership was decreased by 102, thus 
leaving a net increase of 50 on the roll; the full 
strength of which is 1650. During the session the 
number of day students attending the Glasgow and West 
of Scotland Technical College was 487, and of evening 
students 4502. As regards the engineering side of the college 
work, the report states that the most interesting develop- 
ment was the adoption of a scheme for enabling apprentices 
to attend the college during the winter session, returning to 
the works during the summer. Seventy-six engineering and 
shipbuilding firms in the district expressed their willingness 
to allow selected apprentices facilities for carrying out a 
scheme of college study conjointly with practical work, and 
some of the firms agreed to recognise wholly or partially the 
time spent in college as part of the apprenticeship period, 
contingent upon satisfactory reports in each case being 
received, Another important change was the reorganisation 
of the examination system hitherto in force. This change 
consisted in the abolition of special final examinations, and 
a student’s position each session will be determined by the 
examiners after a review of his whole work for that, and if 
need be, for the previous sessions. This review will take 
account of examinations, drawings, practical work as shown 
by laboratory books, and other class work. Part of the work 
for the final year will be the preparation of a design, the 
composition of a thesis, or the like, done, not under exami- 
nation conditions, but as nearly as possible under those 
which obtain in every-day professional life. Adequate tests 
of progress and proficiency will thus be made without giving 
to examination results a preponderating importance. The 
arrangements made with the School Board of Glasgow and 
other continuation class authorities for the organisation of 
the work leading to the college continued to work very satis- 
factorily. The number of centres at which affiliated classes 
were held last session was thirty-four. These classes were 
Scattered over an area which included Greenock, Stirling, 
Alloa, and Kilmarnock. The treasurer’s statement, which 
1s appended to the report, shows that the surplus revenue for 
the session ended September 30th is £484. 

The President in his address briefly reviewed some of the 
outstanding developments in engineering science and prac- 
tice during the last hundred years or so, and directed atten- 
tion to some of the pressing problems of the future. There were, 
he said, two great demands on the engineer of the present day 
—one to give cheap transport for goods, and the other rapid 
transit for passengers. It was not until the latter half of 
the eighteenth century that there was any attempt in 
this country to provide canals for inland transport. After 
the advent of railways the use of canals decreased to 
Some extent, and under stress of competition not a few of 
them passed under the control of railway companies. 
Industrial competition with the nations of the world had 
forced attention to the necessity of reducing to a minimum 
the carriage of both raw material and manufactured goods. 
The Royal Commission appointed in 1906—with Lord 
Shuttleworth as chairman—to inquire into the canals and 


| first street tramway in this country was laid down in 1860 at 
| Birkenhead. The form of rail first adopted—the step rail— 


























inland navigation of the United Kingdom had been much 
impressed by the canal systems on the Continent, and it 
would be surprising if the report to be issued shortly did not 
recommend great improvements in the existing canals of this 
country, through routes and rates, and better communication 
with the leading shipping ports. The nationalisation of 
canals was a far more urgent problem awaiting solution than 
the nationalisation of railways. A Government system of 
canals, open to all traders on payment of fixed tolls, would 
do much to revive many of this country’s flagging industries. 
After referring to the Suez Canal, the Manchester Ship 
Canal, the ship canal being constructed across the Isthmus of 
Panama, and to the scepticism with which the first-named 
was at first regarded by many, Mr. Hogg proceeded to refer 
to the various schemes proposed for a ship canal between the 
Forth and the Clyde. If the Government, he said, should 
resolve to grant a subsidy for the construction of such a canal 
it would appear to be the better policy to support the scheme 
which would afford the greatest benefit to the industries of 
the country. 

Of notable successes achieved by engineers in the 
improvement of waterways Mr. Hogg instanced the Clyde as 
perhaps the most remarkable of all, and gave facts and 
figures illustrating the development and present importance 
of the river and the harbour of Glasgow. Referring to the 
existing dock accommodation, he said that the continued | 
increase in the size of ships demanded still greater facilities | 
for dry-docking, and the Clyde Trust had at present under | 
consideration the desirability of providing a much larger 
graving dock than the largest at present existing. Whether 
the Government should assist in the construction of graving 
docks, capable of accommodating the largest class of 
battleships, was a question now receiving close attention. 
Mr. Hogg then traced briefly the development in steam 
navigation and the size and power of ships from the Comet | 
downwards to the Lusitania, and said that since the day of 
Brunel and Scott Russell, who, with the Great Eastern, had 
taken too big a step in advance, as many other men with big 
ideas had done, the naval architect had progressed gradually, 
until now the available depth of water in various ports 
seemed to be the limiting factor in design and construction. 

Proceeding to speak of railways and tramways, Mr. Hogg 
said that it was computed that there existed in the world 
to-day upwards of half a million miles of railways—a length 
sufficient to put a girdle twenty times round the earth. All 
had been constructed within the last 100 years, and the | 
greater portion within the last 50 years. What this half a | 
million miles of railways meant in the industrial development 
of the world might be better conceived if a few statistics were | 
given from the Board of Trade Report on Railways in the 
United Kingdom for the year 1908. The paid up capital on 
the railway companies, excluding nominal additions due to 
consolidations and conversions, is 1114 million pounds. The | 
total length of the railways is 23,205 miles, of which 12,926 | 
miles are double line or more. The following table sets out 
the receipts and net earnings :— 





Receipts :— £ | 

Passenger traffic 51,664,000 
Goods traffic res 
Miscellaneous .. .. .. -. .. .. 9,342,000 
——— | 
Total .. £119,894,000 | 

Working expenditure. . 6,408, 

Netearnings.. .. .. .. £43,486,000 


The net earnings average a modest dividend of about 34 per | 
cent. on the total paid up capital. 

The supersession of that very efficient machine—the steam | 
locomotive—is still a long way off. Electric traction has | 
practically captured the whole of the tramway traffic, for | 
for which it was admirably adapted ; but its adoption on | 
railways had been very slow. There were, however, in the | 
United Kingdom 200 miles--single track—of railways partly 
worked by electric traction, and 204 miles—single track— | 
solely worked by electric traction, the latter chiefly on the | 
tube railways of London. There were 88 electric locomotives | 
in this country, 52 of which were on the City and South of | 
London Railway, the pioneer railway of its kind. Electric | 
traction on railways was making much greater progress | 
abroad, where, partly owing to hydro-electric installations, | 
and partly owing to fewer legal restrictions on high-voltage 
lines, it operated under more favourable conditions. The 


| it was being applied even to steel rolling mills. 


| crete. 


| formulated and to improve existing types. 


| possible. 








was much against the development of tramways, and 
practically the whole system had been constructed within 
the last thirty or forty years. In the United Kingdom in 
1908, when steam had given place to electricity, there were 
2464 miles of tramways in operation. Electric traction on 
tramways at the present time had nearly ousted all other 
forms. Of the 2464 miles of tramways 2286 miles were, he 
said, electric, 52 miles were steam, 28 miles were cable, 
4 miles were gas-motor, and 94 miles were horse traction. 

During the last thirty-six years progress in electrical work 
had probably been greater than in any other branch of 
engineering. Central power stations and hydro-electric instal- 
lations had brought down the cost per Board of Trade unit, 
and improvements in long-distance transmission had contri- 
buted to the development of many industries. Electric motor 
driving for engineering workshops had many advantages, and 
The electric 
furnace, too, was coming to the help of the metallurgist, and 
quite recently a hydro-electric power plant had been con- 
structed to manufacture nitrates from atmospheric nitrogen. 
Coal was mined in this country to the extent of 270 million 
tons per annum, of which 63 million tons were exported to 
other countries. In view.of the probable exhaustion of coal 
—possibly in the near future—it behoved engineers to make 
the most of hydro-electric installations and other methods of 
obtaining energy. In matters of this kind the physicist was 
the true pioneer and the engineer a humble follower. 

After reference to the progress in methods of construction 
connected with bridges, tunnels, dock and quay walls, Mr. 
Hogg stated that stee] was superior to wrought iron in almost 
every respect, and it was gradually displacing it for many 
purposes, although it was more liable to corrosion. Metal- 
lurgists could produce a rustless steel—nickel steel—which 
had greater elasticity and tensile strength than ordinary mild 
steel, but the price per ton was still prohibitive for all but 
the highest class of work. How to make a rustless steel at a 
moderate price was one of the problems of the future. Of 
all the changes in the methods of construction within the 
province of the civil engineers, in recent years none had been 
more prominently advocated than the use of reinforced con- 
Various systems of reinforcemevt were in use, and 
much ingenuity had been expended on designs for structures 
of every kind, even for water pipes under pressure in place of 
cast iron pipes, It was specially well suited for wharves and 
buildings of the warehouse class, and it had been adopted for 
bridges under favourable conditions, but, unfortunately, there 
was @ disposition to advocate its use under all conceivable 
circumstances, which, in the end, could only retard its more 
general adoption. It demanded, he said, more than ordinary 
care in its construction, because any exposure of the steel 
reinforcement must inevitably lead to corrosion and ultimate 


| loss of strength. 


Looking back on achievements in engineering and ship- 
building within the last hundred years, it must be owned 
that the probabilities were against another such era as that 
century of marvel—the nineteenth. An honest appreciation 


| of the facts compelled the view that the curve of progress was 


no longer the soaring graph of some decades back. The 
engineer of to-day was probably more imbued with the spirit 
that makes for advance than any of his predecessors had been, 
but they had had the inestimable advantage of finding them- 
selves practically upon virgin soil. The sphere of the 
engineer of to-day was largely to expand ideas already 
The nineteenth 
century demonstrated how to utilise the great forces of Nature ; 


| the problem of the twentieth would largely be how to do so 
| most efficiently. There was a definite limit to efficiency— 


100 per cent.—and it was only in the initial stages of develop- 
ment that the brilliant advantages of last century were 
Marvels of scientific development in the branch of’ 
engineering concerned with telegraphy would, no doubt, be 
achieved in days to come, but could any conceivable advance 
compare with the stride constituted by the essential inven- 
tion itself? Even the introduction of wireless telegraphy, 
marvellous as it was and useful as it had proved itself, seemed 
but a trifling refinement when one thought of the revolution 
in life and thought wrought by the first fruits of the parent 
idea. In all this there was intended no suggestion of laying 
down our arms. There were still scientific worlds to conquer. 
and it had only been endeavoured to indicate that those left 
were in the inevitable nature of things difficult of conquest, 
and capable only of being subdued by degrees. Aviation, the 
storage of electricity, the utilisation of the solar rays for 
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power, the fixation of nitrogen, all these suggested lines of | 
possible achievement, and, indeed, no aspirant need be with- | 
out a fruitful field to work in. But to-day’s work was 
n ily of the nature of intensive culture as compared 
with yesterday's tilling of the virgin soil. 








ELECTRICITY FROM REFUSE. 


WE have been supplied by Meldrum Brothers, Limited, 
with some data regarding the operation of a regenerative 
refuse destructor which this firm recently erected for the 
Municipality of Prahran, a suburb of Melbourne. As 
originally erected, the plant consisted of two independent 
units, each unit consisting of two grates of an area of 
50 square feet, arranged in conjunction with a Babcock 
and Wilcox water-tube boiler, having a heating surface of 
1426 square feet, and working at the pressure of 200 1b. to 
the square inch. A regenerator was placed at the back of 
each flue, and was so arranged that the furnaces might still 
be worked when the boilers were shut down for cleaning or 
other purposes. About six months ago another grate was 
added to the right-hand unit, thus making it into a three- 
grate unit. 

It was originally the intention of the engineer to work 
the two units, as first constructed, together. It was found, 





Section BB. 


20 to 30 tons per day, the average throughout the year being | 


26 tons per day. All the material, both public and private, 
is passed over a weighbridge and the weights recorded before 
burning. A large proportion of the houses in the area dealt 
with have extensive gardens, and the calorific value of the 
refuse is particularly low, as much of it is composed of 
garden and vegetable matter, tins, bottles, and sweepings 
from yards and garden paths. During the summer months 
little or no ash is present to assist incineration, and the 
refuse also contains some 40 per cent. of its weight in 
moisture. For the six months from the beginning of May, 
however, a proportion of cinder and small coal is present, 
owing to the use of domestic fires, so that the additional 
moisture present in the atmosphere during the winter months 
is more than counterbalanced by this addition to the fuel 
value of the refuse, and the fires are more easily managed. 
The average result of 11b. of steam per pound of refuse, 
which is regarded as more or less the standard in this 
country, is also obtained—in fact, slightly exceeded—in the 
Prahran plant. 

In some tests undertaken in March and May, 1908, by 
the city engineer of Prahran, Mr. W. Calder, it was 
found that the refuse consumed per hour per square foot of 
grate area was 85lb.—or nearly a ton per grate per hour. 
The water evaporated per 1 1b. of refuse was 1.055 1b. from 
and at 212deg. Fah. The residual clinker was found to be 
28 per cent. of the total weight, and the soft ash in the ash- 
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A COMBINED STEAM HAMMER AND 
FORGING PRESS. 


WHILE the utility of the forging press is now quite 
established, and its reputation for satisfactory work clearly 
recognised, the installation of such a tool as an addition ¢, 
the steam hammers of the forge has frequently been pro. 
hibited on the score of expense. This is particularly go in 
the case of many firms which are engaged in the production 
of certain classes of articles which by their variety would 
afford only intermittent employment for a forging press, A 
solution of these difficulties has recently been proposed in the 
design of the tool herewith illustrated. This is a combineg 
hydraulic forging press and steam hammer, and has beer 
patented by Mr. Fielding, of Fielding and Platt, limited 
Gloucester, who are now undertaking its manufacture, [j 
is so arranged that the hydraulic gear may be held out of 
play, and the steam hammer alone used, while, by « simple 
lever movement, the hammer may be changed to a hydraulic 
press. Further arrangements are provided whereby the 
supply of water to the hydraulic cylinder during the idle 
part of the stroke is taken from a low-pressure source, the 
high-pressure supply being called upon only to do the final 
work on the forging. In addition to this, the steam cylinder 


is used to give the power for the return stroke of the 
hydraulic ram, thus economising the water supply stil] 
further. 
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however, that the capacity of the plant was such that one 

unit would deal with the whole of the refuse in two shifts, | 
and wishing to dispose of it in a single shift, the above- | 
mentioned extension was made, an ofial-charging hearth | 
being also added at the same side. The whole of the refuse 
is now being dealt with in one unit, namely, the three-grate 
unit, and a continuous high temperature obtained, with 
consequent steadier steaming. 

The regenerator consists of a number of cast iron tubes, so | 
arranged that the hot gases of combustion, after traversing 
through the boilers in the usual manner, pass through these, 
thus heating the air for combustion which is drawn in round | 
the exterior of the tubes. It is then passed through the air | 
conduit to the blowers, having been heated to a temperature | 
of 250 to 350 deg. Fah. The regenerator also acts as a dust 
catcher, since the gases are divided up into a number of small | 
streams in their passage through the tubes, and the fine dust is 
deposited in the chamber beneath. 

The forced draught consists of Meldrum steam jet blowers, 
which force the air previously heated in the regenerator into 
each enclosed ashpit compartment. One grate is cleaned and 
charged while the others are in an incandescent state, and it 
is stated that as the gases must commingle in the furnaces and 
the combustion chambers, which are also subject to the 
radiant heat of the incandescent brickwork, complete 
immunity from noxious chimney emanation is obtained. 

A drawing showing the arrangement of the plant is given 
above, and we have been provided with the table below 
showing the amount of refuse burnt and the quantity of 
electricity produced during last July. 

The power plant at first consisted of a high-speed direct 
coupled engine and dynamo for lighting the works yard, &c., 
and also included a mortar mill, clinker crusher, and grading 
machine, driven by a 25 horse-power engine. Since this plant 
was put down, additional plant, which consists of a 125-kilo- 
watt generator direct coupled to a 186 horse-power Allen 
éngine and Rowe’s feed-water heater, has been installed by a 
Melbourne firm. Arrangements have now been entered into 
with the Electric Lighting and Traction Company for the sale | 
of electrical energy at 4d. per Board of Trade unit, and it is 
expected that 300,000 units will be generated in twelve months, 
which at the above price will produce £625 per annum. 

A few words regarding the refuse itself may not be out of 
place. 
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REFUSE DESTRUCTOR AT PRAHRAN, NEAR MELBOURNE 


pits 3.6 per cent. Under ordinary circumstances no extra 
fuel is necessary except for re-lighting the fires when the 
plant has been closed down, and the furnaces cooled. The 
fuel then employed is coke breeze. 


Table showing the (Quantity of Refuse Burnt and the Amount of 
Electricity Generated at the Prahrun Refuse Destructor during 
the Month of July, 1909. 


Date, A : Units Units Units 
| July, 109. Weight. Time. gen. perhour. per ton. 
| lst nw 8 0 .. 62 930 113.83 .. 42.36 

2na .. 2 7 2 0 8.25 . 80 102.17 36.79 
3rd 1515 314 .. 5.50 . 640 108.54 40.50 
Sth .. 41410 .. 12.0 1,340 108.45 38.60 
6th .. 2812 321 10.10 .. 1,150 .. 113.11 40.16 
wh us ee ae... 9 .. 2a... PEs %.51 
8th 3es82o0.. 7.55 940 118.75 40.13 
9th 216 014 .. 8.35 1,000 116.50 43.70 
10th Ri i Ae ee 6£0 110.40 42.59 
12th 3511 314 .. 11.45 .. 1,390 118.29 39. 

13th 2714 314 .. 9.30 .. 1,150 118.94 40.76 

14th 23 20 8.39 .. 1,010 118.82 43.48 

15th 221330 .. 8.4 .. 1,000 120.C0 46.25 

14th 2317 114 .. 8.45 .. 1,000 114,28 41.89 
17th Din ee .. eae. 670 113.24 41.48 

19th mors . mw ... ia 102.98 33.36 

20th mes 7 .. Bae .. ie 116.89 40.03 

21st e808. ... Bm .. Te 115.97 46.80 

22nd 2512 314 .. 9.20 .. 1050 112.50 40.95 

23rd 2217 014 .. 8.00 . £30 116.25 40.74 

Mth .. 169014 .. 6. . 760 114.00 46.17 

2th .. 34810 ..15.8 .. 1,610 120. 46.78 

Zith .. 216 0 0 ..10.0 .. 1,230 117.14 45.67 

Sth .. 2217 20 .. 9.3% .. 1,100 .. 114.78 48.08 

29th m8 ia 2S. tj. TD... 1D 48.30 

30th mae. .. SB.. 990 .. 117.62 44.59 

31st 6 4.20... CO. 680 118.26 44.64 

Total 661 2 0 7 27,870 114.69 42.60 
avg. avg. 
Summary. 

Total weight of refuse burned for month .. 661 20 7 

Electricity generated in B.T.U. for month 27,870 units 

Unite generated per ton of refuse (average) 42.6 

Revenue for month at 4d. per B.T. unit £58 1s. 3d. 








THE INSTITUTION OF ELECTRICAL ENGINEERS.—The meetings of 


this Institution will recommence on Thursday, the 11th of Novem- 
ber, when the premiums awarded for papers read or published 
during the past session will be presented, and the President, | 
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In Fig. 1 an example of this tool is illustrated. In this 
case the framework is of the double standard type, and carries 
the steam cylinder at its upper end, the cylinder casting being 
formed with an extended flange, so as to provide a bridge 
across the tops of the columns to which it is bolted. Half- 
way down between the uprights the hydraulic cylinder is 
bolted, the side flanges of which bear along their top edges 
against shoulders formed on the pillars, so that the upward 
thrust on the cylinder when the press is in action is taken by 
these and not entirely by the bolts. Lower down the pillars 
have bolted to them adjustable V guides in which the tup 
works. This tup is provided with a removable block, 
and in place of this special dies can be substituted for the 
particular work in hand. On a casting bolted between the 
uprights and forming their base is placed the anvil block, 
which can also be removed and in its place a die block 

| substituted. The press ram of which the conical nose is seen 
| projecting from the lower end of the hydraulic cylinder is 
provided at its upper end with a hollow tail rod, which is 
carried through a gland in the upper cover. Passing 
through this tail rod and the ram itself the piston-rod 
from the steam cylinder is connected directly to the 
|tup. When the tool is in use as a hammer the 
| hydraulic ram is supported by struts pivoted from points 
|}on the upper surfaces of the tup guides. In the 
| engraving these struts are shown in position supporting 
the ram, and otherwise the tool is represented in use as 4 
| steam hammer. A driving handle similar to that employed 
in an ordinary steam hammer, with the exception of the 
| trigger catch shown, controls the hammer valve, which is of 
| the usual balanced piston type, safety tappet gear being 
| provided to cushion the up-stroke. 
| When it is desired to convert the hammer into a press the 
| tup is raised by the action of the steam until it bears against 
| the nose of the hydraulic ram. A slight further rise then 
| permits the supporting struts to be withdrawn by means of 
| the hand lever seen on the right of the illustration just above 
| the driving handle. Simultaneous movement of the struts 
| is given by the tie rod shown crossing the ram nose. The act of 
withdrawing the struts connects the driving handle to the 
rod controlling the hydraulic valve. For this purpose a hori- 
zontal tie rod passes from the right-hand strut to a point on 
the hydraulic valve rod, which rod is capable of swinging 


| through a small angle on either side of the vertical. The 
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Jower end of the valve rod is enlarged to a square section, and 
js provided with a slot which engages with a pin on the 
double-bossed arm carried at the end of the driving handle. 
In this manner both the steam valve and the hydraulic valve 
are controllable from the same handle when the tool is in 
action as a press. The struts being thus withdrawn and the 
hydraulic valve connected up, the operator exhausts the 
steam from the lower end of the steam cylinder, and allows 
the tup, ram and steam piston to descend. In doing this 

















Fig. i—COMBINED HAMMER AND PRESS 


low-pressure water is drawn into the hydraulic cylinder from 
the reservoir shown on the right of the engraving. 

The use of high-pressure water during the idle part of the 
stroke is thus avoided, as it is only admitted to the cylinder 
to give the final pressure, a slight further movement of the 
driving handle controlling its admission. To assist the flow 
of low-pressure water from the reservoir into the cylinder 
pressure is maintained in the former by means of compressed 
air. 

In a modified form of this tool—see Fig. 2—the steam 
cylinder is placed below the hydraulic cylinder and other 
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Fig. 2—COMBINED HAMMER AND PRESS 


alterations made. The hydraulic ram in this case is solid, 
and is held out of action by admitting pressure to the under- 
side of the collar shown on it, thus avoiding the use of the strut 
gear described in connection with the first form. A simple 
slide valve placed alongside the steam hammer valve controls 
the change from hammer to press. In one position of this slide 
valve pressure is admitted to the underside of the ram, and 
the steam piston is free to act alone. In the other position 
the ram and steam piston act together, and have the same 
movements as in the previous case. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions vy our 
correspondents. ) 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—I was surprised to learn from Mr, Chas. W. Dauncey’s 
letter that he had such a vague idea regarding the value of 
cylinder ratio as applied to locomotives. He does not appear to 
be aware that there are two methods of increasing the cylinder 
ratio. For instance, an increase may be effected by a reduction in 
the area of the high-pressure cylinders, such as adopted in British 
locomotive practice. On the other hand, ratio may be increased 
by enlarging the low-pressure in excess of the high-pressure cylinder, 
such as | suggested. In the former case the power would fall off 
with every reduction in the area of the high-pressure cylinder, 
and in the latter it would be enhanced with every increase in the 
area of the low-pressure cylinder. 

Mr. Dauncey states that Messrs. King, Brewer, Dearberg, and 
he, himself, have pointed out that the failure of compounding in 
this country has been chiefly due to the adoption of too low a ratio. 
None of these correspondents have made any attempt to demon- 
strate how it becomes practicable to enhance the power of a loco- 
motive by increasing the ratio from low to high-pressure cylinders. 
Mr. Dauncey points out that cylinders 24in, diameter are the 
largest permissible. If increasing the ratio of locomotive cylinders 
is any advantage, is it not strange that the De Glehn type of 
engines have 15in. high-pressure cylinders, when a higher ratio 
could be had by the use of cylinders 14in. diameter / 

Mr. Dauncey takes me to task for suggesting 24in. low-pressure 
cylinders while retaining the 19in. high-pressure ones. Surely he 
will admit that I was forced to do this owing to the restriction in 
British gauge, and not from any consideration of cylinder ratio. 
Personally, I cannot see what cylinder ratio has to do with the 
question, as the same power conld be attained by passing the 
boiler steam directly through the 24in. cylinders, if this were 
practicable. 

I will now offer a few maxims for consideration which may assist 
your correspondents to follow my views. ‘These are as follows :— 

(1) The locomotive boiler is the measure of power of the engine. 

(2) The power of the simple engine is that obtained by referring 
the steam to the high-pressure cylinders. 

(3) The advantage to be derived from compounding an engine is 
to be able to make use of the boiler steam on a piston area greatly 
in excess of that practicable with the simple engine. 

(4) The power of the compound engine is that obtained by 
referring the steam to the low-pressure cylinders. 

If correspondents will keep the above points in view when reply- 
ing to this letter there may be some hopes of bringing this vexed 
question to a fina] issue. : 

I will now give my views with reference to the above, and try 
to show that the question of increasing the power of the loco- 
motive is not by any means so difficult a problem as some may 
imagine. 

I will begin by grouping (1) and (2). I think everyone will 
admit that the boiler is the measure of power of a locomotive, and 
that the modern boiler is capable of supplying steam freely to 
high-pressure cylinders 19in. diameter. It is a well-known fact 
that a cylinder capacity of 2lin. overtaxes the boiler, consequently 
we must admit that the simple engine has come to the end of its 
tether, nor can a subdivision of cylinders help matters. 

I will now deal with (3) and (4). Let us assume that a simple 
engine with 19in. cylinders has to be converted to compound. In 
the first place, we must not lose sight of the fact that the simple 
engine is able to make use of all the available boiler steam in the 
19in. cylinders. In designing a compound engine its success 
depends whether a basis has been adopted which will allow the 
power to be enhanced when the cylinder ratio is increased. If we 
adopt a basis which will cause the power of the engine to be 
reduced with every increase in cylinder ratio, such as is applied to 
British locomotive practice, it follows that with every step the 
ratio is increased the power will be correspondingly reduced. The 
explanation is that less steam will have been used from the boiler. 
In plain words, we will have designed a compound engine, which— 
unlike the simple engine—cannot be worked up to the limit of its 
boiler power, and consequently must prove a failure. 

It appears to me obvious that if a compound engine is to be 
made a success we must take the boiler power as a basis. This 
means that the high-pressure cylinders must remain. Say we add 
two 2lin. low-pressure cylinders; the addition of these two 
cylinders—unlike the simple engine—will in no way overtax the 
boiler. Not only so, but it will be found practicable to go on in- 
creasing the diameter of the low-pressure cylinder up to as high as 
30in., thus enhancing the power of the engine up to a maximum, 
while expanding the steam to a low terminal pressure. Quite a 
different story to that of British locomotive practice, which is 
unable to make use of all the available boiler steam when working 
under certain conditions, 

Mr. Dauncey states my system is likely to remain one on paper. 
He does not appear to be aware that an engine with two 20in. 
high-pressure cylinders has been tried and found successful, 
although the ratio was only 1 to 1:25, the boiler having only 
1232ft. heating surface. 

I trust the foregoing remarks will make clear to Mr. Dauncey 
that the failure in compounding is not due to the adoption of too 
low a ratio, but rather to the cylinders of thesimple engine having 
been accepted as a basis for a low-pressurecylinder without any 
consideration to the boiler power. 

It may be interesting to Mr. Dauncey to learn that it is practic- 
able to have the advantage of cylinders 30in. diameter without 
having to make use of six cylinders. This can be accomplished by 
referring the steam to the combined high and low-pressure 
cylinders of a 19in. and 24in. cylinder compound. 

In conclusion, if the successor to Mr. Deeley has been following 
up this discussion, and intends to adopt the retrograde step 
suggested by Mr. Dauncey, he will, at least, have had the advan- 
tage of studying both sides of the question. 

Argaith, Damheosk, October 25th. 





JOHN RIEKIE. 


THE DEVELOPMENT OF THE GAS ENGINE, 


Sim,—Referring to the article headed ‘‘ The Development of the 
Gas Engine,” in your last issue, I, as a practical expert in gas 
engines, would like to state my views on thisinteresting subject. I 
am bound to say that you, in trying to formulate the law of cost 
of large gas engines, as compared with small gas engines, have come 
to some very erroneous conclusions. You hold that a large 
double-acting engine—or a large engine with several cylinders 
—must have a lower speed than a single-acting engine. 
This is by no means correct ; as a matter of fact, the reverse is 
the case. Taking any single-acting and any double-acting engine, 
the maximum speed of the piston of the former will be found to be 
about 500-1100ft. per minute, and the maximum speed of the 
latter about 1260ft. per minute. According to your article, the 
causes which are bound to lessen the speed of a double-acting 
engine are of a two-fold nature, whereas the fact is that a single- 
acting gas engine and a double-acting gas engine—each, for 
instance, of, say, 300 horse-power—are in most cases both built for 
exactly the same number of revolutions, ¢.e., about 160 per minute. 
These two statements do not tally. 

The above-mentioned conclusion being wrong, the assumptions 
on which it is based must be equally wrong. That is to say, the 
speed of any given piston engine is by no means limited by its 
reciprocating weights, but only by the maximum speed admitted 
—according to experience—to the sliding piston rings and the 
sliding surface. The figures given by me above illustrate this 
general experience, and the reason why single-acting gas engines 





run at a lower piston speed than the double-acting engines is that 
they generally have no crosshead, whereas good large gas engines 
have free sliding pistons. Furthermore, it is a mistake tosay that 
the reciprocating weights of a double-acting engine are increased 
owing to the piston and piston-rod water-jackets. They will not 
be increased by an ounce, because the weights which the designer 
has to put into the piston and piston-rods depend solely on the 
diameter of the cylinder, 7.¢., on the maximum power developed. 
Moreover, it is out of date to say that the outlet valve of a large 
gas engine must be water-cooled because in advanced designs 
ordinary mushroom valves have for years been used for inlet as 
well as outlet valves, with large gas engines. 

Another important statement is that the double - acting 
and multiple cylinder principle makes the curve of cost 
ascend, because it doubles the parts and necessitates external 
guides. If you are convinced that this law is a correct one, 
I would suggest a method of making—instead of double-acting 
steam engines—single-acting engines like small gas engines, 
because this would save double parts and external guides. 
Though it would be quite possible to carry out that design without 
injuring the steam engine principle, no one does it, because for 
many obvious reasons the cost would be greatly increased. As to 
the cost of the piston-rod cooling device to which you also 
refer, | am acquainted with designs of that description, the total 
cost whereof is about 0.01 per cent. of the price of the whole 
engine. I cannot believe that that would raise the curve of cost. 

As far as is possible, in a short letter, to give some law regu- 
ating the curve of cost of gas engines, | would here mention some 
of its chief points. The first thing I would say is that the prices 
of small gas engines differ largely, according to their quality and 
to the efficiency of the makers. Taking first-class small engines, 
it must be said that their average price differs very little from that 
of Jarge gas engines, and when the units become very large, the 
average cost of the engine again becomes lower, being almost 
equal to that of single-acting engines. The real reasons that 
small gas engines are cheaper than large ones is not the nature of 
the design, but the fact that to a great extent they have becomea 
wholesale article, whereas large gas engines are built in compara- 
tively small numbers and only by first-class manufacturers at high 
factory charges, as is the case also with large steam engines, 

If we consider the cost of large gas engines from a more practi- 
cal point of view, we find that it is becoming almost identical 
with that of large steam engines and turbines, whereas the cost 
of the fuel consumed by it is from 2 to 24 less. Therefore you 
are greatly mistaken in saying that there is an advantage in 
using large gas engines only where waste gases—like coke-oven 
waste gases and blast furnace waste gases--can be used. 

There are numerous cases where producer gas plants are very 
profitable, and during the last four years a great number of 

lants of this kind have been created, working extremely well and 
ucratively. But to go further,into this point would take up too 
much space here. 

With reference to the statement about the thermal con- 
ditions of different gases, I would point out that producer gas is 
not, as you seem to think, to be considered as a gas of high calorific 
value, because its calorific value differs very little from that of 
blast furnace gas, being only about 125 B.Th.U. per cubic foot, 
whereas the calorific value of blast furnace gas is about 100 B.Th.U. 
per cubic foot. 

As regards the gases of high calorific value, such as coke- 
oven gas with about 450 and town (lighting) gas with about 
500 B.Th.U. per cubic foot, and their thermal conditions, we may 
say that all anxiety which may prevail here should disappear, 
considering the numerous engines of large units which are work- 
ing splendidly in this country and all over the world, with coke- 
oven waste gas and other gases of high calorific value. 

Your suggestion for the use of cast steel cylinders is very 
interesting, = it seems to me that the casting would be fraught 
with difficulties. On the other hand, and according to my experi- 
ence, I do not consider this necessary, because a highly perfected 
cast iron cylinder stands the stresses very well indeed, and there 
are some designers who already know very well how to cope with 
the difficulties met with. 


London October 26th. DAVID NEUSTADTER. 





THE INVENTION OF THE STEAMBOAT. 


Str,—Referring to your editorial note beneath my letter of the 
22nd inst. re Dr. Denys Papin (1707), it may be of interest to your 
readers to know that a paper was read by Dr. Elterland at the 
Bordeaux International Congress on July 5tb, 1907, upon ‘‘ Papin 
and the Invention of the Steamboat,” the report of which states : 
—‘‘ Although Papin invented the low and high-pressure steam 
engine, and was the first to build practical models of both, he did 
not build a steam-propelled boat. He had, however, the intention 
of building one, and made the necessary trials with a paddile-pro- 
pelled boat. He proposed his scheme to the Royal Society of 
London, but this Society did not entertain the matter. No exist- 
ing documents can be adduced as a proof that Papin’s paddle boat 
was propelled by steam.” 

Unless this very clear statement can be proved as unreliable, 
then I claim that Jonathan Hulls was unquestionably the 
‘inventor of the steam boat,” as it strengthens rather than 
weakens his claim to the honour, to which official proof is still 
available. And in support of Jonathan Hulls I would mention 
that in an exhibit made by the Institute of Marine Engineers at 
the International Exhibition, Shepherd’s Bush, his portrait as 
“the inventor of the steam boat” was very prominent. I can 
produce the opinion of many writers supporting J. Hulls—but the 
two official documents I have are of much greater value, 

Even the editor of the Scientific American in his ‘‘ Hudson-Fulton 
Celebration” issue of September 25th practically admits Hulls’ 
claim, and quotes an extract from Admiral Preble’s—of the U.S. 
Navy—book on the “‘ Origin and Development of Steam Naviga- 
tion.” Thus: ‘‘ There can be no doubt of his—Hulls—having been 
the first inventor of an ingenious and practicable mechanism for 
propelling vessels by a condensing steam engine and by paddle 
wheels,” 

The editor shows an elaborated design of Hulls’ boat, but has 
fallen into the common error by describing it as ‘‘ proposed, but 
never built.” J. Hooper HULL», 

Manor Park, Essex, October 26th. 





CENTRIFUGAL FORCE. 


Srr,—In answer to ‘‘ Pater’s” letter I would point out that two 
forces acting on a body at right angles cannot possibly balance, 
If they could, and did, in the case of his stone at the end of a 
string, the stone would have no motion. What actually takes 
place when a stone attached to a string is whirled round is that 
the stone is trying to move off in a straight line tangental to its 
circular path, but this line of movement is being constantly 
modified by the pull in the string ; as soon as the string breaks 
this modifying force exists no longer, and the stone travels away 
in a straight line at right angles to the string at the point where 
it broke. HERBERT L, Brown. 

Wallington, Surrey, October 22nd. 








THE MIDLAND INSTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS.—A general ting of the bers of the Institute 
will be held at the Philosophical Hall, Leeds, on Tuesday, 
November 9th, at 3.30 p.m. The following paper will be read :— 
‘“* Recovery of Power from Exhaust Steam,” by W. M. Sanderson. 








The annual dinner will be held in the Metropole Hotel at 6.30 
pm. 
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ENGINEERING AT MELILLA. 


AS a good deal of interest is now concentrated in Melilla 
owing to the war between the Spanish and the Moors, we 
think it will not be out of place to describe the engineering 
work that is being carried out there. 

Melilla, originally a small fortified rock town, has ‘of late 
years been enlarged by building a new town on the flat 
ground to its south. The trade also had to some extent in- 
creased by dealings with the Moors, and by the increased 
garrison sent there by the Spaniards. 

Unfortunately, the coast offers no protection for vessels from 
the strong easterly gales so frequent in the South Mediterranean 


Sea, and at present vessels have to run 30 miles to the east so | 
as to get protection in these circumstances from the Chaferine | 


Islands. The Spanish Government therefore arranged to 
build a protection pier, some 500 metres in length, of heavy 
concrete blocks, so as to allow all vessels to lie in safe 
anchorage in the worst weather. Contracts were made with 
a large Spanish firm for the whole work, which was begun 
last year, and was in full swing when the war started. 

A block yard was laid out along the coast between the beach 
and the park or gardens, and a railway was laid some two 
miles in length up to the limestone quarries, with a branch 
up the river to obtain sand and stones of smaller size. The 
larger stones from the quarries up to ten tons in weight are 


kept for placing at the foot of the pier wall; while the | 


smaller stones are brought-to an electrically driven stone 
crusher, where they are crushed and screened for the concrete 
mixing. This narrow gauge railway is worked by steam 
locomotives and side-tip wagons, but after dumping the load 
the stones are picked up and carried to the crusher by Moorish 
labour. The concrete is mixed by machinery consisting of a 
revolving barrel taking + to 4 cubic metre each charge. 
The concrete is di-charged into small hopper wagons carried 
on a double bogie flat wagon which is pulled by an electric 
locomotive along a narrow elevated railway between the 
block moulds, but at such a height that the hopper wagons 
can be pushed off on to cross rails which run temporarily 
over the tops of the moulding boxes, and so discharge the 
concrete into the moulds. Before commencing to fill in the 
concrete, cement troughs, circular in form, are set in position 
with cast iron tops to take the tee heads of the lifting rods 
and distribute the weight. The moulding boxes are of steel 
plate strengthened by angle iron: and a fish-bellied rib in the 
centre of each side. They are bolted together at the corners, 
and these bolts are loosened after the blocks are sufficiently 
set for the removal of the box to a new position. 

It is in the crane for lifting the blocks and changing these 
boxes that the chief novelty is seen. This crane, as will be 
gathered from the accompanying engraving, is of the Goliath 
type. It was designed and constructed by Applebys Limited, 


and it lifts the 80-ton blocks by a direct vertical screw | 


kept from turning by means of a crosshead guide which runs 
in a@ chimney above. 
down to a horizontal position, so as to allow the Goliath to 
pass from one line of rails to the next and under the live 
electric wires above. The nut for the hoisting screw is turned 
by means of a worm wheel and worm running in an oil bath 
and driven by a 50-horse electric motor coupled direct on to 
the worm shaft. The nut rests on a cast steel foundation, 
and has a spherical joint, to allow the weight to swing freely 
both in lifting and in travelling. The whole is carried on a 
travelling crab worked by an independent motor. 

The Goliath is arranged to travel over two rows of blocks 
placed end to end, and has independent travelling motor 
gear, Ateach end of the main girders a special feature is 
introduced in the shape of an auxiliary pillar crane with 


electric hoisting motor fixed at the jib end to lift three tons— | 


the weight of the empty moulding boxes. With these cranes 
auxiliary boxes can be lifted from the adjacent row outside 
the Goliath track and placed in any of the next three rows, 
and the system is found to facilitate the work very much both 
in manceuvring the boxes and also in placing the lifting rods 
in the blocks. ; 

To change the Goliath from one track to the next it is 


This chimney is arranged to lower | 


| travelled to rails beyond the block lines, which rails run the 
| full length of the yard. Here four corner wheels set at 
| right angles to the travelling wheels are lowered by means of 
@ screw and ratchet spanner, ard the whole crane lifted off 
| the ordinary travelling wheels. A block truck left in the 
| centre of these rails is coupled up to the lower girders of the 
| gantry by means of four push-rods, and the Goliath is then 
| pushed along to its new position by means of the block truck, 
which is also propelled by electricity. By having double sets of 

collecting trolley poles it is only necessary to have half the 
| number of aérial wires. The whole of the movements, 
| except that of the cross travelling of the Goliath, are worked 
| from the driver’s cabin. 

The blocks when placed on the transporter trucks run down 
on a dft. Gin. gauge railway to the point where the pier com- 
mences and are ready to be placed in position by divers. 

Electric power is generated at the power station at the 
block yard by means of a single steam generating set driven 
by a Belliss and Morcom engine. The whole plant was 
thought out and planned by the contractor’s engineer, Sr. 
Arrigunaga, of the Compania Trasatlantica. The current 
used is 500 volts continuous for all machines and railways, 
except, of course, for the steam locomotives above referred 
to. 








SELF-OILING BEARING. 


AN improved form of swivelling self-oiling bearing, which 
is being introduced by the firm of Kynoch, Limited, Birming- 
ham, is illustrated herewith. The bearing is of the ring 
pattern and is made for shafts from l}jin. to4in. diameter, 
with wearing surfaces 34 diameters long. It has a large 
reservoir capacity so that it may require but little attention 
for replenishment with oil. A sight hole is provided through 
which the height of the oil in the reservoir can be observed, 
while the removable screwed plug in the top of the pedestal 
affords a ready means for inspecting the oil ring during 
operation. Glands are fitted to the bearings to prevent oil 
creeping along the shafting and to exclude dust, and a channel 
conveys any oil which leaks through the joint back to the 
reservoir. To simplify erection the parts are all made in 
halves, as will be seen from the transverse sections, and a 
peculiar feature of the construction is that the centre part of 
the bearing which allows it to adjust itself to the shaft- 




















| a stiffer bearing, less chance of the rollers getting out of 


Ms align. 
| ment, and more uniform wear. fa 


| 








A NEW VICE. 


TO meet the demand for a vice which is capable of securely 
holding long and awkward objects, the firm of M. Glover ang 
Co., of Holbeck-lane, Leeds, has recently introduced the new 
type shown in the accompanying illustrations. It is believed 














Fig. 1 


that this vice will fill a long-felt want, since its design allows 
of long and otherwise awkward pieces of work being held ina 
much better manner than is usually possible with the ordinary 
types in general use. It will be seen from the illustrations, 
Figs. 1 and 2, that the vice is designed to enable it to be fixed 
at an angle instead of in the upright position as is usual, and 





a 











Fig. 2 


that, in consequence, there is much more room between the 
jaws and the screw case. The screw and the bottom part is 
clearly out of the way of the work, which is a distinct advan- 
tage in many instances. 





Section on C.D. Detail of Ring. 
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SELF-OILING BEARING 


ing is placed below the centre of the latter, thus reduc- 
ing the weight and size of the bearing and pedestal—an 
advantage where space is limited. These bearings are 
supplied with pedestals, hangers, brackets or any other fitting. 

Since the roller bearing made by this firm was described in 
THE ENGINEER some time ago, several improvements in its 
design have been effected, particularly in the form of the 
cage which holds the rollers in place. The cage is now made 
of steel in two parts and slots are provided in the end ring 
which separate the lines of rollers from one another. The 
rollers themselves are now supported on steel rods instead of 





on the wooden sticks formerly used. The general results are 


There is another feature about ‘this vice which is equally, 
| if not more, important than that already referred to. It is 
| that the outside jaw is capable of turning, it being provided 
| with a ball-and-socket joint. Thus, by removing the pin to be 
| seen just below the handle of the vice the outside jaw is free 
| to turn in either direction, and the vice will consequently 
| hold taper work. The illustration Fig. 2 shows a piece of 
| tapered metal clamped in the jaws. These vices are fitted 
| with steel jaws, and it will be gathered that they are built 
| for heavy work. Four standard sizes are manufactured by 

8 firm, the width of the jaws being 4in., 5gin., 64in., and 
| Tein, 
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OPEN-SIDE PLANING MACHINE. 


THE open-side screw planing machine of which we give an 
illustration on this page weighs approximately 22 tons, and is 
capable of planing work 10ft. long, 4ft. wide by 4ft. high. 
The advantages claimed for this type of tool by the makers, 
Hulse and Co., Limited, Salford, Manchester, are that, 
whilst being as stiff and rigid as an ordinary machine, it is 
capable of planing over double the width and of operating on 
large pieces of irregular form which are usually dealt with on 
a much larger and more expensive tool. Ease of setting is | 
also an advantage of some importance. The machine pro- 
vides three cutting speeds, namely, 20ft., 30ft., and 40ft. per | 
minute, by means of a gear-box with a constant return speed 
of 100ft. per minute. The outer support for the cross slide | 
shown is, of course, readily removable, and is furnished as an 
extra when desired. There are two tool-boxes on the cross | 
slide and one side tool-box. The bed is of box form, 15ft. 
long, with wide flat bearing surfaces, side strip and adjusting 
screws being provided for taking up wear, while the lubrica- 
cation is effected by rollers. The table has T grooves planed 
out of the solid, and is traversed by a double-threaded steel 
screw of large diameter working in a long gun-metal nut. | 
This also has provision for good lubrication. Other features | 
of the machine are fast and loose pulleys, with improved | 
strap shifting motion; adjustable stops for regulating the | 
length of the stroke and automatically reversing the motion ; | 
self-acting variable and reversible feed mechanism operated 
independently of the table motion; massive upright of box 
form keyed and bolted to the bed, and having a wide face to | 
give the necessary stability to the cross slide; counter- 
balanced cross slide and power mechanism for raising the 
latter ; self-acting relieving moticn to the tools on the cross 
slide during the quick return stroke of the table; counter- 
balanced side tool bex self-acting horizontally with hand 
horizontal and angular traverse; and machine-cut gearing 
throughout. The independent self-acting feeds vary from 
dyin. to Zin. for horizontal, vertical, and angular planing. 











HEAT TRANSMISSION.* 
By Professor W. E, DALBY, Member, of London. 
(Concluded from page 433.) 


Conductivity of the metal plate.—In measuring the conductivity 
of metals, ce ee map must be devised which do not require the 
assumption that the faces of the metal are at the same temperature 
as the medium in contact with it. Lord Kelvin remarks, in dis- 
cussing the coefficients of conductivity of metals found by Clement, 
Peclet, and Angstrom, that, taking Angstrom’s value to be correct 
for copper, Clements value is two hundred times too small, and 
Peclet’s five times too small, this because the temperature of the 
metallic surfaces was assumed to be the same as the temperature 
of the medium in contact with them. Lord Kelvin further points 
out that the conductivity of iron is 80 times that of water and 
the conductivity of copper 500 times that of water; the conduc- 
tivity of iron is 3500 times that of air and of copper 20,000 times 
that of air, Hence, although the water or the air at the very 
interface of the medium and the metal may be nearly at the same 
temperature as the metal, the temperature at a point in the 
medium a little way from the surface of the metal must differ con- 
siderably from the temperature of the metal itself. 

It is interesting to apply these figures to a hypothetical case of a 
Copper plate lin, thick coated with a film of water on the one side 











* The Institution of Mechanical Engineers. 





and a film of air on the other side, each film being },in. thick, in 
order to find the proportion in which the temperature head must 
be divided between the different elements of the path, so as to 
determine a flow of heat. Calling the resistance of the copper plate 
unity, the resistance of the air film will be 20,000/200 = 100, and 
the resistance of the water film = 500/200 = 2.5. The total head 
will therefore be proportional to 100 + 1 + 2.5 = 103.5, showing 
that about 97 per cent. of the whole is required to overcome the 


| resistance of the gas film, 1 per cent. the plate, and 2 per cent. the 
| water film. 


These illustrative figures indicate the order of magnitudes 
concerned in the films and in the distribution of temperature head, 


| and there is evidence to show that this order of magnitude is not 
| far wrong. 


Practically this shows that the material of which the fire-box 
and flue is constructed makes very little difference to the trans- 
mission of heat, and that iron or steel tubes are as good as copper 
tubes in this respect. 

(a) The conductivity at the interface— penetrability.”—There is a 
definite joint resistance to the flow of heat at places where two 


| dissimilar metals, or a metal and a gas or a metal and a liquid, 
| are in contact. Thus, when a hole is drilled in a plate, and the 
| hole is filled with fusible metal, the temperature at which the 


metal melts is not necessarily the temperature of the plate in 


| which it rests, because of the temperature head required to force 


the heat across the surface where the two dissimilar metals are in 
contact. This point may be illustrated by an experiment men- 
tioned in a paper by Mr. Anderson in 1884. If a copper bar be 
made up one half of screwed joints, the other half of solid bar, 
and if this composite bar be heated in the middle of its length, it 
will be found that thermometers inserted at equal intervals along 
the bar rise more rapidly along the solid half, showing that the 
joints resist the flow of heat. Again, those who are familiar 
with the smith’s shop, are aware that defects in metal, invisible 
when cold, show themselves when the metal is heated, by the 
difference of luminosity caused by imperfect conduction through 
the defective portions. 

Fourier mentions penetrability in his analytical theory of heat. 
Smoluchowski gives a whole paper on penetrability in connection 
with the conduction of heat through rarefied gases. Dr. Stoney 
also mentions penetrability in connection with the conduction of 
heat through a Crookes’ layer or gas film. 

(b) Conductivity through the metal. — ‘‘ permeability.”—Various 
methods have been employed to experimentally determine the 
conductivity of metals, and a list is given of the workers on the 
subject. 

Conductivity of otl, grease, scale, «c.—Although many papers 


Conductivity. 
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have been written on the effect of grease, scale, &c., on the boiler 
plates, only one to my knowledge contains definite information 
regarding the conductivity of oil and scale, and this was written in 
Plates of scale 


1902 by W. E. Ernst, an Austrian engineer. 


were held between copper plates and the temperatures of the 
plates were measured. In order to obtain good surface contact 
glycerine was squeezed between the plates, an allowance being 
made for this in the calcuJations, Ten different scales were tried, 
and their conductivities ranged from 0.00407 to 0.01 foot-pound- 
— units, depending upon the porosity and density of the 
scale. 

The conductivity of fats, oils, coal tar, and anti-scale compounds 
are given, and these values are lower, and range from 0.000377 to 
0.000421 foot-pound-second units. The temperature of the boiler 
plate is also given. With a coating of the worst scale 2 mm. thick, 
the temperature of the plate was lower than that found with a 
coating of the anti-scaling mixture. 

The earliest experiments on the effect of scale on the transmis- 
sion of heat are those of W. J. Hirsch, and it may be of interest 
to give some of his conclusions, namely :—That any fatty deposit 
on the internal surface of a boiler greatly impedes the transmission 
of heat ; that the easier the deposit is decomposed by heat the 
more likely are the plates to overheat, and that a deposit of vege- 
table grease is therefore more dangerous than one of mineral cil. 

Professor L. P. Breckenridge made some experiments on a 
locomotive boiler with the view of finding the efficiency hefore 
and after cleaning. He recorded a loss of 9.55 per cent. efficiency 
with scale »),in. to ;;in. thick, and deduced that loss due to scale 
varies as 1.5 times the square root of the thickness of the scale. 

Valuable tests on the effect of scale were begun by L. E. 
Schmidt in 1901. The experiments were carried out with great 
care, and lasted several years. The conclusions brictiy were 
these :—The loss of heat transmission due to scale of about } 
thickness may vary in individual cases from insignificant amounts 
to as much as 12 per cent.; the loss increases somewhat with the 
thickness of the scale, but not directly as the thickness ; the 
mechanical structure of the scale has a greater influence on the 
loss than the thickness, and chemical composition, except in so far 
as it affects the structure of the scale, has no direct influence on 
the heat-transmitting qualities. 

Sir John Durston’s experiments concerning the effect of grease 
have already been referred to above. 


FACTORS AFFECTING THE CONDUCTIVITY OF THE 
ELEMENTS IN THE PaTH. 

On the possibilities of destroying the gasand water film.—The per- 
manence of the several parts of the conducting path has been 
postulated in the preceding remarks, but it will be quite clear 
that if these films be completely or even partially destroyed the 
head required to effect the heat transmission from the gas to the 
water across the plate will be considerably reduced. . 

One of the most potent factors in disturbing the gas film is the 
velocity with which the gases move through the tubes, and the 
importance of this consideration has received increased recogni- 
tion in later times. In fact, it is not too much to say that most 
of the work in connection with heat transmission since the time 
of Rankine shows attempts to introduce a velocity factor variable 
into the expressions. 

General development of the velocity term.—Professor Reynolds 
wrote a remarkable paper in 1875, suggesting that the transmis- 
sion depended upon the diffusibility of the gases, 

Professor Ser, 1888, gives the equation for the quantity of heat 
transmitted by convection as :— 

F=f s/o (t- 4S; 

where 

F = B.Th.U, transmitted. 

f = coefficient of convection. 

¢ = velocity of gases. 

¢ = temperature of hot body (gases). 

6 = temperature of surrounding body (plates). 

S = total heating surface. 

2 = time. 

Professor Mollier, 1897, gives the coefficient of transmission for 
boilers as: " 
K=k+ = Ry > 
F°2°(¢, — t&) 
where 
t; = temperature of radiating body. 

t, = temperature of absorbing body. 

time. 

area of surface to which heat is radiated. 

= coetlicient of total heat transmitted. 

= coefficient of convection = 2 + 2 ./b. 

= weight of fuel burned per unit area—that is, a velocity 
factor. 

R, = heat transmitted by radiation. 


Professor Werner, 1883, uses a formula depending upon the rate 
of combustion—that is, upon the rate at which air is supplied to 
the furnace, and, therefore, the velocity of the gases is implicitly 
considered. 

Halliday, 1898, suggests that the velocity of the gases breaks up 
this film. 

J. Perry, 1898, gives a formula where the heat transmitted 
depends on velocity. 

Hudson, THE ENGINEER, Volume Ixx., p. 523, 1890, proposes a 
formula where the transmission depends upon the square root of 
the velocity. 

B.Th.U. transmitted per square foot per degree F. per hour in 
tubes or flues 


Caw bettas 


= Tg 8 T's + 922 x Ne ; 
2 B 

where 

Ty = absolute temperature of flue gases, degrees I’. 

Ts = absolute temperature of steam, degrees F. 

v = velocity of gases in feet per second. 

B = coefiicient of tr ission 
Carcanagues, 1896, describes experiments of his own, where 
water is cooled by means of air passing through brass tubes, The 
tables show a vast increase in the heat transmitted with increase 
of the velocity of the air. 
Brillié, 1897, says: -H = K (T — ¢,) where K depends on the 
velocity of the gases, if » = weight ot coal burned per hour square 
metre grate; K = 2 ,/p. 
Professor Lewes, 1894, mentions the effect of velocity. 
Hydraulic mean depth of the flue.—This is a factor which seems 
to have some importance. 
Professor Smith in 1887, in giving a formula for $, required 
heating surface, adds a note that it should be multiplied by 
(1 + 0.08d), where d is the hydraulic mean depth of the tube or 
the flue through which the gases pass. The gases nearest the 
surface must be coolest and lie in concentric rings getting hotter 
towards the core ; hence, since the transmission of heat depends 
on the surface temperature, and the temperature of the flue being 
only an average temperature, it follows that the efficiency must 
increase with a decrease in the size of the flue. On this account 
the boiler efficiency may fairly be considered as less than that 
reckoned by an amount proportional rougbly at least to the 
reciprocal of the mean hydraulic depth. This must not, of 
course, be carried too far, as with small tubes the resistance to 
the passage of the gases is much increased ; moreover, the sudden 
cooling effect on the gases is liable to extinguish the flame. 
The effect of velocity on the water silm.—The effect of forcing water 
across the heating surface with a high velocity is to break up the 
water film, hence the importance of good circulation. There are 
many papers dealing with this subject and the closely allied one 
of good circulation. In fact, velocity of water flow and good 
circulation are two aspects of the same problem, namely, that of 
destroying the water film clinging to the plate. 

Austin, in 1902, calculated the resistance of the water film, and 
found that it was equal to the resistance of 10 cm. of iron when 











the water was still, 0.75 when boiling and stirring. He calculate 
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the thickness to be 0.004in. Other experiments on the water film 
were made by L. Holborn and W. Dittenberger in 1900, Dr. H. 
Claassen in 1902, and Dr. Russner in 1903. Papers on the effect 
of velocity or good water circulation on the transmission of heat 
have been written by Joule, 1831 ; Nichol, 1875 ; Anderson, 1876 
(* Proceedings ” Inst. C E., Vol. 48, page 257) ; Hagemann, 1883 ; 
Prof. Ser, 1887; Thornycroft, 1895; Normand, 1895 and 1896 
(‘‘ Transactions” Inst. Nav. Arch., Vol. 37, page 276) ; Stanton, 
1897; Brillié, 1898; Macfarlane Gray, 1898; Halliday, 1899; 
Carpenter, 1901; Yarrow, 1901; Hepburn and Hildrith, 1901 ; 
Paul Fuchs, 1904 (Zeitsch. Verein. deut. Ing., Vol. 48, page 379). 
CONCLUSIONS. 

Absence of complete data concerning the mechanism of distribution.— 
It must be confessed that notwithstanding the large number of 
researches and papers bearing on the subject of heat transmission 
there is a general absence of complete data regarding the actual 
phenomena occurring in a steam boiler when working under the 
ordinary conditions of practice. No data exists, for instance, 
which gives the temperature gradients at different parts of a 
boiler flue with accuracy ; isolated experiments furnish incomplete 
data from which the gradient may be roughly imagined, but 
researches and papers alike have had very little influence in 
modifying the general design of steam boilers. The Cornish 
boiler is still of the same design as it was acentury ago. The 
Lancashire boiler has been scarcely modified in any essential par- 
ticular. The locomotive boiler of to-day is a magnified type of 
the Rocket boiler. The most important development of recent 
years has been in the gradual introduction and perfecting of the 
water-tube type, but even in this modern product the essential 
features of the old types persist. This general absence of com- 
plete data is in no way due to the lack of endeavour or to the 
dearth of able and distinguished men in this field of research, but 
rather to the inherent difficulties of the problem and to the 
enormous cost of carrying out complete experiments upon a large 
boiler under the ordinary working conditions. Many valuable 
experiments on boilers have been made of the kind which have 
been made classical in the published researches and experiments 
of Kennedy and Donkin, but these experiments are incomplete in 
the sense that the temperature distribution in the apparatus was 
not one of the objects of the experiments, We can all appreciate 
the formidable difficulties which surround this kind of investiga- 
tion when we think of the enormous rate at which hot gases give 
up their heat. As an example, in 1884 some experiments were 
made on the Orleans Railway with a locomotive boiler. The tem- 
perature in the fire-box was 2912 deg. Fah., and in the smoke-box 
752 deg. Fah., corresponding to a drop of temperature of 2160 
deg. Fah. along a tube length of 16.4ft. The velocity of the gases 
was 164ft. per second, so that the gases traversed the tubes in one- 
tenth of a second, and the heating surface therefore was sufficiently 
efficient to cause this large drop of temperature, namely, 2160 deg. 
in one-tenth of a second. The costly nature of the experiments 
may be gathered from a recently published set made by the Steam 
Engineering Division of the Technological Branch of the United 
States -Geological Survey, an abstract of which is given in 
the Journal of the Western Society of Engineers, U.S.A., vol. 12, 
pp. 285 and 661, 1907. These experiments cost 100,000 dols., and 
cover a large part of the field of research in connection with this 
subject. Some of them were made on small multitubular boilers, 
heated electrically. It may be desirable to give here a brief 
account of the experiments. Stefan’s law was used to calculate 
the proportion of heat transmitted by radiation, and the trans- 
mission by conduction and convection was assumed to vary as the 
difference of temperature. Groups of from 15 to 30 tests were 
made under constant conditions, the groups forming a series in 
which the conditions of working were varied for each group. The 
effect of varying the initial temperature and the flue dimensions 
was studied, together with the relation between the velocity of the 
air passing over the heating surface and the rate of heat trans- 
mission. The results show—(1) That the heat absorbed by the 
boiler varies almost directly as the calculated velocity of the air. 
(2) That the rate of heat absorption does not rise as fast as the 
increase in initial temperature. 

The curves given show that as the velocity of the air increases 
the true boiler efficiency of the boiler drops at tirst very rapidly, 
but after a certain velocity is reached it becomes nearly constant 
with a low initial temperature, and varies little with a higher 
initial temperature. e velocity at which for any initial tem- 
perature the true boiler efficiency curve becomes nearly horizontal 
is called the critical velocity, and the critical velocity varies with 
the initial temperature. These experiments are well worth careful 
study. 

The most complete set of experiments made on a locomotive 
boiler is that recently conducted by Professor Goss, and published 
by the Carnegie Institute of Washington in 1907. The boiler wae 
of the usual American locomotive type belonging to a 4-4-0 engine, 
and contained 1322 square feet of heating surface. Ninety-seven 
individual experiments were made, divided into six groups, the 
boiler pressure being maintained constant in each group, and 
ranging from 120 to 240 pounds per square inch. In each group 
the cut-off of steam in the cylinder was varied. The records 
furnish a mine of exact information concerning the working of a 
locomotive boiler from the practical point of view. 

Professor Nicolson, in a paper before the Junior Engineers, 
records and discusses some experiments he has made in connection 
with a Cornish boiler which lead him to recommend radical changes 
in boiler design. 

In none of these recent experiments, however, has any attempt 
been made to measure directly the temperature gradient. 


RECOMMENDATIONS, 

Considering the mass of work which has already been done, the 
century of accumulated practical experience in the design, con- 
struction, and working of steam boilers, the numbers of able engi- 
neers who have devoted their attention to boiler construction and 
design, and the distinguished men who to-day control and influence 
the industry, it would almost seem that present practice represents 
the survival of the fittest, and that there is hardly a necessity for 
further research. But recent years have been fruitful in researches 
in other directions, and Professor Callendar, by his brilliant work 
in platinum thermometry, has placed at the disposal of engineers 
a practical way of measuring temperatures unknown to early 
experimenters, We have now a means of accurately measuring 
the temperatures at different parts of a boiler directly. The 
author ventures to suggest, therefore, that a research might be 
undertaken by the Institution, in which steam boilers of different 
types working under practical conditions may be made the subject 
of experiments in which all the elements of their working are 
measured, together with temperature measurements for the pur- 
pose of establishing the temperature gradients at different parts 
of the heating surface. Such a research would be very costly, but 
would be well worthy of the Institution. 

The author cannot conclude without making grateful acknow- 
Jedgments to Mr. H. C. A. Thieme for the able assistance he has 
rendered. An accomplished linguist and an indefatigable and 
conscientious worker, his aid in producing this report has been 
invaluable. The pile of abstracts referred to in the report, which 
are now in the library, indicate the untiring devotion with which 
Mr. Thieme has worked in the interests of the Institution. 








Tue Los Angeles and Mount Washington Railway 
Company, in June, 1909, began operating a novel cable road, 
which is 3000ft. long, and has grades in some places of 42 per 
cent. The road was built by estate dealers to make available 
choice property situated on the top of a hill between Los Angeles 
and Pasadena. At the lower end of the incline railway passengers 
transfer to and from the cars of the Los Angeles Railway. 





SEWAGE DISPOSAL IN SHEFFIELD. 


THE first section of the new extensions of the Sewage Dis- 
posal Works at Sheffield was formally opened yesterday. The 
cost of the present scheme, together with that of the works 
previously in existevce, will, when everything is completed, 
work out at £401,099, which represents an expenditure of 17s. 
per head with a population of 470,000. This is considered 
to be satisfactorily low as compared with costs in 
other places. Taking fourteen typical large towns, the cost 
per head on the same basis is found to vary from 27s. 7d. to 
73s. The experimental work, the preparation of the scheme, 
and the administrative work in connection with it have all 
been carried out by the city engineer and his staff, and it has 
not been found necessary to call in any outside expert or 
consulting advice. It may be mentioned also that the 
laboratory and analytical work has been carried out by the 
ordinary staff during the last ten years. 

The area of Sheffield is about 23,662 acres. When the 
new disposal scheme was prepared in December, 1904, the 
total population draining to the outfall was estimated at 
400,000. When the city was extended in. 1900 the position 
of the boundary was so arranged that practically all the area 
could drain to the sewage works, which are situated on the 
river Don outside the eastern extremity of the city. These 
works receive the drainage from the watersheds of the five 
rivers which flow through the city. In fact, Sheffield is 
fortunately situated, as practically all its sewage can gravitate 
to the outfall works. 

The present works were designed by the late Mr. G. Asing, 
the system adopted being lime precipitation of the sewage, 
followed by aération over weirs, and continuous filtration 
through coke. The area of the works is 23 acres, and there 
are 30 precipitation tanks, each with a capacity of 50,000 
gallons. The aérating weirs and filter tanks cover an area of 
J4 acres. The estimated daily flow forwhich the works were 
designed was 10,000.000 gallons, but for severa] years a flow 
of approximately 17,000,000 gallons, and a maximum of 
22,000,000 gallons, has been treated. The amount of sludge 
produced per week is about 800 to 1000 tons when sufficiently 
consolidated for removal. This is transported by rail to Kiln- 
hurst, and tipped on land about 22 acres in extent. This 
land was purchased for the purpose. 

When the existing works were first constructed they were 
considered so satisfactory that they were copied by other 
large cities ; but later on the Local Government Board and 
the West Riding Rivers Board have been pressing the 
authorities to employ better means of treatment, the attitude 
taken up being that lime precipitation only brought about a 
clarification and not an efficient purification of the sewage. 
Accordingly, a long series of biological experiments was 
carried out, and it was ultimately decided to adopt a scheme 
consisting in its main features of continuous flow settling 
tanks on contact beds. At first it is only proposed to 
employ single contact ; but further beds for a second contact 
can be added if they are required by the Local Government 
Board and the River Authorities. The scheme, which 
includes the remodelling of the present works, comprises 
(1) a@ new outfall sewer and main valve chamber, (2) two 
new catchpits and alterations to the two existing catch- 
pits, (3) nine new settling tanks and the conversion of 
the existing tank area into 8 additional tanks; (4) deepen- 
ing the two existing sludge wells and remodelling the pumping 
plant ; (5) 60 half-acre contact beds ; (6) 16 acres of storm 
beds ; (7) bridge and syphons across the river Don; and (8) 
roads, railways, &c. The total estimated cost is £270,369— 
exclusive of land and second contact beds—and hitherto 
£181,120 has been borrowed. The finished works will be 
capable of dealing with 644 million gallons in 24 hours, this 
large provision being necessary, since the Local Government 
Board now insist on six times the dry-weather flow being 
treated during periods of storm. At the present time 24 of 
the beds are completed in construction and 12 are filled with 
clinker ready for working. 








THE NEW STEAMSHIP FOR THE CUNARD LINE. 


IN THE ENGINEER of September 3rd reference was made 
to the various inaccurate statements which had then been 
put into circulation by several of the daily and weekly news- 
papers relative to the new steamship which the Cunard 
Company recently decided to add to its fleet. We stated 
that, although the contracts for the hull and machinery 
were let at the end of August to Swan, Hunter and Wigham 
Richardson, Limited, and the Wallsend Slipway and 
Engineering Company, Limited, no decision had then been 
come to respecting the precise dimensions of the vessel or the 
type of its machinery. These details have now been 
settled. The new vessel will have a length between perpen- 
diculars of 600ft., a length overall of 622ft., a moulded 
breadth of 71ft., and a moulded depth to the bridge deck of 
52ft. 3in. The loaded draught will be about 29ft. 6in., giving 
a displacement of about 24,500 tons, and a deadweight 
capacity of approximately 10,000 tons. The propelling 
machinery will consist of twin-screw quadruple-expansion 
engines, balanced on the Yarrow, Schlick and Tweedy 
system, with four cranks to each set. There will be six 
double-ended boilers working at a pressure of 2101b. per 
square inch. The total indicated horse-power will be about 
12,500. Before deciding to adopt twin-screw reciprocating 
engines the Cunard Company consulted the builders of the 
hull and engines as to the relative merits of this type of 
engine and turbines, and a combined system of high- 
pressure engines and low-pressure turbines. It is under- 
stood that one of the leading factors in the ultimate 
adoption of the reciprocating engines was that, whilst these 
are less costly, they are slightly more convenient than 
are engines with four propellers for docking purposes at 
Liverpool. The vessel will be classed 100 Al at Lloyd’s, with 
special survey, and she will strictly conform with tbe emi- 
grant and passenger regulations of the British and United 
States Governments. In general design the new steamship 
will be a handsome and comfortable addition to the Cunard 
fleet. She will have two pole masts and two funnels. The 
ship is primarily intended for the Liverpool-Boston service, 
and in certain seasons she will make voyages to the Mediter- 
ranean, chiefly to take part in the emigrant trade between 
Hungary, Austria, Italy, and North America. There will be 
provided passenger accommcdation about 250 first-class, 500 
second-class, and 1400 third-class, and in addition there will 
be a further space for about 900 more emigrants, berths for 





whom will be fitted so soon as required. All the public rooms 
and the state-rooms will be commodious, and the ventilation 
baths, and sanitary arrangements will be elaborated with 
great care. In addition to a wireless telegraphy installation 
the new vessel will be fitted throughout with a complete elec. 
trical plant, including a powerful seachlight, and there wij} 
be an elaborate telephone system on board Water-tight 
bulkheads will practically render the ship unsinkable, ang 
there will be a refrigerating plant for cold storage fcr the 
ship’s provisions and for carrying perishable foodstufis in ong 
hold. Swan, Hunter and Wigham Richardson, Limiteg 
have had a considerable experience in the building of vessel; 
for the Cunard fleet, as, in addition to the Mauretania, there 
have been completed during recent years at the Wallsend ship. 
yard other successful Cunard ships, such as the Ivernia, (gy. 
pathia, and the Ultonia, and for each of these ships—with the 
exception of the Ultonia—the propelling machinery wag 
built by the Wallsend Slipway and Engineering Company, 
Limited. 








A BATTLESHIP FOR ARGENTINA. 


ARGENTINA, fired no doubt by the example of Bravil, has 
determined to have at least one first-class battleship, and js 
now making inquiries for a ship of about 18,000 tons, with an 
all-big-gun armament. The details are not vet decided, but 
the main armament will be either 12in. or 9 2in., and pro. 
bably the former, the arrangement being similar to that of 
the Minas Geraes and Sao Paulo, and the protection being 
nearly thesame. An interesting fact is that the turrets are 
to be fitted with supplementary electrical gear on similar lines 
to the Invincible, zhe power for which will be generated by 
oil engines, so that they may be employed when the vessel is 
not under steam. It is understood that several German as 
well as British firms have been invited to tender for this 
vessel. 








MATTHEW BOULTON CENTENARY. 


FIFTEEN hundred men attended on Sunday, 17th inst., a service 
commemorative of the Matthew Boulton Centenary. This was 
held at the Soho Hill Chapel in connection with the men's move. 
ment there. Mr. George Tangye presided, and supporting him 
were Sir Oliver Lodge, Mr. Matthew Boulton, of Tew Park, Oxford- 
shire, great-grandson of the pioneer engineer, the Kev. James 
Wylie, and members of the Handsworth magistracy and [istrict 
Council. 

The chairman said it was close by that chapel that Boulton, 
Watt, and Murdock lived and died and performed their great and 
beneficent work—work for which all men and nations would never 
cease to bless them. Industrial triumphs such as those men ac- 
complished did more to bind the people of the world together than 
armies and navies. What Boulton did illustrated the old scriptural 
saying, ‘‘ No man liveth to himself,” for surely without Boulton’s 
sound judgment and organising gifts neither Watt nor Murdock 
would have brought to fruition their great achievements. A \juvta- 
tion from Boulton’s writing was extremely up to date. “Let 
taxes,” he said, ‘‘ be Jaid upon luxuries, upon vices, and if you like 
upon property ; tax riches when got, but not the means of getting 
them.” He commended to them Matthew Boulton’s unfailing 
industry, his generous sympathy with suffering, and above all his 
hopeful, joyous spirit. 

Sir Oliver Lodge said they could not separate Boulton from the 
other two men with whom he worked. It was impossible to con- 
sider Boulton apart from James Watt. Their fame went together. 
Undoubtedly James Watt was the greater man, for he was one of 
the greatest scientific men of the world. Born of the poorest people, 
his life was for the greater part one long struggle. The workmen 
of his day did not give him a fair chance. He was not allowed to 
work until the University of Glasgow gave him a chance to pursue 
his inventions while he went on with the scientific instrument 
making by which he lived. He (Sir Oliver) was often struck with 
the great ability of some men engaged in this and similar handi- 
craft occupations. He often felt that, with a chance, a helping 
hand, an opening, they might do a great deal more for the world 
than their present opportunities permitted. He hoped that 
gradually the conditions of society would be so improved that this 
might be made possible. It was a fearful waste for any social 
arrangements to curb and harass the few men of genius who were 
vouchsafed to it. Watt overcame untoward circumstances in the 
end, »ut it was through the help of Matthew Boulton that he did 
it. He came to Birmingham about the middle of the eighteenth 
century, attracted there by the skill of the artisans; for in 
those days Birmingham men were splendid handicraftsmen. 
In a sense Matthew Boulton was the father of modern 
industry. The factory system, for better or for worse, had not 
then been organised. It was, at any rate, at first a great help, 
and they noted with pride that the factory system was born not 
many hundred yards from that place—at Soho. There Boulton 
set up the first great works which inaugurated the modern system 
of manager, and foreman, and high organisation. It was in con- 
nection with that factory that Watt was attracted there, and 
ultimately was taken into partnership by Boulton. Watt wasa 
scholar, a student, a quiet, shy, peaceful man of genius, not very 
well qualified to get on in the rough-and-tumble of the world, 
and inured to poverty. Boulton had become by this time a man 
of means, influence, generosity, hospitality. His home near there 
was a centre of enlightenment. He entertained Royalty ; all 
manner of scholars who came to Birmingham made their way to 
Boulton’s house, He had been called ‘‘the princely Boulton.” 
The great debt they owed him, however, was that he had faith in 
Watt, that he helped him over his difficulties, that he risked a great 
amount of money, put in a great amount of work, and especially 
buoyed him up with encouragement. To Watt, Boulton was 
always a sheet anchor of hope, full of courage and determination, 
buoying him up with unswerving faith, invincible hope. Boulton 
was also the founder of the local Mint, he started many industries, 
was an active man of commerce, and a brilliant man of affairs. 
When they came to think of what the steam engine had done, 
they might say it was the basis, in some respects, of modern 
civilisation. The steam engine might sound a secular subject for 
a Sunday afternoon discussion. Christianity had taught them 
that nothing was common or secular. There was no real distinc- 
tion between secular and sacred, except the vile, and everything 
was noble if it was properly used. It depended upon the use to 
which they put it. The steam engine —- be called the engine 
of peace. It had made intercourse possible throughout the world 
and established friendly relations between nations who in other 
days knew nothing of each other, and therefore felt hostile to 
each other. The more they knew about the man and the nation 
the less they wanted to fight them.— Birmingham Daily Post. 








ELEcTRIWITY IN MinEs.—The Home Secretary has appointed 4 
departmental committee to inquire into the working of the existing 
special rules for the use of electricity in mines, and to consider 
whether any, and if so, what, amendments are required. The 
committee is composed of :—Mr. R. A. §. Redmayne, his Majesty § 
Chief Inspector of Mines, chairman ; Mr. Charles H. Merz, and Mr. 
Robert Nelson, his Majesty’s Electrical Inspector of Mines. 
Correspondence may be addressed to Mr. Nelson at the Home-office, 
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— 
THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspowdent,) 


Iron Trade Situation. 

‘THE — situation was the hindering cause at to-day’s 
(Thursday's) irmingham iron market. Consumers of all the 
commodities offered used this as an excuse for not ordering in 
other than small lots. The quarterly meeting still seems to have 
stirred trade very little, and in the manufactured iron branches 
over and above any other departments of the market the works 
are conspicuously insufficiently provided with orders, The present 
should be the busiest time of the year, and the works should be 
pushed to get stuff out ; but this pleasant condition is lacking at 


date. 


Continental Import and Bar Iron, 


The bar iron makers are not experiencing a demand 
adequate to the capabilities of the output of the mills. Best sorts 
continue in steady call for cable and other superior sorts, notwith- 
standing the competition of mild steel, at £8 per ton, with 12s. 6d. 
extra for the make of Lord Ward. Second grade branded qualities 
are £7. Merchant unmarked bars keep at £6 2s. 6d. to £6 5s. per 
ton, aud common £6, or rather Jess. The revival in the manu- 
factured iron and steel trades of the Continent is favourable to the 
local chances of the last-named branch, since South Staffordshire 
common bar makers will now have a better opportunity of keeping 
orders at home. But, when ali is said and done, Belgian bar prices 
in particular will take a lot of beating, and it is a great temptation 
to some of the district industries to use up this material. 


Sheets Quieter. 

The galvanised sheet trade, there is some reason to fear, 
is not doing fully so well as lately. Demand seems to be losing 
ground a little, and galvanisers are less busy, in respect of new 
orders at any rate, than they have recently been. This afternoon 
some of the larger houses seemed, in consequence, to be scarcely so 
firm in their quotations. The competition of the merchants in 
offering prompt supplies at terms below makers’ has also weakened 
the market. Buyers cannot now generally be induced to pay 
makers’ figures of £11 5s, to £11 10s. for 24 w.g. corrugated sheets, 
f.o.b. Liverpool, or equa], save under very exceptional circum- 
stances. There were plenty of good sheets obtainable on the Ex- 
change at fully 5s. per ten below the first-named figure, to say 
nothing of the £11 10s. uotation. Spelter is firm, recent im- 
proved prices being maintained. Good qualities are «uoted 
£23 2s. 6d. to £23 5s. London, and special sorts £23 103. to £24. 
The black sheet trade for merchant and galvanising purposes. 
whether iron or steel be spoken of, is decidealy slack, and some of 
the works are not engaged more than three or four days a week. 
Prices as a result do not rise above £7 for 20 w.g., £7 2s. 6d. to 
£7 5s. for 24 w.g., and £7 15s. to £7 17s, 6d. for 27 and 28 w.g. 
black material ready for going into the galvanising pots. 


Other Prices. 
Current prices of other descriptions of rolled iron are 
£6 15s. for hoops, £6 53. and £6 7s. 6d. for tube strip, according 
to size of orders, £6 15s. to £7 for rivet iron, and £7 for nail rods. 


Raw Iron. 


Pig iron prices, whether of Staffordshire or Midland 
sorts, are fairly maintained, notwithstanding a distinct paucity of 
fresh buying by consumers hereabouts. This strength of the raw 
iron trade was, indeed, this afternoon altogether the best feature of 
the Birmingham market, and buyers must not expect to see 
prices much lower, with hard coke values tending upwards as now. 
Much was made by some Midland sellers, who can ship easily by 
America, of the buying which, it is understood, is going on in 
some other parts of the kingdom, but older hands hesitated to 
place too much reliance upon the prophecies indulged concerning 
an expansion of the present demand into considerably larger 
proportions. Current values were named as:—Common forge 
iron (Staffordshire make), 47s. to 48s.; part-mine, 503. 6d. to 
5ls. 6d.; best hot air all-mine, 85s.; and foundry all-mine, 90s. 
per ton. Midland pigs were: Northampton forge, 493. to 50s.; 
Derbyshire, 50s, to 51s.; and North Staffordshire, 51s. 6d. to 
52s, 6d. ordinary, 58s. to 59s. best. 


Steel. 


There is no conspicuous change in the steel trade. In- 
creased orders would be very welcome for some of the finished 
products of the local mills, which, when the bridge and roofing 
and railway wagon and kindred engineering trades are in a satis- 
factory condition as regards the arrival of paying contracts in 
good numbers, made up of home and oversea demands alike, are 
always busy. Happily, the call for stee] half products is generally 
good at date—decidedly better than the inquiry for manufactured 
material. Quotations are:— Bessemer sheet bars, £4 15s.; 
Siemens sheet bars, £4 17s. 6d.; angles, £5 17s. 6d. to £6 ; girder 
plates, £6 to £6 2s. 6d.; boiler plates, £7 5s.; joists, £5 154. to £6; 
mild bars, £6 7s, 6d. to £6 17s. 6d. It is reported that, following 
the example set by the British joist makers, the continental joist 
firms have just raised their basis price from £5 to £5 4s. per ton 
f.o.b. This, it is understood, brings the price of continental joists 
to £4 11s. to £4 14s, f.o.b, Antwerp, while for general export busi- 
ness the price ranges from £4 15s. per ton upwards. 


Advance in Chilled Rolls. 


The South Steffordshire Ironfounders’ Association have 
resolved to advance the price of chilled iron and steelworks rolls, 
part-chilled rolls, and soft rolls 10s. per ton, and of grain and 
grooved ro]!s, and all other iron and steelworks forge castings 5s. 
per ton. The advance is the direct result of the step which the 
Staffordshire all-mine pig iron makers took a couple of months 
ago in declaring an increase in prices of 5s. per ton. For some 
weeks the founders have been complaining of the higher 
prices which they have had to pay for the best foundry irons of 
other districts. It is anticipated that roll prices in the Middles- 
brough district will now also be declared up. 








NOTES FROM LANCASHIRE. 


(From our own Correspondent.) 
MANCHESTER, Thursday. 
Glooiny Outlook in Pig Iron. 


: THE month closes with a gloomy outlook so far as pig iron 
1s concerned, In the opening week there was a buoyant feeling, 
caused by strong American advices, coupled with reported sales 
for shipment thence. This to some extent reacted here, but on 
the easier advices from the States there was some decline. In 
English brands, such as Lincolnshire, Staffordshire, and Derby- 
shire, there has not been much change, but Middlesbrough shows 
a decline at the close of 1s. to 1s. 6d. per ton. On the other 
hand, owing to scarcity, Glengarnock was quoted ls. per ton more 
for delivery here, and that has been maintained, but Ezlinton and 
Gartsherrie are 6d. to 9d. lower. Dalmellington has not been 
uoted since the beginning of September. West Coast hematite 
shows the greatest decline—about 2s. per ton as compared with 
the Opening weeks of October, but the close is somewhat better 
~ East Coast ‘is practically unchanged, and fairly steady, but 
en is 6d. under the price of the beginning of the month. 
ton iron has been somewhat dull, and is generally 1s. 6d. per 
- lower, but 6d. higher than in the middle of September. 
Altogether, the tone on the Iron Exchange here on Tuesday was 


Finished Iron and Steel. 


Although manufacturing fuel has been advanced in the 
Lancashire district, there has been no move on the part of makers 
in the direction of higher prices. It is probable that the state of 
the market does not warrant any advance. Steel isin fair demand 
for semi-manufactured stuff, but finished is rather quiet. 


Copper, Brass, Lead, and Tin. 
Copper and brass remain practically unchanged, with slow 
inquiry all round. Lead, steady. Tin, English ingots a shade 
lower on the week. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. ; 
Derbyshire, 55s.; Middlesbrough, open brands, 60s. 1d. Scotch: 
Gartsherrie, 62s, 6d.; Glengarnock, 62s ; Eglinton, 60s., delivered 
Manchester. West Coast hematite, 62s.; East Coast ditto, 60s., 
both f.o.t. Delivered Heysham: Gartsherrie, 60s. 6d.; Glengar- 
nock, 60s.; Eglinton, 58s. Delivered Preston: Gartsherrie, 
61s. 6d.; Glengarnock, 61s.; Eglinton, 59s. Finished iron: Bars, 
£6 10s.; hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s. 6d. to £6 5s.; Lancashire hoops, £7 5s.; Staffordshire 
ditto, £6 17s. 6d. to £7; sheets, £7 17s. 6d. to £8; boiler 
plates, £7 5s. to £7 7s. 6d.; plates for tank, girder, and bridge 
work, £6 5s, to £6 7s. 6d.; English billets, £4 12s. 6d. to £4 15s.; 
foreign ditto, £4 10s. to £4 15s.; cold-drawn steel, £9 10s. to 
£9 15s. Copper: Sheets, £70; tough ingot. £61 10s.; best 
selected, £61 10s. per ton. Copper tubes, 84d.; brass tubes, 
64d.; condenser, 7id.; rolled brass, 6}d.; brass wire, 64d.; brass 
turning rods, 64d.; yellow metal, 5jd. per lb, Sheet lead, £17 
per ton. English tin ingots, £135 1Us, per ton. 


The Lancashire Coal Trade. 


An important meeting of colliery proprietors was held in 
Manchester on Tuesday, and it was decided that no advance 
should be made in the price of house coal. This will be regarded 
with satisfaction by merchants, and infuse greater confidence in 
the local trade. The recent advance in steam and manufacturing 
coal, however, will be maintained for the present. Meanwhile 
quotations are repeated. 


BARROW-IN-FURNESS, Thursday. 
Hematites. 4 


There is not much change to note in the hematite pig iron 
trade. The demand for prompt deliveries remains quiet, but there 
are many inquiries for deliveries in the early months of next year, 
and these are growing, as buyers begin to recognise the practical 
certainty that an expansion of business must ere long assert itself. 
This is assured from a variety of sources, among which may be 
mentioned the increased activity in naval shipbuilding which will 
ensue in the course of two or three months and the reopening of 
business relations with America. An order for 4000 tons of hema- 
tite iron for America has been booked this week, and it is generally 
believed this is but the forerunner of other orders which are likely 
to follow. Of late not much business has been done with the Con- 
tinent, but it is stated that German and other buyers will soon 
require fuller deliveries of metal. On the other hand, there is a 
good business at present in crude iron for steel-making purposes, 
and there is anticipated to be an expansion of requirements under 
this head. Special hematite iron isin fuller request, and thereisa 
steady trade in ferro-manganese and spiegeleisen. Prices are 
steady at 623. 64. for mixed Bessemer numbers net f.o.b., and 63s. 
to 65s. three months. Warrant iron, 61s. 6d. net cash sellers. 
lron ore is in better demand at late prices. 


Steel. 

There is continued activity in the Bessemer department of 
the steel trade, and orders are coming in which seem to justify the 
belief that the mills will be kept going on full time for an indetinite 
period. Heavy rails remain at £5 5s. per ton. Merchant steel is 
in better request. Plates are not being made in this district at 
present, but it is anticipated that orders will soon be more plentiful 
at prices which will enable makers to restart their mills. Ship 
plates are at £6 net cash. 


Shipbuilding and Engineering. 

Shipbuilders are busier than they have been for some time 
past, but are stillin need of orders, and lately they have been 
tendering for some heavy work on home and foreign account. The 
British battleship Vanguard left Barrow for her trialson Thursday. 
She was laid down in April of last year, and represents the record 
of construction of a heavy battleship like this. H.M.S. Liverpool 
will be launched at Barrow on Saturday. Engineers will be very 
busy soon in all departments. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 13,165 tons—iron 6765 tons, and steel 6400 tons 
—against 6077 tons in the corresponding week of last year, an 
increase of 7088 tons. The shipments up to date aggregate at 
504,018 tons, against 396,839 tons for the corresponding period of 
last year, an increase of 107,179 tons. Coal and coke are firmer, 
and in better demand. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Business Position. 


Most of the collieries are working good time. The cessa- 
tion of shipping orders, however, has thrown a number on shorter 
working than twas the case some weeks back. ‘he frequent stop- 
pages since July Ist have caused a few arrears in manufacturing 
and railway orders, and it is chiefly these that are providing work. 
In the general trades of the city, both heavy and light, affairs are 
very much as previously reported. The iron market is practically 
featureless. It has been thought that the reduction in duty in 
the United States on pig iron would enlarge the area of export, 
and inquiries have been received from places farther inland than 
previously ; but the trade has not yet come to hand. 


Steam Coal—Next Year’s Contracts. 


There is no change to report in steam coal. Inquiries are 
being made for next year, but we do not hear of any contracts 
being recorded as yet. It is expected that better prices will be 
obtained for next year’s trade than have been realised in the past 
twelve months. It is not anticipated that there will be an equal 
quantity of coal to be disposed of, owing chiefly to the diminished 
output through the operation of the Eight Hours Act, which in 
Yorkshire and Derbyshire, it is estimated, will affect the tonnage 
brought to bank from 10 to 15 per cent. The shipping season, so 
far as the Baltic is concerned, may be said to be practically closed. 
A fair business continues to be done with continental and more 
distant markets. 


House Coal Continues Firm. 

House coal is more freely inquired for this week, owing to 
the accession of more seasonable weather. The advance usual at 
this period of the year, ls. per ton, is being obtained, but no 
official pronouncement of a general rise in quotations has yet been 
made. We do not hear, however, of any forward buying. The 
present demand is, for the most part, in the superior qualities, best 
Barnsley making trom lls, 6d. to 13s, per ton, and secondary 
sorts from 10s. to lls, per ton. Gas fuels are in very steady 
delivery, and the weights forwarded are increasing, as is usual at 





ull, and no great business was reported in any department. 


this season of the year. 


Good Demand for Small Coal and Coke. 

The deliveries to the textile districts of Lancashire and 
Yorkshire are fully maintained, the qualities of small coal used for 
steam-producing purposes there commanding from 4s. 6d. to 5s. 6d. 
per ton, with a ready market for all that is produced. Inferior 
materia], however, continues to be in light request. Coke is steady, 
with a firm tendency, the increase of 6d. per ton on best washed, 
making the price 13s. per ton for forward contracts, being realised. 
Business for present requirements is done at former rates—12s. 6d. 
per ton for best washed and 11s. to 11s, 6d. per ton for unwashed. 


Iron Prices Unchanged. 

Hematites continue pretty much as reported last week, 
West Coast making 68s. to 703. per ton ; East Coast, 65s. to 67s. 
a ton, both net, delivered in Sheffield and Kotherham. The 
usiness in hematites is still restricted to immediate requirements, 
there being little done on forward account. The Lincolnshire 
Ironmasters’ Association meet on the 29th inst., but we do not 
hear that any change is anticipated, the feeling being that lower- 
ing of prices would not induce further buying, and there is no 
prospect of putting them up. Deliveries are somewhat better 
this week, but they are probably going partly into stock, 
as there is still a lack of specifications to work up the 
raw material. There is not much iron for dis just 
now, makers being well sold forward and shippi.g having been 
a litter brisker. Quotations:—Lincolnshire, No. 3 foundry, 
52s. 6d. per ton; No. 4 foundry, 51s. 6d. per ton; No. 4 forge, 
51s. 6d. per ton; No. 5 forge, mottled and white, 51s. 6d. per ton ; 
basic, 52s. 6d. per ton, delivered in Sheffield and Rotherham. 
Business for next year is only accepted by makers at a premium 
of 1s. 6d. to 23. per ton on current quotations for the first six 
months of 1910. A little more is doing in Derbyshire irons, but 
makers are not pressing sales at all, what is doing being chiefly 
the renewing of contracts, which are somewhat more frequent. 
Derbyshire, No. 3 foundry, 52s. per ton ; No. 4 forge, 50s. 6d. per 

ton, both net, delivered in Sheftiold and Rotherham. 


Finished Iron, &c. 

Quietude stili pervades the finished iron and kindred 
departments. Bar iron and hoops very dull, with little indica- 
tion of any improvement in the early future. Bars, £6 10s, per ton ; 
hoops, £7 10s, per ton ; sheets, £8 10s. per ton. From Derby and 
district it is reported that foundry work is slack, with less doing 
in heavy water pipes and fittings, but electrical fittings, such as 
standards, stanchions, &c., we | called for. 


The Heavy Industries. 

The large establishments at the East Ead continue as 
formerly reported. Nothing further has yet been heard of the 
earlier placing of the four contingent Dreadnoughts referred to 
last week. With regard to that report, the opinion we hear 
expressed is that probably the original date given for placing these 
battleships, which was about April next, will be adhered to. 
Inquiries for engineering and marine castings are a little more 
general, and several manufacturers are working better time, 
mostly on repair orders or replacements. Very little new work of 
an important character is at present in the market. Railway 
material is again somewhat less in demand, the larger orders for 
replacements already mentioned having been worked off. The 
market for railway manufactures is dull, both on home and foreign 
account. The better qualities of steel continue in fair demand, 
both for home and foreign consumption, but nothing of a nature 
to keep plants in full operation, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Shipbuilding. 

Goop accounts are given from all parts of the district 
about the condition of the shipbuilding industry. There is a most 
promising revival, and prospects are decidedly favourable. The 
upward tendency of prices is bringing forward a good many of the 
owners of steamship lines, who are getting rid of their older 
vessels and substituting new first-class steamers which can be run 
economically and realise profits at rates of freight which would 
mean loss to the old steamers. What is also strengthening the 
shipbuilding trade is the large tonnage of war vessels that are 
building or to be built for our own and other Governments. That 
helps to fill up the yards, and enables builders to secure better 
prices for merchant steamers. Among the important orders 
expected to be given out very shortly are those for the additional 
four Dreadnoughts for the British Admiralty, also for two floating 
docks. The Argentine Government are about to order two 
Dreadnoughts, and it is expected that Canada and Australia will 
have some orders to give out. In respect to merchant 
steamers, Messrs. Swan, Hunter and Wigham - Richardson, on 
the Tyne, have secured an order for a large steamer for the 
Transport Maritimes of Marseilles, and contracts have been 
entered into for the building at'Sir W. G. Armstrong, Whitworth 
and Co.’s Walker Yard of four 10,000-ton iron ore carriers, two 
for P. A. Grin, of Sandefjord, and two for Herr Klaveness, of 
Christiania. In view of the good time, which it is fully antici- 
pated is now coming, extensions of shipyards on Tyneside are 
being proceeded with. Armstrongs are enlarging their Walker 
yard, and Messrs. R. and W. Hawthorn, Leslie aad: Co., at St. 
Peter’s, have decided to add the repairing yard of the late Tyne 
General Ferry Company to their premises. The Wallsend 
Stipway and Eogineering Company is replacing its old sheer 
legs by a large cantilever crane. On the Tees the shipping 
community are agitating for the provision of better faciiities at 
Middlesbrough Dock, especially for the bunkering of steamers 
and for the erection of coaling staiths in the river. It is held that 
the existing dock will have to be extended, or new docks or deep 
water wharves constructed down below Eston and nearer the sea. 


Cleveland Pig Iron. 

This week has been a quiet one, but it cannot be reported 
that the actual condition or prospects of the pig iron trade are 
any less favourable. The cause of the slackness is the state of the 
money market. The further advance of the Bank rate to 5 per 
cent, has somewhat disorganised business, and buyers have thought 
it best to hold off. The action of the Bank has certainly had the. 
effect of curtailing speculative transactions, and weak holders 
of pig iron warrants have been keen to sell out during the last 
few days, more especially as they might probably have to wait 
longer than they have expected before profits could be realised. 
The reports from the United States are not quite so highly 
coloured as they have been, and this week inquiries from consumers 
and merchants over there have become less numerous, while no 
farther orders have been booked. So far the quantity of iron sold 
from this district to the States has been sma!], but traders believe 
that a large tonnage will before long be called for, as though produc- 
tion over there is considerably in excess of the maximum of 1907, 
and yet some consumers have difficulty in getting all that they 
need. It is the expectation of what the United States wil! require 
from this country that reconciles traders to the rapid accumulation 
of the stock of Cleveland pig iron in Connal’s store, and certainly 
if America buys on anything like the scale that was reported in 
1906 and 1907, Connal’s stock would soon be reduced to small 
dimensions again. The advance in the Bank rate has not, however, 
weakened prices of pig iron to the extent anticipated, and there 
is some recovery of tone to be reported. No. 3 Cleveland G.M.B. 
pig iron for early f.o.b. delivery has mostly been sold this week at 





51s, 6d. per ton, while for delivery over the first quarter of next 





464 


THE ENGINEER 


Oct. 29, 1909 








year 52s, 3d. was the rate, though there were some brands forth- 
coming at 52s. for forward. No. 1 for prompt delivery realises 
54s; No. 4 foundry, 503.; No. 4 forge, 49s. 6d.; mottled, 49s. ; and 
white, 483. 6d. Cleveland warrants have fluctuated about 51s, 3d. 
eash buyers, but it is noticeable that the contango for three 
months, which has hitherto been about 8d. per ton, has this week 
been as high as ls, 2d. per ton. 


Hematite Pig Iron. 


Few orders have been secured this week, but makers are 
well off for contracts, and prices are as strong as ever, because 
prospects are altogether encouraging, and consumers are only 
following their usual course, buying heavily for a short time and 
then doing no more for weeks. The state of the branches of 
industry which consume hematite pig iron is showing marked 
improvement, and it is likely that no difficulty will be experi- 
enced in disposing of all the hematite iron that is produced. 
Quotations are steady, and are not affected by speculation, there 
being no stocks with which to gamble. The export demand is 
increasing, and good shipments have been made to the United 
States, Canada, and Italy. Makers are asking 60s. per ton for 
early deliveries of mixed numbers, while 62s. 6d. is the figure for 
the first quarter of next year, and 65s. for the first half-year. Very 
little iron can be got from second hands now at 59s. 6d. for imme- 
diate delivery, for most merchants are as firm as the makers them- 
selves. Rubio ore is nominally at 17s. per ton c.i.f. Tees for 
prompt delivery. For next year’s delivery sellers will not quote. 
Coke prices are increasing, as a more active trade is being done 
both on home and export account. Most sellers have put furnace 
coke for early delivery equal to Middlesbrough up to 17s. 3d. 
per ton. 


Shipments of Pig Iron. 


Among the most satisfactory features of the pig iron 
trade are the largeshipments ; they are this month the best of any 
reported in any month this year except April, and are likely to 
continue good for the next three or four weeks if the weather 
keeps open. Shippers are getting away all the iron they can 
without delay, as the ports in Northern Europe will soon be closed. 
The exports this month have reached 107,492 tons, as compared 
with 81,075 tons last month, 86,017 tons in October last year, and 
124,144 tons in October, 1907, all to 27th. 


Pig Iron Stocks. 

The stock of Cleveland pig iron in Connal’s public store 
continues to increase, but not so rapidly as in the first half of the 
month, and it is hoped that before long the stock will be substan- 
tially reduced, as it was in 1906, when the American demand 
sprang up. The stock held on Wednesday was 336.078 tons, an 
increase this month of 22,103 tons. It consisted of 309,893 tons of 
No. 3: 23,275 tons of other iron deliverable as standard ; 
and 2190 tons of iron undeliverable as standard. Makers are 
believed to be reducing their stocks, but definite particulars are 
not obtainable. 


Manufactured Iron and Steel. 


The position of producers of finished iron and steel may 
be described as generally favourable ; they are more fully supplied 
with orders than has been the case for a long time, and certainly 
the output at most works has satisfactorily increased. But that 
has not led to any advances in quotations, for consumers are still 
slow about paying the rates that are now asked. Steel and iron 
ship plates are at £6; steel ship angles, £5 7s. 6d.; iron ship 
angles, £7 ; steel bars, £6 ; iron bars, £7 ; packing iron and steel, 
£5 5s.; steel hoops, £6 5s.; steel strip, £6 2s. 6d.; steel sheets 
(singles), £7 10s.; iron ship rivets, £7 10s ; steel joists, £5 12s. 6d., 
all for fair quantities, f.o.t., less 2} per cent. Galvanised and 
corrugated iron or steel sheets are at £11 5s., less 4 per cent. f.o.b. 
Where consumers only are wanted, buyers have to pay more than 
the above-named prices. Heavy steel rails are steady at £5 5s. 
net f.o.b., and cast iron railway chairs are at £3 10s. net f.o.b. 
Somewhat active exports of rails, galvanised sheets, joists, and 
bars are reported. Mr. Douglas Upton, who was formerly at the 
Stockton Malleabie Works, and afterwards iron and steel works 
manager at Palmer’s Shipbui.ding and Iron Company’s works at 
Jarrow-on-Tyne, has been appointed works manager at the New- 
port Rolling Mills, Middlesbrough. 


Coal and Coke. 


This month the steam coal trade in the North-East of 
England has been quiet, pressure of demand has slackened con- 
siderably, and easier prices now rule. Best steam coal can readily 
be got at 103. 3d. per ton: seconds at 9s ; and smalls vary from 
4s, 9d. to 6s. 3d., all f.o.b.; figures half-a-crown per ton below 
those reported in the spring and early summer. German coal, of 
which there are large stocks, especially in Westphalia, are com- 
peting strongly with Durham and Northumberland coal, and the 
colliery owners there have secured orders for next year from 
customers who have always hitherto bought from this district. 
German sellers are accepting very low prices ; lower than Eoglish 
tirms would take. Gas coals are in fair request, and the supply is 
not in excess of the requirements ; for best qualities 103. 10}d. per 
ton f.o.b. is being realised, or more than will be given for steam 
coals, while seconds are at 10s. Coking coals are selling freely, 
especially for export, and 93. 6d. to 10s. can be realised for them. 
The price of furnace coke has gone up to 17s. 3d. per ton delivered 
at Middlesbrough up to the end of the year. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
The Business Outlook. 


THE impression gains ground that there is not likely to be 
a boom in business at present, apart from what may happen in the 
speculative markets. It is regarded as all but certain that what- 
ever improvement takes place in mercantile and industrial circles 
will be gradual, and probably subject to occasional arrest, if not 
reaction. The increase in the Bank rate, which is already curbing 
the rising speculative excitement, will also, it is feared, tend some- 
what to retard the natural expansion of legitimate enterprise ; but 
the upward movement in the prices of raw material has been 
checked, so that manufacturers are, for the time at least, relieved 
from the apprehension that rapid increase of costs would make 
profitable contracts impossible. It is probable, therefore, that the 
halt in the iron and other markets may prove advantageous rather 
than otherwise. 


The Pig Iron Market, 


The prices of warrants fell off to some extent at the end 
of last week asa result of dearer money. Carrying of warrants 
was rendered more onerous, and it was understood that holders in 
some cases were anxious to get out of their commitments. But 
the fall in prices did not go beyond 6d. to 8d. per ton, and about a 
half of this was recovered early in the week. Business has been 
done in Cleveland warrants since last report from 51s. 74d. to 
50s. 1ld., from 51s. 4d. to 51s, 1d. and 51s. cash; at 51s, 10d. to 
51s, 34d., rising to 51s, 8d., and back to 5ls. 6d. one month; 
the three months’ finctuations being 52s. 74d. to 523. 1d. and 
52s. 54d. to 52s. 44d. Sales for fixed dates took place at 51s, 4d. 
for delivery in eleven days, 51s. 34d. fifteen days, 51s. 6d. sixteen 
days, and 51s. 3d. twenty-twodays. There has been more demand 
for future delivery than for cash, and this is regarded as a favour- 
able feature of the market. A report that a large amount of 
Cleveland iron had been secured for Germany through London 
merchants has helped to sted@y the market, which will, it is 
believed, for some time be subject to occasional depression from 





' 
realisations that will take place by holders obliged from monetary 


considerations to dispose of their warrants. 


Scotch Makers’ Iron. 

The inquiry for Scotch pig iron appears to be on a 
moderate scale. The quantities sent abroad are still too small 
to justify the reports of large purchases current some time ago. 
Fresh business on home account is quiet, but the makers are 
understood to have good contracts in hand that were formerly 
arranged. The four furnaces that were put out at Dalmellington 
Ironworks several weeks ago for repairs are again in operation. 
There are now 42 furnaces making hematite, 35 ordinary, and 5 
basic iron, the total of 82 furnaces thus in operation in Scotland, 
comparing with 78 last week and 77 at this time last year. Prices 
of makers’ iron are generally steady. Govan, f.a.s. at Glasgow, 
No. 1, is quoted 58s. 6d.; No. 3, 56s.; Monkland, No. 1, 58s. 6d.; 
No. 3, 56s. 6d.; Carnbroe, No. 1, 6ls.; No. 3, 58s.; Clyde, No. 1, 
63s.; No. 3, 58s.; Gartsherrie and Calder, Nos. 1, 63s. 6d.; Nos. 3, 
58s. 6d.; Langloan, No. 1, 65s.; No. 3, 60s.; Summerlee, No. 1, 
65s. 6d.; No. 8, 60s.; Coltness, No. 1, 90s.; No. 3, 59s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 58%. 6d.; No. 3, 
56s. 6d.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 59s. 6d.; 
Dalmellington, at Ayr, No. 1, 62s ; No. 3, 57s.; Shotts, at Glasgow 
or Leith, No. 1, 63s 6d.; No. 3, 583 6d.; Carron, at Grangemouth, 
No. 1, 65s. 6d.; No. 3, 593. 6d. per ton. 


Hematite Pig Iron. 


It was reported on 'Change in Glasgow that a local firm 
had contracted to supply 40f 0 tons of Cleveland hematite pig iron 
to consumers in the United States. The iron is to be despatched 
in the early part of next year in convenient lots by the ordinary 
liners as it may be required. This transaction, it will be seen, 
does not suggest that there is any extensive or immediate demand 
for British iron in the United States ; but it may be a case that 
will suggest other business of a similar nature, if, indeed, it is not 
one of several that may be already either arranged or in contem- 
plation. The needs of America and relative prices will regulate 
and possibly minimise the export of British iron to the States. 
There has been little or no inquiry for Cumberland hematite, but 
the price of warrants has in the last few days fallen 6d. per ton to 
60s. 9d. Scotch hematite warrants are quoted by merchants 
63s. 6d. for delivery at the West of Scotland steel works, but it is 
understood that makers, or at least some of them, are asking Is. 
to 1s. 6d. more. 


Pig Iron Shipments. 

The current shipments of Scotch pig iron are small, 
amounting in the past week to only 4961 tons, which is 1386 tons 
less than in the same week last year. Arrivals of Cleveland pig 
iron in Scotland were also light, amounting to 6649 tons, com- 
pared with 7960 tons in the corresponding week of 1908. 


Finished Iron and Steel. 

There has been a moderate irquiry for steel this week, 
but the specifications available for shipbuilding material are still 
——s and the work on the whole is insufficient to keep 
machinery regularly employed. The demand for miscellaneous 
goods for export is encouraging, and the impression is growing that 
ere long there will be a better business in the stee! industry. 
Finished iron is dull, and works are still obliged to run short time. 


The Coal Trade. 

The coal trade is still indifferently employed in some 
districts, whilst in others the increased call for household sorts has 
been reducing idle days and giving a little more tone to the busi- 
ness, Shipments have turned out better than was expected, and 
prices of shipping coal are without material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Tvade. 


On several days there was a great falling off in the 
number of vessels cleared at Cardiff, and one peculiarity was—few 
vessels and large cargoes. One day 7000 tons coal went to 
Colonybo and 7000 to Port Said, and on the same day four vessels 
were cleared with 5000 tons each and two with 4000. That Wel-h 
coal is in demand has been several times shown by great clearance, 
such as 90,000 tons dispatched at the close of last week, but the 
regular and prompt business was small; contract business at 
times was large. Business was very seriously blocked by the 
weather, which throughout has been of a stormy character, 
and though the list of damaged shipping was not a long one, 
the interference with trade and general upset at collieries, offices, 
and docks were marked. Pit stoppages were frequent and accu- 
mulation of wagons very great in all quarters. Prices were not 
much affected, coalowners relying upon a speedy change, and 
though quotations were given out as usual- round about 17s. for 
best steam—there was not much difficulty in getting slight con- 
cessions. Swansea fared better than other ports in its dispatch, 
and the trade was satisfactory, showing an increase of 10,000 tons, 
as compared with corresponding week. Steam, seconds—Cardiff 
and Newport—and smalls showed weakness ; bunker smalls fairly 
steady. Bituminous coal has not had much animation, such as is 
usually experienced when winter supplies are in consideration. 
This, again, is due to the weather. ext month is expected to 
strengthen house coal. 


Latest Coal Quotations at Cardiff. 


The continuance of storms is again telling seriously upon 
the port ; the number of vessels in dock is lower than has been the 
case for along time. Sharp rise is taking place in pitwood. Best 
smalls are steadier. Best steam coal, 16s. 9d. to 17s. 3d.; best 
seconds, 16s. to 16s. 3d.; seconds, 15s. 6d. to 16s.; ordinaries, 
14s. 9d. to 15s. 3d.; best drys, 16s. to 16s. 6d.; ordinary drys, 
14s. to 14s. 3d.; best washed nuts, 14s. to 14s. 6d.; seconds, 13s. 
to 13s. 6d.; best washed peas, 12s. 6d. to 13s.; seconds, lls. to 
12s.; very best smalls, 8s. 3d. to 8s. 9d.; best ordinaries, 6s. 6d. to 
7s. 3d.; inferior sorts, 6s. to 6s. 3d.; very best Monmouthshire 
black vein, 15s. to 15s. 6d.; ordinary Western Valleys, 14s. to 
14s, 6d.; best Eastern Valleys, 13s, to 133. 6d.; seconds, 12s. 6d. 
to 13s. Bituminous coal: Very best households, 17s, to 18s.; 
best ordinaries, 15s. to 16s.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; 
brush, 13s. 6d. to 13s. 9d.; smalls, 103 to 10s. 6d.; No. 2 
Rhondda, 12s. to 12s, 6d.; through, 9s, 6d. to 10s.; smalls, 7s. 
to 7s. 3d. Patent fuel, 15s. to 16s. Pitwood, 19s. 3d. to 19s. 9d. 
Coke: Special foundry, 24s, 6d. to 28s.; foundry, 19s, to 22s,; 
furnace, 17s, 3d. to 18s, 


Newport Coal Trade. 

Latest tonnage arrivals very small. Portis suffering from 
severe weather. Steam coal market weaker, but little change in 
forward quotations. Coal supplies heavy and much shortage of 
wagons. Best Newport black vein, 14s. 9d. to 15s, 3d.; Western 
Valleys, 13s. 9d. to 14s, 3d.; Eastern Valleys, 12s, 9d. to 13s. 3d. ; 
other sorts, 12s. 3d. to 12s, 6d.; best smalls, 6s. 9d. to 7s. 3d.; 
seconds, 6s. 3d. to 6s. 6d.; inferiors, 5s. 9d. to 6s, 3d. Bitu- 
minous coal: Best house coal, 15s. to 15s, 6d.; seconds, 14s, to 
14s. 6d. Patent fuel, 15s. to 15s. 6d. Coke: Foundry, 18s. 6d. 
to 19s.; furnace, 17s, to 17s. 6d. Pitwood, 19s. 3d. to 19s, 9d, 


Swansea Coal—Anthracite. 
Bad weather has hampered trade to some extent. The 
eftect of the weather has teen to throw a good deal of coal upon 
the market, and values have weakened. ns are firm, rubbly 





culm weak, duff very dull, and orders are in great request to clear 
wagons. Latest:—Best malting, 24s. to 25s., hand-picked, net; 
second malting, large, 21s. 6d.to 22s.6d. net ; big vein, 18s. to 20s.’ 
less 2} ; red vein, 12s. 6d. to 13s, 6d., less 2} ; machine-made cobbles 
23s. 6d. to 24s, 6d. net ; Paris nuts, 26s, to 27s, net; French nuts, 
26s. to 27s. net ; German nuts, same ; beans, 17s, 6d. to 18s. (4. net: 
machine-made large peas, 11s. to 12s, 6d. net: fine poas, 10s, 6q. 
to 11s. net ; rubbly culm, 5s. 3d. to 5s. 6d., less 24 ; duff. 2s, 6a, és 
3s. Othercoals: Best steam, 17s. to 18s.; seconds, 14s. 6d. to 15s, 
bunkers, 9s, 6d. to 10s, 6d.; small, 7s. 6d. to 9s, 6d. Bituminous: 
No. 3 Rhondda, 18s, to 18s. 6d.; through, 14s. 9d. to 15s. 64,: 
—. 10s. 6d, to 1ls., all less 25. Patent fuel, 13s. 6d. to 14s,” 
ess 24, 


New Coal Contracts. 


The Paris-Lyons-Mediterranée Railway authorities haye 
contracted with the Société Commerciale for 81,000 tons Newport 
large coal at about 26f., delivery December to August next 
Marseilles; and with Pyman, Watson and Cov. for 79,000 tons 
Cardiff or Newport smalls at 21.25f., delivery between January 
and December next. They are also understood to have bought 
36,000 tons Cardiff Crown Arrow and Star patent fuel on the 
basis of 25f., delivered into trucks. The coals to be shipped are 
principally Monmouthshire ordinary Western Valleys for Newport 
loading. A late quotation for these is 14s, to 14s. 3d. It was said 
on ’Change that 25 80f. has been named as the figure for large coal 
in the P.L.M. contract ; but uncertainty exists, and trustw rthy 
figures are not expected until the close of the week. 


Iron and Steel. 


Severe depression continues. The dispatch of cargoes of 
rails was limited to one, and the import of steel and of pig iron 
was very limited. Blaenavon and Ebbw Vale received an 
average quanti'y of iron ore. In the Llanelly district it was 
currently reported that there was an improvement in the steel 
trade, a stiffening of prices being noted. The local works are in 
full operation ; 100 tons of coke went from Cardiff to Bombay 
this week, and another large cargo later. At the Dowlais works, 
where now and then large cargoes of rails have been dispatched 
on the Indian railway account, the slackness of work is shown by 
the employment of men being confined to one or two days per 
week. Reports were current in Dowlais this week that an 
important fresh area of coal, including some of the lower seams, 
has been won. This, if true, will be a welcome addition to the 
seams now being worked. At Smith’s Exchange, Swansea, 
the following prices were quoted :—Pig iron: Hematite, mixed 
numbers, 60s. 9d. cash and month; Middlesbrough, 51s. 3d, 
eash, 51s. 7d. month; Scotch, 57s. 3d. cash and month; 
Welsh hematite, 66s. to 67s. 6d. delivered; East Coast 
hematite, 64s. to 65s, c.i.f.; steel bars, £4 15s. per ton, 
Siemens ; Bessemer, £4 12s. 6d. to £4153, Other quotations :— 
Block tin, £138 7s. 6d. cash, £140 2s. 6d. three months ; copper, 
£56 8s. 9d. cash, £57s. 103, three months; lead, English, 
£13 12s, 6d. ; Spanish, £13 2s. 6d.; spelter, £23 5s.; silver, 234d, 
per ounce ; Rubio ore, 16s, 6d. to 17s., Cardiff and Newport. 


Tin-plate. 


This industry continues active and prosperous. Fully 
90,000 boxes were received from the works, and 117,943 boxes 
were shipped, stocks remaining at 93,082 boxes. In the Swansea 
district the yield of steel ingots compared well with any similar 
period of the past quarter, but the outside demand for tin bars 
was much below the regular capacity of the bar rolling mills of 
the district. Working in such cases has been irregular—four or 
five days only have been worked. The machinery and tin mills 
recently erected at the Midland tin-plate works give fullest satis- 
faction. At Llanelly the extensions of St. David's tin-plate 
works are now complete. Fires were lit for the first time under 
the new boilers on Friday, and it is expected that rolling will 
begin in four of the new mills in three weeks’ time. Here, as else- 
where, the tin-plate market continues firm. Inquiries are 
numerous and prices well maintained. 


Latest Prices Swansea. 


Continuance of a steady market. No change in prices 
or in general conditions. Ordinary Bessemer p!ate, I.C. 20 » 112 
sheets, 123. 44d. to 12s. 6d. Siemens the same. I.C. ternes, 28 
20 x 112, 223.; C.A. roofing sheets, £5 103. to £8 15s, per ton; 
big sheets for galvanising, £8 10s.; finished black plates, £9 10s. 
to £9 15s.; galvanised sheets, 24 g., £11 to £11 5s. 


Question of Overtime Payments in Coal, 

At a conciliation meeting in Cardiff on Tuesday an agree- 
ment was satisfactorily settled upon by the committee that, in all 
cases of dispute in regard to the payment for overtime, the men 
should be paid for two months from the date at which the dis- 
pute should have been referred to the joint committee. In the 
event of the workmen being found to be in the wrong they will 
receive no payment. At the conclusion it was asked if the work- 
men would settle the cases at the collieries, and the reply was they 
could, and that it would be desirable. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


THE NaTIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION. — 
The next Committee meeting of this Association will be held on 
ow November 9th, at Balfour House, Finsbury-pavement, 
u.C. 

BLACKSTONE AND Co., Limited, of Stamford, were awarded 
a diploma for their new patented side-delivery rake at the special 
field trials held by the judges of the Royal Agricultural Society 
of Germany in September last in connection with the annual 
exhibition. 

Tue Council of the Bristol University, with the concurrence of 
the Society of Merchant Venturers, has appointed Mr. Albert 
Piayer Isaac Cotterell, M.Inst.C.E., as Lecturer on Sanitary 
Engineering in the Faculty of Engineering, which is provided and 
maintained in the Merchant Venturers’ Technical College. 








ConTrRAcTs.—André Citroéa and Co, have just received a large 
order for their machine-cut double helical gears in connection with 
South African hoists.—The Stirling Boiler Company, Limited, 
informs us that it has secured repeat orders for seven boilers, 
as follows:—Two for the Indian State Railways, two for the 
Fulham Electricity Works, and one each for the Copenhagen 
Tramways, the Newcastle and District Electric Lighting Company, 
Limited, and the Borough of Partick. It has also received 
orders from the Ashton-under-Lyne Electricity Works, and the 
General Post-office for one boiler each.—We are advised by 
Fawcett, Preston and Co., Limited, of Liverpool, that they are the 
successful tenderers for the complete machinery and other plant 
for the sugar factory which is about to be installed on the banks 
of the Buzi River near Beira, Portuguese East Africa, by the 
Beira Rubber and Sugar Estates, Limited, of London. The factory 
is designed to treat 700 tons of cane per day, and will be provided 
with an eleven-roller cane mill.—The Ryknield Motor Company, 
Limited, Burton-on-Trent, informs us that it has secured from 
the Compagnie Générale des Autobus, of Brussels, an order for 
forty motor omnibus chassis. The first twenty of these will be 
of 35 horse-power, the second twenty probably of 45, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, ke. 
(From our own Oorrespondent.) 


Rheinland-Westphalia. 

AN improving condition in the iron trade has generally 
been noticed. Even those that are inclined to take a somewhat 
gloomy view cannot deny that increasing life has been felt in all 
the principal trades. For bars M. 170 p.t. is being asked, and 
this shows that a better position prevails, From the Saar and 
Mosel district also good accounts are being received, and further 
advances in price have taken place, the minimum quotation for 
bars being M. 100 p.t. free Neunkirchen. The German plate 
market shows a fairly bright aspect. Sheets stand at M. 125 p.t. 
free Siegen, and for orders in the first quarter of next year 
M, 127.50 p.t. and even M. 130 p.t. are given. Common plates 
continue somewhat dull, and they cannot realise more than 
M. 108 p.t. free Dillingen; for heavy orders in ship plates 
M, 103 50 to 105 p.t. remains the basis quotation free Siegen. It 
is reported from Siegen that, owing to increasing demand from 
the blast furnace works, the reduction in the output of iron ore 
will probably he 30 per cent. instead of 40 per cent. from the 
beginning of November. More life is, on the whole, being felt 
in the manufactured iron and steel department, and in crude iron 
likewise a better business was done, although the market is still 
influenced by over-production, American orders have come in 
more freely of late ; an order of 15,000 t. basic has just been 
booked for Philadelphia, to be delivered in spring, 1910. The 
prices quoted are still low. 


Iron and Steel in Silesia. 

Latest accounts state the transactions on the iron and 
stee] market to have been more healthy, most branches reporting 
increasing employment, and deliveries have been heavier than 
before, Stocks in raw and in finished iron have been reduced. 
Both consumers and dealers show more confidence, and this has 
led to increasing inquiry, including next year. List rates have 
shown an upward tendency. Upper Silesian dealers raised the 
price for merchant bars M. 5 p.t., and Berlin dealers are reported 
to have done the same. On the 15th inst. the German Brass Syn- 
dicate was finally dissolved. 


Coal and Coke. 

The German coal market is exceedingly stiff. A slight 
but general improvement is noticeable in all descriptions of fuel. 
According toa report from Essen, the reduction of 40 per cent. 
for coke, 20 per cent. for coal, and 20 per cent. for briquettes are 
also to prevail during November and December. 


Austria-Hungary. 

The iron market is firm, and shows animation as regards 
building material, the conditions all round being more favourable 
than a few weeks ago. Alsoin the coal industry a good inquiry 
was reported to be coming in for engine as well as for house coal ; 
prices are stiffening. 


Satisfactory Accounts from Belgium. 


Makers of iron and steel give rather encouraging 
accounts of the business they have been doing during the last 
few weeks, and it is gratifying to state that export prices are, on 
an average, 5s. higher than at the period of depression some time 
ago, Crude iron shows a slight upward tendency, es; ecially for 
basic, which is realising 67f. instead of 66f. p.t. last month. 
Foundry pig as well as forge pig remain unaltered, 60f. to 65f. p.t. 
being quoted. The production of pig iron during the past 
nine months shows an increase of 34 per cent., against the 
corresponding period last year, 1,180,210 t. being produced, 
against 622,510 t. Jast year, which is equal to a_ rise 
in output of 297,730 t. Of 44 existing blast furnaces 37 only 
are in blow at present, with a daily make of 4682t. In the 
Charleroi district 4 blast furnaces have been blown out, and 3 in 
the Litge district. In spite of this, inland output in pig iron 
appears insufficient and the import of crude pig iron from abroad 
is steadily increasing. The business in scrap iron has shown a 
remarkable improvement, after a prolonged period of dulness. 
Inland demand for semi-finished steel is quiet, but on foreign 
account a good inquiry comes in; basis quotation is 76s. to 78s. 
f.o.b. Antwerp. A slight change in the prices for bars can be 
stated, bars in basic realising 1s. p.t. more now than iron bars ; 
list rates for the former being £4 14s, to £4 15s.: while for the 
latter £4 13s. is quoted ; inland prices remain 125f. to 127f. p.t., 
as before. The plate trade shows a bright aspect, and is firm as 
regards quotations, £5 2s. 6d. being paid for steel plates, while 
iron plates are quoted £5 6s. p.t. The coal market in Belgium is 
firm. The State Railways Administration has now decided 
about its requirements in coal, and 154 lots have been placed, 
instead of 120 lots small coal ; also in briquettes 34 instead of 30 
lots were given out, and 15 lots steam coal instead of 9 lots, as 
first reported. To foreign firms 15 lots are granted, and the inland 
producers have noted with satisfaction that the low foreign offers 
in briquettes have not met with consideration. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 22nd. 


_ FurTHER orders for steel rails are reported. The United States 
Steel Corporation booked orders last week for 100,000 tons, 
divided as follows :- 53,000 tons to the Carnegie Mills; 42,000 
went to the Gelinois Steel Mills and to Gary, of which 20,000 are 
open-hearth. All the other rail mills secured business which is 
not reported to-day. Most of these rails are for the Norfolk and 
Western and the Missouri Pacific, which latter company is taking 
up a great deal of its worn-out road bed. The next branch of the 
steel industry that is exceptionally active is car building. Orders 
booked for steel cars during the past two weeks amount to 3000. 
sesides these very large orders contracts have just been placed for 
nine Lake vessels to be built next year. The shipbuilders are also 
inquiring for winter deliveries of material. The builders of cars, 
boats and chips are insisting on absolute promptness in delivery. 
Chey will enrol their capacity to the very utmost. The Pennsy]- 
vania Railroad Company is in the market for 6000 tons of tie 
plates and other track supplies. Consumers of tin-plates are 
ordering heavily for first quarter 1910. Steel plates for next 
quarter are advanced to 1 55. 

Eastern buyers of steel billets have requests for large quantities 
at Western Pennsylvania mills, and the orders cannot be accepted 
at present, The result is that already premiums are offered, and 
especially on plates and shapes. In consequence of this over-sold 
condition, certain consumers on the Atlantic Coast are now in corre- 
spondence with German billet makers, and makers of semi-finished 
steel, with a view of depending on them for emergency require- 
ments, In fact, it is understood one sma!] order has already been 
placed. Not only may coast buyers seek German aid, but the 
= of Pittsburgh manufacturers buying abroad is enter- 
, The developments in the metals have been unimportant, The 

arger consumers of copper are well supplied. The large amounts 
of copper held for speculative purposes indicates an unloading, 
with corresponding weakness. The advance in money rates is 
peared holders more willing to unload. Copper is held at 134 to 

13}. Arrivals of tin to date this month, 1185 tons, with 3255 

tons afloat, most of which is due October 31st. 








BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Coynes of Specifications may be obtained at the Patent-o, Sale Branch 
25, Southampton-buildings, Thansery-lane, London, wee at 8d. each. 

The first date given is the date of application; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 








STEAM ENGINES. 


20,832. October 2nd, 1908 —APPLIANCE FOR INDICATING AT ANY 
DESIRED PLACE THE DIRECTION OF ROTATION AND THE SPEED 
OF THE REVOLUTIONS OF THE ENGINES, William Bruce Thomp- 
son, of Thornbank, Dundee, Forfar, Scotland. 

In marine engines, such as is shown on the engravings, a make- 
and-break device may be fitted on the crank shaft or on any other 
suitable rotary or reciprocatory part. A convenient arrange- 
ment is shown on the engravings, and consists in fitting on the 
side lever A a pin or contact piece B, which vibrates with the lever 
and touches a contact piece C in electrical connection with the 
contact piece ID on the wiper lever E carried by the weigh or 
reversing shaft F, so that when the engine is going ahead the 
contact piece B touches the contact piece C, which at that time is 
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in electrical contact with the “ahead” contact piece G, and 
conversely according to the position of the wiper levers. In the 
engraving the wiper lever E is set for ‘‘astern,” and the contact 
piece B makes and breaks contact with the contact piece C, which 
is at that time in electrical contact with H. The wire K from the 
battery is led to the contact piece B vid the shaft M, in order 
that there may be as little movement on it as possible. All these 
parts should be suitably insulated. Sometimes a cam or cams on 
the crank shaft can be used to give the same result. When the 
engine is going ahead the lamp N is alternately lighted and 
extinguished for each revolution, and when going astern the other 
lamp O performs a like function. The revolutions per minute of 
the engine can be obtained by counting the flashes of the lamp 
and taking the time by a watch.—October 6th, 1909. 


INTERNAL COMBUSTION ENGINES. 


17,769. August 24th, 1908.—IMPROVEMENTSIN VALVE GEAR FOR 
INTERNAL COMBUSTION ENGINES, Siegfried Barth, of 43, Brend 
Amourstrasse, Diisseldorf, Obercassel, Germany. 

This invention relates to valve gear for operating the air valves 
of Diesel engines. The improved device operates in the following 
manner :—When the engine is to be started the lever B is thrown 
over by means of the handle Mand thecam D from its inoperative 
position indicated by the uppermost circular line to the operative 
position shown in ful! lines, so that as the lever B moves to and fro 
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with the driving-rod A it actuates the starting or pressure air 
valve F by means of the cam lever G. When the engine is run- 
ning after having been started, the handle M is thrown back to 
the position shown in dotted lines, thereby lifting the lever by 
means of the cam D, and the roller E is thus brought out of reach 
of the cam lever G. At the same time when the engine is making 
its first few rotations the explosion chamber receives its charge or 
charges of combustible fluid (through a valve not shown), and 
compressed air supplied from the pump or reservoir through the 
valve R.— October 6th, 1909. 


STEAM GENERATORS. 


7033. March 24th, 1909 —IMPROVEMENTS IN SUPERHEATERS FOR 
STEAM BoILeErs, Frederick Howard Livens, and Eduard Jacob- 
sen, both of Ruston, Proctor and Co., Limited, Sheaf Iron- 
works, Lincoln. 

Inside a smoke-box A, of about the same diameter as the boiler, 








another cylindrical tube B B of the same diameter as the hole in 
the end piate of the boiler, is constructed and fastened to the end 
of the smoke-box next to the boiler by an angle ring, and to the 
cylindrical part by two plates C C, whereby a semicircular box 
D is formed, which contains the superheating tubes. The cylin- 
drical part B protrudes through the smoke-box, thus forming a 
space between boiler and smoke-box which allows access to the 
bolts and nuts F, which secure the removable part of the boiler to 
the shell, the bolts are therefore protected from the smoke-box 
gases, and the tube system can be withdrawn without interfering 












































with the superheater. The gases leaving the boiler tubes pass, if 
the damper plate H is closed, by means of holes or passages G in 
the tube B, to the superheater chamber containing the superheater 
tubes R, and thence through the holes M M of plates N N into the 
chimney, as shown by arrow. Plates N N with holes M M are 
provided to secure an even distribution of the gases. If the 
damper plate H is open, the gases pass from the boiler tubes 
through tube B and into the chimney, as shown by dotted arrow, 
so that the hot gases do not pass through superheater chamber D. 
The damper plate is actuated hy means of hand-wheel J, spindle Kk, 
and lever L.—0O-tober 6th, 1909. 


10,561. May 4th, 1909.—IMPROVEMENTS IN LOcoMOTIVE Stays 
AND THE LIKE, Richard Mountford Deeley, of Melbourne 
Honse, Osmaston-soad, Derby. 

According to this invention the stay is provided with a collar 
integral with the stay on the fire side of the fire-box wall or other 
stayed plate and with a screw-threaded extension for the 
reception of a cap or nut which is screwed thereon and is 
preferably hollowed out on the side adjacent to the collar so as to 
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enclose the latter partially or completely. The invention is 
illustrated in its preferred form, in which A is the fire-box wall, B 
is the stay, which as shown is screwed into the wall so that the 
collar C on the fire-box end of the stay is drawn against the wall 
to make a steam-tight joint. The collar may be coned as shown 
on its outer face down to the diameter of the screw-threaded 
extension of the stay on which the nut D having a similarly coned 
base is screwed over the collar so as to protect the latter from the 
action of the fire. Whenever necessary the nut D is taken off and 
renewed,— October 6th, 1909. 


TRAMWAYS AND RAILWAYS. 


20,472. September 29th, 1909. — IMPROVEMENTS IN BRAKE 
BiLocks, ELECTRIC COLLECTOR SHOES, AND THE LIKE, John 
Wrench Taylor, of Taylor, Jones and Co., Limited, Pades- 
wood Ironworks, near Mold, Flint. 

The object of this invention is to so make the block or shoe 
that in the event of its breaking (due to a flaw, or wear and tear, 
or other cause) the broken part will not drop off, and thus any 
danger of the broken part of the shoe falling on to the rails, and 
of the train or car being derailed thereby, is avoided, and the shoe 
can be worn down without danger in the event of breakage. in 
carrying the invention into effect the brake block such as A (or its 
refill, in the case of a refill block) is provided with cores or inser- 
tions consisting of one or more strips or bars B of steel or wrought 
iron, which extend the whole or part of the length of the block or 
its refill. These bars are inserted in the mould when the block is 
being cast, so that they become embedded in the cast iron, and 
prevent any part of the block if broken from separating from the 
other part of the block. The bars B are preferably made jagged, 
or with nogs or depressions in them, so that the molten iron when 
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e or interlock therewith, and form one solid 


being cast will eng: 
separated when in use, even though the 


mass which cannot 
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Section on the line X.Y. 


cast iron portion cracks, The jagged edges are shown at b. The 
invention can with equal advantage be applied to electric collector 
shoes and the like.—October 6th, 1909. 


TRANSMISSION OF POWER. 


22,134. October 19th, 1908.—IMPROVEMENTS IN AND RELATING TO 
PROTECTIVE DEVICES FOR ELECTRIC DISTRIBUTION SYSTEMS OF 
THE TYPE KNOWN AS LIGHTNING ARRESTERS, The British 
Preece Company, Limited, of 83, Cannon-street, 


The operation is as follows :— Under normal conditions the spark 
gap is sufficient to prevent a grounding of the system through the 
arrester. But a discharge of high potential will jump the gap 
and proceed to earth through the magnet frame A, the inner jar 
B, the filling C and the outer jar D. The filling, however, is 
readily conductive only at a high voltage, and when the low 
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voltage dynamic current on the line attempts to follow the light- 
ning discharge it will be checked by the filling. Any arc which 
may have been established at the spark gap will be extinguished 
by the field of the permanent magnet A, whose flux is across the 
gap. The shape of the electrodes E and F also assist in extin- 

lishing the arc, owing to their diverging curved edges, the spark 

ing blown by the magnet out along said edges, which operate 
after the manner of the horns in a horn-gap arrester. The action 
of this arrester is much like that of the electrical aluminium 
arrester, but it has the advantages of using a dry material and 
requiring but little attention to keep it in working order.— 
October 6th, 1909. 


24,964. November 20th, 1998.—IMPROVEMENTS IN CLUTCHES FOR 
TRANSMITTING RoTARY Motion, William Murphy, of the firm 
of F. Reddaway and Company, Limited, of Cheltenham-street, 
Pendleton, Manchester. 

An expansion ring A is used having two or it might be more cuts 
or slits B across its periphery at convenient intervals and connected 
to a boss C by arms D. Along such cuts two rotary wedges are 
used abreast, as shown, or more than two of such rotary wedges 
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placed abreast. The conical heads of such rotary wedges are dis- 
posed within recesses in the expansion ring passing through the 
eross cuts, and they are actuated by screws F either outwardly, as 


shown, or inwardly, to expand the cuts or slits in the expansion 


when assembling the parts. To actuate the ro wedges, one of 
each pair is rotated by a lever H, the boss of which is mounted 
on a squared part of the screw F, the lever being connected to a 
link H!, pivoted toa slidable boss R on the shaft. As the boss 
R is slid on the shaft towards or from the clutch the screws F are 
rotated in one direction or the other to engage or disengage the 
the clutch, as will be understood. The other or others of the 
rotary wedges are coupled together by levers K and links M so 
that they are similarly rotated. A modification is also dealt with. 


? 


25,556. November 26th, 1908.—IMPROVEMENTS IN AND RELATING 
TO THE REGULATION OF THE POWER FACTOR IN SYSTEMS OF 
ALTERNATING ELECTRIC DISTRIBUTION, the British Thomson- 
Houston Company, Limited, of 83, Cannon-street, London, 
E.C., engineers. 

This invention relates to alternating current systems of 
distribution in which the phase relation between the current and 
tential is regulated by asynchronous motor or the like. The 
invention has especial reference to means for automatically 
regulating the field magnetisation of such synchronous machines. 

In carrying out the invention a modified Tirrill regulator is 

employed. The operation is as follows:—Suppose that the 

synchronous motor is running without load, and the floating 
control contacts C and other parts are adjusted so that the 
synchronous motor is excited to such a value as to give neither 
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leading or lagging currents; in other words, let the power factor 
of the system be unity. Under these conditions, the two potential 
coils exert an equal attractive force upon the floating coil A, and 
the latter does not affect the ition of the cores B and contact 
C. But if the supply system becomes unbalanced, so, for instance, 
that the current in the floating coil becomes lagging, then the 
pull of one of the coils D becomes greater than that of the other, 
and the floating coil moves down, thereby raising the contact C on 
the lever E and causing it to close sooner and remain closed 
longer than in the rapid opening and closing action of the Tirrill 
regulator. This causes an over-excitation of the field winding of 
the synchronous motor which generates a leading current to 
counteract the lag in the system and restore the power factor to 
unity, providing the motor is of sufficient capacity and the 
inherent regulation is sufficiently close. Fora leading current on 
the system, a reverse action will take place.— October 6th, 1909. 


CRANES AND CONVEYORS. 


28,431. December 30th, 1908.—IMPROVEMENTS IN APPARATUS 
FOR TRANSFERRING COAL AND OTHER MATERIALS, Sir W. G. 
Armstrong, Whitworth and Co., Limited, manufacturing 
engineers, and Roger Wright, all of Elswick Works, New- 
castle-upon-Tyne, 

In some places where a grad plant is available it is convenient 
for certain purposes to replace the grab by a skip or bucket and 
to manipulate it by the same ropes as the grab. This invention 
relates to an arrangement in which this is done with a grab of any 
type worked by two ropes or chains, one for lifting, lowering and 
closing the grab, and the other for opening it. The engravings 
show a grab apparatus of an ordinary type in which the grab has 
been replaced by the bucket A. BB are the ropes employed for 
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lifting, lowering and closing the grab, and C the rope for opening 
it. DD are the grab blocks which for the purpose of the present 
invention are connected together by the pins EE. As shown, the 
end of the rope C is fixed to a casing F containing a spring F! and 
the upper block D is suspended from the rod G fixed to the plate 
H resting on the top of the spring F!. K is a lever pivoted at L 
to the casing F, and having one end pivoted at M to the rod G 
whilst the other end is connected by the line O to the bolt P by 





ring. The nuts G for the screws F are also made rotatable in the 
boss C to compensate for wear or to obtain perfect adjustment 


, 


which the bracket is prevented from tipping. If the rope C is 
held whilst the ropes B are slacked the weight of the loaded 





bucket comes on the spring F! and compressing it turns the lever 
into the position shown in dotted lines, thereby withdrawing the 
bolt P and allowing the bucket to tip.—October 6th, 1909. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





933,468. Equitirprtum Stop-vaLvg, J. Koenig, Riga, Russia.— 
Filed October 8th, 1908. 

This is an ingenious device. A relieving casing is placed in the 

valve casing, and concentrically arranged around the pipe axis 
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with a concentric annular space for the flow of the fluid there- 
between. There is a slidably arranged valve cone on the exterior 
of the relieving casing, whose movement axis coincides with the 
pipe axis. An angle lever is provided for giving movement to the 
valve cone. There are three claims. 


933,596. PROCESS FOR THE MANUFACTURE OF STEEL, G. J. Stock, 
Darlington, England.—Filed July 1st, 1909. 

In the production of steel by means of a Bessemer or pneumatic 

converter arranged in combination with an economiser, the 

process of melting a charge of metal in the converter by means of 

















fuel forced into said converter through the tuyeres thereof, 
allowing the hot products of combustion to pass through the 
economiser, then tilting the converter and blowing air there- 
through, and heating the air by the economiser during the 
blowing operation. There are two claims. 


933,751. MgTHopD FoR Makinc Sound Meta INGOTS AND 
OTHER Castinas, R, A. Hadfield, Sheffield, England.—Filed 
May 12th, 1906. 

The invention consists in casting the metal, placing a layer of 





slag on top of it, adding solid fuel above the slag, and directing a 
downward blast of air against this fuel to promote its combustion 
and keep the metal in a fluid condition. There are two claims. 


933,974. Foorster BALL Bearine, M. Gohlke, Berlin, Germany, 
assignor to Deutsche Waffen-und Munitionsfabriken, Berlin, 
Germany.—Filed July 30th, 1908, 

This patent is for the combination of two rows of balls concen- 
trically arranged, two race rings, and a pressure member com- 
prising a series of sections adapted to move slightly with relation 





to each other, this pressure member resting on the race rings, and 
being adapted to transmit pressure substantially axially. The 
pressure ber has a reduced bearing face upon its opposite 
side adapted to receive one of the pressure parts of the bearing 
and having its sections connected together on their inner sides, 
There are three claims. 
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Section of Air Cylinder Showing 
Lubricating Arrangement. 
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OCTOBER. 


Tus opening of the Admiralty Harbour at Dover by 
H.R.H. the Prince of Wales on October the 15th marked 
the completion of twelve years’ work on the construction 
of what is the most extensive entirely artificial harbour in 
the world, with the single exception of the harbour at 
Colombo; 690 acres of water are enclosed by three 
magnificent breakwaters, which represent a combined 
length of over two miles. The breakwaters are for the 
most part founded in a depth of 40ft. and over at low 
water, and the bulk of the underwater work is so great 
that at half tide about one-fourth only of the total cubic 
contents is visible above the water level. The harbour 
has been constructed with two entrances, one on the 
south and the other on the east, the wall between, 
known as the south breakwater, being an _ island 
structure 4212ft. in length. We described the under- 
taking in some detail in our issue of the 15th October. 
The engineers for the work, Messrs. Coode, Son and 
Matthews, and the contractors, S. Pearson and Son, 
Limited, are to be congratulated on the satisfactory com- 
pletion of this vast undertaking, which has been carried 
out with remarkable freedom from storm damage during 
construction and with a very low percentage of accidents 
to workmen. The harbour, although primarily intended 
as a naval base and rendezvous, is also being used to a 
considerable extent by large Atlantic liners, and the 
Admiralty have handed over to the Dover Harbour Com- 
missioners the greater partofthe Admiralty Pier Extension. 
which in future will be used for commercial purposes, in 
exchange for the Prince of Wales Pier, which is to be 
devoted to the use of the fleet. The total expenditure on 
the Admiralty Harbour works up to the present has 
amounted to under £4,000,000. Messrs. Pearson are now 
engaged in carrying out improvements for the Dover 
Harbour Commissioners at a cost of £400,000, which will 
facilitate the working of cross-Channel traffic, and add to 
the comfort and convenience of passengers. 


CoNSIDERABLE attention is being given by the Canadian 
Government and commercial interests to the improvement 
ofthe St. Lawrence Navigation and the provision of in- 
creased dock accommodai‘ion in the river. At the recent 
meeting of the British Association in Canada, Sir William 
White, the president of the engineering section, devoted a 
large part of his address to the condition of the St. Law- 
rence River, and Col. Anderson, the chief engineer of the 
Canadian Department of Marine and Fisheries, con- 
tributed a valuable paper on the improvements in the 
navigation which have been effected in recent years. The 
dredging operations which are now in progress between 
Montreal and Quebec will, itis hoped, provide a minimum 
depth in the ship channel of 30ft. at low water. With 
the exception of a couple of short reaches this minimum 
depth has now been secured throughout the entire 160 
iniles of the navigation, and the completion of the work is 
expected to be reached next year. When this standard 
has been secured throughout, further deepening of 35ft. 
is to be effected. Before the dredging of the river was 
undertaken the depth in parts of the channel was only 
10ft. at low water. From Quebec to the sea the river is 
navigable, except at low water by any vessel afloat, and at 
only two points is the depth less than 40ft. at low water. 
These shallows are being deepened to a minimum of 
40ft. at low tide. The recent advent of the White Star 
liners Laurentic and Magentic, each of 15,000 tons, in 
the St. Lawrence has called attention to the lack of 
graving dock and repairing accommodation for large 
vessels on the river, anditis now announced that Harland 
and Wolff, Limited, will construct a large dry dock near 
Quebec, together with arepairing yard, on a scale adequate 
to accommodate either super-Dreadnoughts or Trans- 
atlantic liners of the largest size. The Dominion Govern. 
ment, it is stated, will give a subsidy of £9000 a year for 
20 years in connection with the enterprise. The construc- 
tion of a similar large graving dock at either St. Johns or 
Halifax is also talked about, and the Montreal Harbour 
Commission have before them two alternative schemes 
for large harbour and quay extensions, one of which is 
likely to be adopted at an early date. 


EntTerprisina people who are willing to invest their 
capital in schemes depending for their success upon 
the efficiency of Zeppelin airships are apparently 
not difficult to find in Germany. Projects for the institu- 
tion of regular pleasure cruises have already been 
described in these columns. Reports published at the 
beginning of the month show that the financing of another 
airship company, whose Zeppelin cruisers are to make 
regular pleasure trips from Hamburg to England, to the 
North Sea bathing places, and to Frankfort o.M., is now 
assured. The major part of the capital of the Hamburger 





Luftschiff-fahrt-Gesellschaft—Hamburg Airship Company 
—amounting to 3} million marks, will be subscribed by 
Hamburg financiers. Two new airships, ZIV. and Z V., 
are to be constructed for this company. Another 
enterprise for which the Zeppelin Airship Company is 
responsible has recently been the subject of much com- 
ment. This is the Deutsche Gesellschaft fur Erforschung 
des Polargebietes—German Society for the Exploration 
of the Polar Regions. Geheimrat Hergesel], one of the 
promoters of this society, visited Christiania this month 
with the object of soliciting Amundsen’s co-operation in 
the proposed researches in the frozen zone. . Geheimrat 
Hergesell stated that observations of the atmospheric 
conditions prevailing in all parts of the globe would be 
organised. These observations, which are to take place 
simultaneously, will also be made in the polar regions, 
and will be carried out by the aid of kites. On account 
of its purely scientific character, Geheimrat Hergesell 
described the Zeppelin expedition as being of: more 
importance to science than the expeditions of Cook and 
Peary, and thinks that Zeppelin airships will be found 
more useful to science than to war. 


Driven to the verge of despair by the never-ceasing 
frustrations of its efforts to obtain the powers enabling it 
to proceed with the construction of its overhead lines, 
the Berlin suspension railway company — Berliner 
Hochbahngesellschaft—has taken a step which is of far- 
reaching importance, inasmuch as its ultimate fate in the 
city of Berlin will be decided by the result. Two 
years have passed since the suspension railway company 
built a short section of line in a congested part of the 
city in the endeavour to prove that the conten- 
tions raised against the unsightliness of the super- 
structure were groundless, but the city of Berlin 
has never found its way to grant the concession 
sought for. The company has many arguments in 
favour of the scheme, and, as its patience is now 
exhausted, it has made representations to the courts with 
a view to gaining its end by coercive measures. 
According to a certain clause in Prussian law, any 
municipality that refuses to permit the construction of 
railway lines that would redound to the benefit of the 
public, may be forced todoso. Having played its last card 
as far as the city of Berlin is concerned, the suspension 
railway company is, whilst it awaits results, centering its 
hopes on an application made to the neighbouring city of 
Rixdorf for the permission to build a suspension railway 
there. The company has pointed out that cheap fares 
and the underground construction of lines cannot be 
combined. As a forcible argument for overhead 
construction, it has offered a cheaper tariff than it would 
be possible to institute on an underground line. Under 
it passengers will be able to travel the whole length 
of the proposed line, a distance of about 10 kiloms., for 
ten pfennigs—about a penny. 


DisconTENTED patentees on this side of the pond are 
very fond of holding up the American Patent-office as an 
example of how things should be done. We hope the 
Selden patent case, decided a few weeks ago in the 
American law courts, has not escaped their attention. 
In 1879 one Selden applied for a patent for a vehicle pro- 
pelled by an internal combustion engine, through the 
intermediary of reducing gear; it was a very elemental 
form of motorcar. By the method of amendments, which 
is possible under United States law, he kept this patent 
hanging on for many years, and it was finally granted in 
1895. An American patent holds for seventeen years, 
and is dated, not from the day of application, as with us, 
but from the day cn which it is issued, so that Selden has 
protection till 1912. His patent, which’ has now been 
upheld as a master patent, was secured some time ago by 
the Pope Manufacturing Company, acting in conjunction 
with a number of American motor car builders, with the 
result that they are now in a position to levy a toll on all 
outside the ring, and to prohibit the importation or sale 
of any motor cars of a kind covered by Selden’s patent— 
that is to say, practically all ordinary cars—for nearly 
three years. What effect this will have on the trade 
remains to be seen, but we shall be surprised if so extra- 
ordinary a case does not lead to a revision of the law. 


THE present position of the seven difterent Berlin 
electric railways built, under construction, and projected, 
was explained at a meeting of the German: Society of 
Electrical Engineers—Elektrotechnischer Verein—held 
on the 26th of the month. The seven different rail- 
ways are the Elektrische Hoch-und-Untergrundbahn, 
Charlottenburger Bahn, Wilmersdorfer Bahn, Schéne- 
berger Bahn, Nord-Siid Bahn, Dahlemer Bahn 
and Schwebebahn (suspension railway).. Of the lines, 
the first only is in operation; it is also being extendgd. 





The Wilmersdorf and Schéneberg lines are under 
construction. The ultimate fate of the rest has, it 
appears, not yet been fully decided.. At the above- 
mentioned meeting the absence of a single authority 
invested with necessary powers to control the develop- 
ment of all the railways and tramways in Berlin and its 
suburbs was greatly deplored. It was held that if Berlin 
were possessed of a body like the Public Service 
Commission of New York, which regulates the develop- 
ment of all the railways of that city, the controversy and 
strife prevailing between the various city councils of 
greater Berlin with respect to the routes of the various 
lines and much clashing of interests could be avoided. It 
was further stated that the most recent electric railway 
projects were born more of the ambition of the suburbs 
concerned than of necessity. Of all the municipalities in 
question, the City of Berlin was considered to have 
assumed the most inglorious réle, the construction of 
lines that are absolutely necessary, and that should have 
been commenced long ago, being unduly postponed by 
her undecidedness. With regard to the elevated and 
underground railway already existing, it was mentioned 
that the railway triangle, at the one corner of which the - 
disastrous accident occurred last year, is to be abolished 
as soon as the construction of the new lines is far enough 
advanced. In the meantime special safety appliances. 
fixed to the trains are being used, and the trains are run 
slower at the dangerous spots to prevent a recurrence of 
similar accidents. In response to some disparaging 
remarks relating to the railway triangle the chairman, 
Herr von Siemens, said that the railway triangle has 
been the subject of much unjust criticism. It was this 
triangle that rendered it possible to make the first 
elevated and underground electric railway a financial 
success. As regards the danger incurred by the presence 
of the triangle, this, said Herr von Siemens, is no greater 
than that constantly existing on large numbers of other 
railways, and if greater is desired, it will be necessary to 
recast the laws dealing with the least permissible degree 
of safety on railways generally. 


Just as November, 1896, will always remain famous for 
the first great motor car runin this country, so October, 1909, 
will be handed down as a red-letter month in connection 
with mechanical flight or “ aerial automobilism.” Those 
who were privileged to attend both the motor car trip to 
Brighton in 1896 and the recent flying meeting at Black- 
pool must have been struck by the fact that the French 
nation is just as far ahead of the British in aerial naviga- 
tion as it was thirteen years ago in motor mechanism. 
The analogy is not brought forward in disparagement of 
British brains, but rather the contrary, for at the present 
time as good a motor car is produced in this country asin 
France, and we doubt not that in aeroplane design equally 
rapid strides will be made. We are, however, not so 
sanguine concerning the future of aerial navigation as a 
sporting spectacle. When a flying machine has once left 
the earth and has achieved a certain altitude, the interest 
in its future flight is chiefly limited to speculation as to 
when and how it will descend. But for the present the 
French aviators have an opportunity of amassing princely 
fortunes, of which they are not slow to take advantage. 


Durine the last few years the question of the best 
method of driving cotton mills has been brought into 
prominence by the claims which electrical engineers 
have put forward for the electric drive. The advantages 
claimed for electricity have sometimes been demonstrated 
by comparing a brand new factory with electric driving 
with a more ancient one in which steam power alone is 
used. When the Special Committee of Inquiry of the 
Bradford Engineering Society was formed some two years 
ago to investigate and report on the subject, millowners 
felt that they would at last obtain some reliable informa- 
tion to guide them in future installations. The Com- 
mittee appointed as its chairman Professor G. F’, Charnock, 
and embraced a number of gentlemen of recognised 
ability, both in mechanical and electrical engineering. Its 
preliminary report, issued in October, will not encourage 
factory managers to scrap direct mechanical drives in 
favour of electric motors. The Committee decided first 
of all to carry out certain experiments, with the object of 
determining the actual cyclical variation occurring in 
prime movers and electric motors, and also in shafting and 
machinery driven by them. After exhaustive trials 
carried out in mills, in which various driving conditions 
existed, the Committee have come to the conclusion that 
“in good installations there is practically no difference 
in cyclical variation between mechanical and electrical 
transmission when measured at the end nearest the main 
drive.” The report even pronounces further in favour of 
mechanical transmission, by stating that there is less loss 
in this case in modern mills of ordinary dimensions where 
the power is generated on site. Of course, there are many 
obvious instances where, for example the plan of the 

















































408 





THE ENGINEER 


Nov. 5, 1909 








buildings is irregular, involving difficult angles of drives 
or awkward arrangement of machinery, where the elec- 
trical motor can lay claim to decided advantages. In 
such cases no mechanical engineer with an open mind 
would think of disputing the suitability of electricity as 
the motive power. 


AuttHouGH the general technical equipment of the 
Austro-Hungarian army has recently ‘been brought to a 
high point of efficiency, the War-office in Vienna has so 
far paid little attention to the wonderful developments in 
the field of aviation. It is proposed now, however, to 
remedy this seeming neglect, and the next Delegations 
will be asked to vote a considerable sum for the creation 
of a military airship flotilla. Part of the money will be 
spent upon a Military Aeronautical Institute at the Imperial 
Engineering Academy at Fischamend, near Pressburg, 
and the rest upon dirigible airships and flying machines. 
At present the authorities have ordered trial balloons, one 
each of the Parseval, Lebaudy, and Bayard-Clement 
types, and are experimenting with flying machines of the 
Farman, Wright, and Blériot patterns. It is hoped that 
the Parseval balloon will be ready in a fortnight, and the 
Lebaudy balloon is to be delivered before tle end of the 
year. But whilst the Austrian military authorities may 
have been a little slow in adopting the newest inventions 
in the navigation of the air, it is only fair to say that 
their ballooning department has long enjoyed a foremost 
place among the great continental armies. Ballooning 
has been taken up with great zest by a large number of 
officers, and some notable ascents have been made. 


THERE have been several naval events of importance 
during the month. The Indefatigable, Gloucester, and 
Liverpool have all been launched, and just one day 
before the month began the battleship Neptune was 
sent into the water. The latter vessel is the eighth 
of the Dreadnought class and an advance on anything 
which has gone before her, being able to fire all of her 
ten 12in. guns on each broadside. The Indefatigable, 
which was built at Devonport, belongs to the class ot 
what are known as the Dreadnought cruisers, and she 
will be, for some time at all events, the most powerful 
cruiser in the world. It is expected that she will when 
finished be capable of steaming at 26 knots, and her 
curbine engines are to develop no less than 45,000 horse- 
power. The Gloucester and Liverpool are second-class 
cruisers belonging to what is known as the Bristol Class. 
There are in all to be five of them, and they are all being 
constructed by private firms. Their displacement is 
about 5000 tons, and their indicated horse-power of 22,000 
will give them, it is expected, a speed of 25 knots. 
Meanwhile, a good deal has been heard about the four 
contingent Dreadnoughts and their proposed armament, 
and we gather that tenders for these vessels haye. already 
already been received by the Admiralty. So far, however, 
there has been no official announcement concerning 
them ; nor has there been any public pronouncement as 
to the calibre of the big guns with which they will be 
furnished. 


SHEFFIELD, like many others of our great centres of 
population, is in course of remodelling its sewage disposal 
works. It is only twenty-three years ago that the sewage 
of the city was allowed to find its way untreated into 
rivers and water-courses, but in 1886 works which had 
cost over £150,000 were completed, and so excellent were 
they considered that they were copied practically in their 
entirety by such places as Glasgow and Bradford. But 
times change, and so do the demands of the Local 
Government Board and of the various River Boards. 
The original treatment consisted of chemical precipitation, 
followed by aération over weirs, and continuous filtration 
over coke. The effluent obtained was, however, not con- 
sidered good enough to satisfy modern requirements, 
and various schemes were suggested to improve it. Land 
treatment was for various reasons out of the question. A 
lengthy series of experiments was then carried out, with 
the result that it was decided that Sheffield sewage could 
be satisfactorily treated by continuous-fiow settling tanks 
and contact beds, and an extensive scheme was drawn up, 
approved by the authorities in 1905, and commenced. 
During last month the first portion of this was completed. 
At present only single contact is to be tried, but provision 
is made for secondary beds if they are required. It is 
worthy of note that the work has all been carried out by 
the city officials without any aid from outside. 


During the month Glasgow celebrated the fiftieth 
anniversary of the bringing of water from Loch Katrine 
into the city. It was as long ago as October 14th, 1859, 
that the important engineering works embodied in this 
echeme were declared open by the late Queen Victoria 





herself. The changes since that time have been enor- 
mous. Large as was the population in the water area of 
Glasgow at that time, it is much larger now. Fifty years 
ago the number of persons supplied was 489,901; now it 
is 1,117,229—an increase of 250 per cent. The average 
daily supply was then 14,675,000 gallons ; now it is.some- 
times over 60,800,000 —over four times as much; and as 
far as Loch Katrine is concerned, Glasgow is getting near 
the end of her resources. Consequently steps are being 
taken to include the waters of Loch Arklet in the supply 
system, and when the necessary works for this are com- 
pleted a daily supply of 75,000,000 gallons of water will 
be available. This at 35 gallons a head—the amount used 
in the city for domestic purposes—represents a quantity 
sufficient for a population of over 2,000,000 persons. Part 
of last month’s ceremony consisted in the unveiling, by 
the surviving members of the bodyguard of Volunteers 
who had attended Queen Victoria, of a memorial tablet 
commemorating the event of fifty years ago. 


Duarine the last few weeks accidents in collieries have 
been distressingly frequent. The first took place on 
October 1st, when an explosion occurred in the Birch 
Rock Colliery, Pontardulais, South Wales, by which two 
men were killed and four injured. In this pit naked 
lights are ordinarily used, and it is surmised that a 
“blower” of gas was encountered. One hundred men 
were at work atthe time. On the 6th 30 men lost their lives 
by an explosion in the Wellington Mine, Vancouver Island. 
On the 20th an explosion occurred in the Bell Hill Coal Pit 
No. 2, about two miles from Auchinleck, in Ayrshire, 
Seventy men were under ground when it happened, and four 
of these were killed. Another explosion took place on the 
28rd at the Caodean Colliery, Trimsaran, near Llanelly. 
In this eight men were injured, most of them only 
slightly. On the 26th 15 men and boys were imprisoned 
for some hours in the Redheugh Colliery at Newcastle 
through the fouling of a winding rope. Two men were 
jerked out of the cage and fell some distance, being badly 
bruised. On the 29th there was an explosion at the 
Darran Colliery, Deri, near Bargoed, South Wales, and 
about 25 men were either burned to death or suffocated, 
a distressing circumstance being that, of a party of rescuers, 
several, including the manager and under-manager, 
perished. A fire occurred at the Penrhiwcieber Colliery, 
near Merthyr Tydfil, on the 30th. In this case all were 
fortunately rescued save one man who, in the confusion, 
was killed by some runaway trams. Thecause of the fire 
is supposed to have been a spark from a motor or the 
fusing of an electric wire. In many instances lately 
colliery explosions have been wrongly or rightly attributed 
to the electric apparatus, and it is full time that the 
truth or untruth of such allegations was investigated. 
We refer to this matter in another column. All will join 
in wishing for the reduction of accidents in collieries, and 
in desiring to see the matter thoroughly thrashed out. 


On Wednesday, October 27th, the Stepney Borough 
Council’s new electric generating station at ~Blyth’s 
Wharf, Limehouse, was formally opened by the Mayor of 
Stepney. There is but little doubt that this . station, 
which affords an excellent example of modern practice, 
will ultimately have a very considerable output, for the 
area which it is to supply is an exceptionally good one 
from the point of view of motor load—a possession which 
but few London stations enjoy. An interesting feature 
about the scheme lies in the use of double-current 
generators, which are able to supply either direct or 
alternating current or both. Although it appears some- 
what improbable that it will be found necessary to increase 
the capacity of the new station by the addition of more 
machines of this type, the engineers acted very wisely 
in purchasing the double-current generators which are 
now in use, particularly in view of the uncertain position 
in which they were placed. The excellent situa- 
tion of the Blyth’s Wharf power-house should be 
the means of making the Stepney electricity undertaking 
even more successful than hitherto, notwithstanding the 
fact that it has always occupied a high position on the 
list of London stations. 


Ar the end of the month a new reservoir capable of 
holding 50,000,000 gallons was put into service by the 
Corporation of Bury. This reservoir is 173ft. higher 
than any of. the existing reservoirs in the area concerntd, 
and the additional head of water will, it is considered, 
enable the most highly placed houses to be supplied by 
gravitation. Incidentally, it may be remarked that 
though it holds up but a comparatively small body of 
water, the earthen embankment is peculiar in several 
ways. Its height above the level of the course of the 
stream it impounds is, for example, no less than 115ft., 
and it covers an area of 17,600 square yards, being 530ft. 
long and 550ft. wide at its widest part. It contains as 
much as 164,000 cubic yards of material, 
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GERMAN SHIPYARDS. 
No, UL* 
THE BREMER VULKAN AT VEGESACK. 

Tue present joint stock company known as the 
“Bremer Vulkan” arose out of the shipyard founded in 
1805 at Grohn, near Vegesack, by the naval architect, 
Johann Lange, a gifted and energetic nan. Under his 
management the undertaking prospered to such an 
extené that to the time of his death in 1844, 200 ocean- 
going wooden sailing vessels and 330 smaller craft had 
been built—for those days no inconsiderable achieve. 
ment. The name of Johann Lange deserves to be remem. 
bered for another reason, as it was he who bailt the first 
German steamship. This wasin 1817, or only a short time 
after the first appearance of such vessels elsewhere, and 
following immediately on the inauguration of a regular 
service of the British steamboat on the Clyde. ‘his 
wooden vessel, the drawings of which are still preserved, 
was 85ft. in length, 14ft. broad, and had a draught of 3ft. 
As Germany at this time possessed no facilities for the 
construction of engines and boilers, the making of these 
was entrusted to Boulton and Watt, at Soho. This 
steamer was employed for passenger work on the river 
Weser, and kept up a regular service until 1833. During 
1837 Lange constructed two dry docks at Bremerhaven, 
the dimensions of these docks being at that time regarded 
as exceptionally large. These docks were sold in 1895 to 
the Aktiengesellschaft G. Seebeck, of Bremerhaven. 

At the death of Johann Lange the yard already 
employed as many as 600 workmen. In 1865 the con- 
struction of iron vessels also was undertaken, and this 
new industry, though at first making but slow progress, 
soon developed to large proportions. Side by side with steel 
ships, however, wooden vessels continued to be built until 
1870. The first iron vessel to leave the slip was the river 
steamer Gutenberg, and soon after the Simson and the 
Smidt, vessels of 2200 tons, the former of which was in 
the service of the Norddeutscher Lloyd until only a few years 
ago, were built. To meet the expenditure entailed in pro- 
viding the yard with modern tools and in extending it, the 
firm transformed on the 23rd October, 1893, into the Aktien. 
gesellschaft Bremer Vulkan Schifibau and Maschinen- 
fabrik. The old Lange Yard was at that time in possession 
of five building slips, extensive platers’ sheds, siniths’ and 
joiners’ shops, a foundry, and boiler and engine building 
works. The new Bremer Vulkan Company, which at first 
undertook the construction of steam trawlers and small 
cargo steamers, was soon forced to enlarge its works. 
Unfortunately, natural limitations were soon set to further 
extensions of the yard by the nature of the siteitself. In 
view of this the Bremer Vulkan in 1895 bought the yard 
of the Bremer Schiffsbau-Gesellschaft vorm. H. F. 
Ullrichs, in Vegesack, for about £25,000, and reconstructed 
it, at the same time lengthening the slips and enlarging 
the rest of the works. In 1896 the whole of the under- 
takings of the company were transferred to the new site, 
the old yard at Grohn being made over to the newly 
Gesellschaft. 
The new yard an area of 25 acres, and 
a water frontage of 930 yards. In view of the 
steady increase of orders being received from the 
more important shipping companies for large ocean-going 
cargo and passenger steamers, the new site had in its 
turn also to be extended a few years later. For this 
purpose a considerable tract of ground extending down 
stream adjacent to the yard was bought, and to this the 
entire shipbuilding operations were transferred in 
1902 and 1903, six new slips being then available— 
see Fig. 1. At the present time the old works of 
the Bremer Schiffsbau-Gesellschaft are only used as a 
timber-storing yard. The total site area now amounts to 
80 acres, and the water frontage to 1640 yards. About 
3000 workmen and 100 officials find employment in the 
various departments. 

The shipbuilding and engine-building departments are 
completely separated. The engine-buildiug workshops 
are situated in the old yard, with the axes of their bays 
pointing towards the outfitting quay. These shops 
comprise the material store, the moulding shop, 
the foundry, the fitting and erecting shops, the 
general store, the boiler shop, and the copper shop. 
Keeping along the outfitting quay, these are followed by 
the shipyard fitting shop and the joiners’ shop; 
and, further, in the down-stream direction, by the 
six building slips, which are set diagonally to the course 
of the river. In close proximity to the heads of the 
slips, and at about right angles to them, lie the large 
shipyard platers’ sheds, the plate and angle store, the 
moulding loft, the bending slabs and the furnaces, the 
smithy, and the central power station. At the entrance 
to the old yard is a long building containing the gémeral 
offices. These comprise rooms for the commereial de: 
partment and the drawing-otlices of the engine works 
department, while the shipyard drawing-oflice and the 
time office are in a new building at the main entrance to 
the new yard. Through this entrance there passes the 
branch line from the State Railway. The material for 
the engine department is handled by electric locomotives 
on a separate line of rails, which runs in a curve behind 
the shipyard sinithy, the power station, and the workshops 
of the engine-building department, as far as the timber- 
yard at the extreme end of the site, after which it passes 
between the outfitting quay and the various workshops to 
be supplied. On account of the narrowness of the ground 
a turntable is arranged in front of each of the shops, so 
that the trucks can be led into these right under the over- 
head travelling cranes. By the same line of rails the 
material, which has been supplied from without ready for 
shipment, is brought to the crane at the outfitting quay, 
or to the building slips. On the other hand, the tracks 
containing the shipbuilding material reach the branch line 
by means of a turntable arranged on a space of ground 
lying between the shipyard platers’ sheds and the angle 
smithy. From here they make their way to the plate 
and angle storing ground. 


* No. 41, appeared Uctober 2éud, 
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In addition to these lines a main line goes past the ship- 
yard platers’ sheds, with branches to the building slips 
and a branch leading past the slips between the loft, 
bending slabs, smithy, and central power station. 

All the lines are connected to one another by means of 
transverse lines, the junction being in general effected by 
means of a turntable. In the same way short sidings 
branching from the main line are, in all the workshops, 
led under the overhead travelling cranes. Each line is 
arranged for both standard and narrow gauge. Deliveries 






































central power station, in which are installed four steam 
engines of a total horse-power of 3250, directly coupled 
to alike number of dynamos. Current at 500 volts is 
here generated for the use of the machine tools, the 
cranes, and the lighting circuits. As a stand-by four 
accumulator batteries of a total of 3800 ampére-hours are 
provided, which in the case.of a breakdown can keep the 
yard machinery going for three hours. The steam is pro- 
duced by ten boilers of an aggregate heating surface of 
10,760 square feet. The pneumatic tools receive their 





















































Fo 
New Shipyard 
‘The Engineer 


Lj, Fe ‘i : 
GI ee edo 
o = >. 5 Segara 4 
7 ei 20 agape) SK ie SS ad 
! : 





1007 Cranes FP Engine Building Dept 


£bb <———eunn The Weser »rm—— > Flow 


Blumenthal Dwelling 


suited to support the great weights of the modern vessels 
than the older method of longitudinal and transverse 
baulks of timber laid on piles. The great local pressures 
occurring during the construction and launching of the 
vessels are easily supported by the 40in. reinforced 
cement slabs. . ~ 

For serving the two most easterly slips, 1 and 2, a 
gantry is built between these carrying a crane-path, 
607ft. in length, with a gauge width of 21ft. 4in., and 
along this two double-armed outriggers can travel. These 
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Fig. 1—GENERAL PLAN OF THE BREMER VULKAN SHIPYARD 
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of material are in the main effected by means.of the 
branch line from the State Railway referred to above, 
but the waterway is sometimes used for this purpose. 

The shipyard machine tools are arranged in two bays 
of 79ft, and 39ft. 6in. clear width by 574ft.in length, 
lying parallel with one another—see Fig. 2. The large 
bay is partly open towards the slips and a roof of 19ft. 8in. 
in breadth, under which the smaller machine tools are 
placed, is built out from it. The larger plate and angle 
bending machines, the arrangement of which may be 
seen from Fig. 2, are in the large bay, while the marking 
off and fitting takes place in the smaller one. The heavy 
machine tools and those that stand by themselves are 
separately driven by electricity, while those at the sides 
are worked from a line of shafting. A hydraulic plate- 
bending machine at the end of the bay has a length of 
34ft. 6in., and is served by two special cranes, each with 
an outreach of 33ft. and a height of 16ft. 6in. 

Each of the bays is traversed from end to end by 
three overhead cranes of 5 tons carrying capacity, which 
were supplied by the Miirkische Maschinenfabrik Ludw. 
Stuckenholz, of Wetter a.d. Ruhr. The supporting 
girders of these cranes are extended out beyond the 
machine sheds on pillars as far as the bending slabs 
and furnaces, so that the cranes can command the whole 
of the open space lying between, which serves as a storing 
place for plates and angles. In the middle of it lies the 
railway line mentioned above, so that the transport facili- 
ties from the trucks to the storing ground on the one 
hand, and from the storing ground to the various ship- 
yard workshops on the other, are exceedingly good. The 
space on the northern side of the platers’ sheds is also in 
part used as a material storing ground, and is likewise 
commanded throughout its length by an overhead crane. 
It is so arranged that in case of need an extension of the 
platers’ sheds may easily be made. 

To work the southernmost part of the material store 
ground which would otherwise be out of range, four 
swinging cranes, also from Stuckenholz, each of two tons 
carrying capacity and 33ft. radius, are provided. 

The stock yard is traversed by several lines of rails 
both in the longitudinal and in the transverse direction. 
At the east end lie the bending slabs, the furnace, the 
shipyard smithy, and the moulding loft. For the trans- 
port of material in these shops a standard-gauge line 
runs through between the slabs, while a narrow-gauge 
line runs through the smithy between the small bending 
blocks, the fires, and the steam hammers. 

The furnace has a length of 82ft., and has four fires at 
the side. The frame-bending blocks are provided with 
two movable winches worked by hand for bending the 
heavy beams. 








Behind the shipyard smithy lies the | 


power from three compressors supplied by the Ingersoll 
Sergeant Drill Company, one of which can compress 
1060 cubic feet, the two others each 2120 cubic feet of air 
per minute to 103 lb. per square inch. An extensive 
system of piping distributes the compressed air to all 
parts of the yard and to the slips. 

Between the last-named workshops and the bank of the 
Weser lie the shipyard fitting shop and the galvanising 
shop, which like the other shops are provided with all the 
most up-to-date tools, among which are a hot-air drying 
stove, and a chip and sawdust exhauster, which draws off 


are shown in Fig. 8. The jibs are so arranged that 
the crab can pass to and fro over their whole length. To 
prevent the occurrence of undesirable stresses a movable 
counter-weight is provided, which takes such positions 
with reference to the crab, that for every radius the 
load to be moved is partly balanced, and the general 
conditions made as favourable as possible. The extreme 
reach to each side is 82ft. 10in., and the lifting 
capacity with the crab in this position is 3 tons, 
while at areach of 49ft. 8in. it is 6 tons. The 
top of the rail on the gantry is 91ft. 10in. above 
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Fig. 2—PLATERS’ SHED 
1. Travelling crane .. .. Ludwig Stuckenholz 9. Shearing and punching machines .. Bennie and Son 
a ey Ee ae eee .. Bechem and Keetmann 10. Countersinking machines . ++ Breuer and Schuhmacher 
3% 6H ydraulic flanging machine .. .. Ernst Schiess 1l. Tapering machine .. .. .. .. Breuer and Schuhmacher 
4. Hydraulic plant .. .. .. . Ernst Schiess 12. Countersinking machine.. .. . Breuer and Schuhmacher 
6. Planing machine .. . Bennie and Son 13. Tooldispensary.. .. .. ee _- 
6. Tapering machine .. Breuer and Schuhmacher 14. Manhole puncn .. .. Ernst Schiess 
i . Ernst Schiess 15. Joggling machine . Hugh Smith and Co. 
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the sawdust and chips from all the tools, delivering it to 
the boilers of the power-house, where it is used as fuel. 

_ To the west of the joiners’ shop, further down the 
river, are the six building slips, set diagonally to the bank. 
In case of necessity two more slips can be constructed to 
the west of these. The floors of all the six slips are of 
concrete, and in the case of four of them the blocks are 
“reinforced,” those of the other two being of the ordinary 
material. The construction of the slips, which, we may 
here observe, is the one universally adopted in Germany, 
has given every satisfaction, as it is found to be better 


16. Loading ramp .. 


the floor of the slip, the highest position of the 
hook being 109ft. from the same plane. The speed 
of travelling of the crane is 197ft. per min.; that of the 
crab, 98ft. 6in. per min.; and that of the hook, 49f¢. 8in. 
per min. Although the hook of each crane can reach 
over the whole breadth of two vessels cooupying the slips, 
between which the gantry is erected, it is found impossible 
to make the most of this in practice, since the crane 
cannot be used for both vessels at once. Even when the 
two cranes are used together it is not ible to work 





two vessels independently at the same time, since each 
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crane hampers the movements of the other in the longi- 
tudinal direction. A further drawback lies in the fact 
that the load to be moved is out of all proportion to the 
whole, the weight of the cranes amounting to 128 tons, 
so that the current required, and therewith also the 
cost of working, is disproportionately high. The material 
is brought to the slips by light locomotive cranes having 
carrying capacities of 3 and 54 tons. 

Since, as shown above, the simultaneous working of 
two vessels by means of the double outrigger cranes did 
not prove successful, two travelling cantilever cranes 
were subsequently installed on the side of the gantry 
lying towards slip No. 2, and these can reach over the 
vessel under construction. At a maximum radius of 
39ft. 9}in. these cantilever cranes have a lifting capacity 
of 1.5 tons, while with a reach of 29ft. 6in. they can 
carry 2.5 tons. Originally there were four swinging cranes 
of three tons carrying capacity, with 18ft. 8in. radius 
at the foot of the gantry on each side to take the 
material as it arrived. This arrangement did not, how- 





The eastern part of the yard, i.c., the ground belonging 
to the former Ullrichs’ yard, is occupied by the engine 
department, all the shops of which are fitted with up-to- | 
date machinery. Here, as in the case of the shipyard 
shops, everything is done to enable several large orders 
to be carried through in the shortest possible time. 
The first shop is the boiler smithy, and consists of 
three bays, worked by three overhead travelling 
cranes of 25 to 26 tons carrying capacity. The boiler- 
shells are bent by a set of rolls which can turn out cylin- 
drical sections of 16ft. 6in. diameter by 9ft. 10in. in breadth 
in plate thickness up to #$nds ofaninch. Twelve large 
drilling machines, and four hydraulic riveters afford 
facilities for the simultaneous production of several large 
size boilers. 

Following the boiler shop come the shops for the 
building of engines. These are the. engine-works 
fitting shop, the turning shop, the engine shop, and 
the erecting shop. The last named shop consists of 
three large bays, and is served by four overhead 





A fire brigade has been organised, and is provided with 
excellent extinguishing and rescuing apparatus. Numer- 
ous hydrants are installed inside the works, and are fed by 
a water service belonging to the establishment. 

A yard sick fund is provided for the. workmen and 
clerks, with three doctors, two of whom hold their 
consultations in a specially arranged room in the 
general office building of the shipyard department. For 
first aid in cases of accident a certified dresser is con- 
stantly in the yard. 

For workmen who live at a distance from the yard 
two canteens and dining houses are provided, while the 
policy of the firm in respect to dwelling-houses is also 
worthy of note. The workmen in Bremen, and, indeed, 
allover the Weser district, live in single tenement or double 
tenement houses, with gardens and perhaps small agricul- 
tural allotments, the large lodging-houses familiar else- 
where being here in disfavour. Thus every married work- 
man who belonged formerly to the Lange and Ullrichs ship- 
yards owned asmall property with some agricultural stock. 




















Fig. 3—SHIPBUILDING GANTRY AND 


ever, prove successful, and as the cranes were often in 
the way they were removed, and the material was then 
picked up directly by the locomotive cranes and trans- 
ferred to the hooks of the main cranes. The whole plant 
was made by the Duisburger Maschinenbau A. G. vormals 
Bechem und Keetmann, of Duisburg. For the reasons 
given abové, the gantry cranes are now used only for 
working the No. I. slip, while one side of slip No. 1f. is 
served by the cantilever cranes. The other side of slip 
No. 2 and the four other slips are worked by seven swing- 
ing tower-cranes. Two of these were supplied by the 
Benrather Maschinenfabrik, and are throughout con- 
structed exactly like those, already described, of the 
Aktiengesellschaft Weser.* 

Two other revolving tower cranes were supplied by 
the Duisburg Maschinenbau Aktiengesellschaft — see 
Fig. 3 in the foreground—one of them having a gauge of 
16ft. 6in., and the other of 19ft. 8}in. The highest 
position of the hook is in the case of the first of these 
82ft. 4in., and in that of the second 88ft. 1lin., the carry- 
ing capacity being in each case 6 tons, at a radius 
of 29ft. 6in. The maximum reach of the first crane is 
65ft. 7in., and that of the second 52ft. 6in., with 2 tons 
carrying capacity. The speeds of working of the two 
cranes are as follows :— 

Moving the crane, 


Turning _,, . ” » 11.5 ” ” 
Moving a crab, 49ft. ne ~ = a - 
Lifting 66ft. 7 ~~ s ‘ 


In outward appearance the cranes differ from those 
supplied by the Benrather Maschinenfabrik, in the 
four-sided tapering pyramidal towers, and in the 
fact that the arm is carried by a pivot at the top 
of the tower, while in the case of the Benrath 
cranes it was mounted in a revolving column in 
the middle of the structure of the tower. The hoist- 
ing gear and the moving gear of the crab are here- 


arranged on the outrigger, while in the Benrath construc- | 


tion the first of these is placed on a foundation-plate on 


the counterweight arm, and the second on the crab | 


itself. Similarly,in both cases the brake appliance for 
the travelling gears of the cranes themselves is very 
carefully worked out, and great care is taken to provide 


sufficient stability. Good braking arrangements are all | 
the more necessary for the Bremer Vulkan, since the | 
declivity of the track is 1 in 60, while in the case of the 


Aktiengesellschaft Weser it is only 1 in 90. 

The three other tower cranes were 
the Mirkische Aktiengesellschaft Ludwig Stuckenholz 
—see Fig. 4. Two of these have gauges of 19ft. Sin. 
and the third a gauge of 16ft. 6in. Their carrying 
capacity, at a radius of 29ft. 6in., is six tons. 
The jib is mounted on a revolving column, which 
in the lower part of the tower runs on a ring 
of rollers and is moved by friction gear in order to 
prevent breakdowns in case of a sudden stop to the 
motion of the crane. The hoisting gear is arranged on 
the counterweight arm and that of the crab on this part 
itself. On the riveting space lying between the shipyard 
workshops and the slips, several portable cranes are pro- 
vided to work the heavy hydraulic riveters. 











* See Tue ENGINEER for October 22nd. 
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197ft. per minute, with 60 horse-power motor | 


supplied by 
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travelling cranes, two of which can each lift 75 tons. | 
The series is concluded by the ironfoundry, with the 
casting shop, the pattern shop, and the store. 

For the fitting out of the vessels there are two shear- 
leg cranes of the older pattern, and a revolving tower 
crane supplied by the Benrather Maschinenfabrik capa- 
ble of lifting 100 tons: at a radius of 56ft., and 46 
tons at 84ft. 4in. As may be seen from Fig. 5, 
the crane consists of a tower which merges above 
into the jib; the tower rests on twelve trolleys, 
each of which has four running wheels. Four of these 
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Fig. 4—SHIPYARD 
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TOWER CRANES 





The reliability of the old staff of workmen which the Bremer 
Vulkan took over at its foundation depended a good deal 
upon this peculiarity. When the yard was enlarged many 
additional workmen had to be engaged, and it was 
desirable that these also should become as independent as 
possible. On the other hand, there was a want of 
dwelling accommodation for unmarried men and for the 
younger officials. A bachelors’ home was accordingly 
instituted, and a building society was called into being, 
the necessary funds for which were advanced by the 
Staatlicher Landesversicherungs-Anstalt Hannover, To 
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Fig. 5—REVOLVING 


trolleys are each driven by a motor of 12 horse-power. 
In the centre of the base is a pivot let into the | 
foundation, and on this the crane revolves. For rais- | 
ing the load there are two motors, each of 26 horse- 
power. With a load of 100 tons the speed of lifting is | 
4ft. 1}in. per minute, for one of 50 tons it is 8ft. 2tin. | 
per minute. In addition to the main crab there is an | 
auxiliary crab capable of raising 74 tons. Provision is | 
made for turning the crane through an angle of 360 | 
deg. in ten minutes; the speed of the crab is 19ft. Sin. | 
per minute, with a motor of 12 horse-power. 

All the buildings in the yard are built in accordance 
with modern experience, and are throughout fire-proof, 

















Section C.D. Section A.B. 


Swain Sc. 


TOWER CRANE 


prevent land speculation, a large estate was bought in 
the neighbouring parish of Blumenthal, and the lots made 
over to the building society at cost price. The society, 
thus strongly supported, has developed in a highly satis- 
factory manner, and has enabled the workmen, by an 
instalment system, to obtain possession of one of these 
small estates. 

Since its reconstruction in 1893, the Bremer Vulkan 
has built about 180 vessels. In addition to about 60 
vessels for the steam trawling and herring fishing 


| industries which at first formed the main part of the 


company’s operations, the work turned out has included 
cargo and passenger steamers of about 10,000 tons carry- 
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ing capacity for the Norddeutscher Lloyd, the Hamburg- 
Amerika, Linie, the Deutsche Dampfschiffahrts-gesell- 
schaft, the ‘‘ Hansa” and “ Argo’ Companies, the Woer- 
manniinie, the Oldenburg-Portugiesische Dampfschiffs- 
Rhederei, the Ost-Afrika Linie, &c. War or other vessels 
for the Imperial navy have not so far been built by the 
Bremer Vulkan, but the up-to-date arrangements of its 
works would unquestionably enable this company to take 
a place in the ranks of those that do such work. In 
repairing work the Bremer Vulkan takes no part, but 
the whole energy of the yard is directed towards new 
work, for the rapid turning out of which it has won a 
high reputation. 








SOME INVESTIGATIONS WITH A NEW FORM 
OF TORSION METER. 


In the line of conversion of heat produced by combus- 
tion, into power, there are several points at which 
measurements may be made to ascertain the output of 
the system. Those generally accepted are, in the case 
for instance, of a steam engine, weight of coal consumed, 
weight of steam generated, or of feed-water delivered to 
the’ boiler, pressure, of steam acting upon the pistons, 
combined with speed of piston, and brake horse-power 
delivered to the shaft. Obviously the last, where it can 
be measured, is the one most to be desired, for the others 
all suffer loss, the amount of which depends upon the 
efficiency of the boiler and engine, before final conversion 
into usefully applied power. Hence arises the importance 
attaching to brake horse-power. . To measure this for 
large units is an exceedingly difficult operation, but a 
solution of the difficulty is found in the application of 
torsion meters which measure the amount of twist given to 
the shafting when power is being transmitted. In the case 
of turbine shafting, or shafting driven by electro-motors, 
where the torsion is very nearly uniform, the problem has 
been attacked in different ways—with a greater or less 
degree of sucéess. Several forms of torsion meter and 
the methods by which the twist of the shafting obtained 
from them is converted into horse-power, have been 
described in previous issues of THE ENGINEER.* 

A considerable number of tests upon running shafting 
have been made in recent years upon. ships built by 
Messrs. William Denny and Bros., Dumbarton, with the 
result that a new kind of torsion indicator. has been 
evolved, which is simple in form, and whose management 





the base flange and the light traveller flange move | and by means of a small spring is kept in direct contact 


together, and the distance 


between them is un- | with the base flange. The other small wheel is upon a 


altered by anything else than torsion of the | slide on the indicator, and is held against the flange by a 

















Fig. 2—TORSION METER FITTED 


shafting. The movement of the traveller flange rela- 
tively to the base flange, when multiplied by the 
number of revolutions per minute, is a measure of the 

















Fig. 1i—-DENNY-EDGECOMBE TORSION METER FOR UNIFORM TORSION 


and use are within the scope of any engineer. Fig. 1 
represents the Denny-Edgecombe torsion indicator now 
being placed on the market, as designed for shafting 
with uniform torsion. By its means an engineer running 
turbine machinery can in a few minutes ascertain the 
brake horse-power, or more correctly, perhaps, the shaft 
horse-power, being delivered by his engine. The instru- 
ment as shown was tested, along with two other types of 
torsion meter, upon the shafting of the Lancashire and 
Yorkshire and London and North-Western Railway 
Company’s turbine steamers, Duke of Cumberland 
and Duke of Argyll. All the instruments were upon 
the same shaft during the speed trials, and the 
new torsion indicator gave complete satisfaction. 

It consists of a split cast iron tube, secured upon the 
shaft, revolving with it, and carrying at one end multi- 
plying gear upon an arm. A corresponding standing arm 
is secured upon the shaft, and carries a small fine-toothed 
quadrant which engages with the multiplying gear on the 
arm of the tube. The multiplying gear has a light 
aluminium drum, which moves an endless flexible wire, 
and converts the torsional movement of the shaft, after 
multiplication by the small gearing, into longitudinal 
movement along the tube. Running easily upon the tube 
is a very light aluminium traveller, which is secured to 
the wire by a grip, and so acquires the same motion. As 
the torsion in the shaft is increased, the standing arm is 
moved relatively to the arm of the tube, which is, of 
course, quite unaffected by torsion, and thus the light 
traveller moves correspondingly along the tube. The 
traveller has an accurately turned flange, which corre- 
sponds with a similar base flange cast upon the tube. It 
will be seen that if there be any longitudinal movement 
of the shafting due to expansion, or other causes, both 


| mes November 1:th, December 11th, 1908; and January 








power. The indicator from which this movement is read 
is applied to the flanges by means of two small revolving 





WITH RECORDING APPARATUS 


tension weight. The slide in the indicator box, to which 
the wheel is attached, is connected by a flexible wire to a 
small drum carrying a pointer moving over a graduated 
scale. When the shaft is at rest, or moving very slowly 
without torsion, the two small wheels are held against their 
respective flanges, and the indicator is adjusted by means 
provided for the purpose, so that the pointer stands at 
zero. The wheels may then be secured in such a position 
that they are quite out of contact with the flanges, and 
the indicator box may be locked up and left. When it is - 
desired to read the power being transmitted, the wheels 
are allowed to run each upon its respective flange. The 
indication read on the scale, multiplied by the number of 
revolutions per minute, is the shaft horse-power. The 
wheels are then again fixed in the out-of-gear position, 
and the box left locked up. 

A light protective casing of wood or sheet iron 
should be fitted all round the instrument; except 
at the indicator box, which is carried on supports 
from the ground, or the hull of a ship, in such a 
way that it can be easily lifted in or out of place for 
examination or repair of any part, should it be necessary. 
A special scale has to be supplied to suit each particular 
case in which the indicator is applied. If the scale be 
divided in inches, or any other fixed unit, then the shaft- 
horse-power with N revolutions and ascale reading of X 
is NX X x K. The value of K varies for different instru- 
ments and shafts. It is most accurately obtained by a 
torsional test of the shaft before it is placed in position. 
A very close approximation to its value may, however, be 
made from many actual tests made with other shafts, and 
in any case a day to day comparison of the output with 
the steam pressure, at the high-pressure turbine, for 
instance, can be made and logged by the engineer. The 
instrument is simple and easily understood ; the shafi 
horse-power is immediately obtained either ahead or 
astern, and the zero position may be verified or ad- 
justed when the shaft is stopped. Its accuracy is 

















Fig. 3—TORSION METER FOR RECIPROCATING ENGINES 


wheels, which run against their turned surfaces. One of | 


these wheels is attached to the body of the indicator, 


unaffected by lateral or longitudinal movements of 
the shafting in the bearings, or by any alteration 
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in the form of hull of ships when under power; a 
very important matter. The wheels can be put out 
of gear, and only placed in contact with the revolving 


ship was running 
purpose of comparison with 4 diagram taken by the same | 








Fig. 4 shows the kind of diagram obtained when the | the indicator cards taken about the same time by 
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Fig. 4—DIAGRAM OF RECIPROCATING MARINE ENGINE 


flanges for the few moments necessary to read the indica- , torsion meter from the shafting of a land engine. A study | several revolutions. 
tion. Fig. 2 shows the instrument fitted with recording | of it shows that not only is there a violent reciprocating | water, 


apparatus so that a diagram of the twist and revolutions | motion in the shaft all the time, but that there is a 


SPECIMEN OF DIAGRAM OF TORSION OVER ONE REVOLUTION 
AS RECORDED BY THE TORSION- INDICATOR 


definite order and sequence 
in its amplitudes. 

Fig. 5 shows a diagram 
taken rapidly during one revo- 
lution, and it is interesting 
to study this diagram first, 
and then that taken over a 
great number of revolutions, 
as in Fig. 4, when the sequ- 
ence of phases produced by 
the synchronisation of peri- 
odicity of the shaft, engine, 
and propeller becomes evi- 
dent. The propeller on the 
shaft from which these two 
diagrams were obtained was 
a four-bladed one. In Fig. 4 
it will be seen that the highest 
impulses are attained when 
the high-pressure piston is at 
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Fig. 5—DIAGRAM 


OF ONE REVOLUTION 


Vv i the top of its stroke, and 


Swain Sc ressure, intermediate, and 
ow-pressure impulses can be 
joined in similar curves, 
varying in a definite relation. 


that all the peaks of high- | 


steadily, and it is reproduced for the | ordinary steam indicator do not show anything abnormal 


—see Fig. 6. 

It is evident from these diagrams that the stresses on 
the shaft of an ordinary reciprocating engine when 
running easily in calm weather are very serious, They 
are greatly increased in violence .when starting the 
ship from rest, turning with the rudder hard over, 
or when checking the ahead motion by reversing the 
| propellers.‘ Even in a turbine steamer the shaft is 

subject to violent oscillations—caused probably by cavi- 
tation at the propeller—when reversing rapidly from full 
speed ahead. But this is, of course, only of occasional 
occurrence, and not the regular condition of things. Itis not 
| surprising that the shafting of ships with reciprocating 
| engines has so often failed, but rather that incipient 
| weakness is not more often developed into an actual 
| fracture by the rapid and violent variations in the torsion 
which occur even under the normal conditions of working. 
| It may be safely inferred that the life of the shafting in 
| turbine steamers will be much longer with ordinary con- 
| ditions than that of the shafting of reciprocating engines. 
| In order further to examine the condition of mean 
| torsion in reciprocating engine shafting, a spring arm was 
| introduced to carry the multiplying quadrant. This had 
| the effect of reducing the oscillations transmitted to a very 
| small amount atthe pencil. A feature of the torsion in one 
| steamer when thus taken was that the mean torsion dia- 
| gram, instead of being a straight line, was of a regular 
| sinuous character, the amplitude of each wave covering 
The ship was running in calm 
but there was a slight irregular vibration of the 
| vessel, increasing and decreasing in periods which appeared 
| to agree with the wave periods of the mean torsion. 
| Unfortunately, this similarity of period was not noticed in 
time to verify an absolute agreement. It seems only 
/reasonable to assume that where vibration is set up 
there must be a corresponding absorption of power, and 
itis natural to expect that this would be shown in the 
torsion measurements if the power developed by the 
engine remained constant. The steam indicators giving 
| a record of one revolution only, and the four cylinders 
| not being necessarily indicated during the same revolu- 
| tion, give no information which would substantiate or 
refute this supposition. When the new torsion indicator 
| was being anit ating the trials of the turbine steamer 
Duke of Argyll at Skelmorlie, a wave was formed upon 
| the usually straight mean torsion diagram, and it corre- 
| sponded in sag with a slight heaving motion of the 
ship felt in the tunnel at the time. This was found to be 
caused by the passing of a high-speed torpedo vessel also 
|running measured mile tests. It is likely that the 
| torsion indicator would show similar fluctuations if used 
| during rough weather at sea. 
| The instrument shown in Fig. 3 was made for investiga- 
| tions on a rolling mill plant, where the conditions were of 
| quite a different character from those of the foregoing 
'cases. The plant tested comprised several mills all 
| driven from one main shaft. The motive power was a 


per minute may be obtained. It is not contemplated In Fig. 5 it is seen that something was happening of a horizontal steam engine, having a very heavy fiy-wheel 
that for every-day use this would be required, the pointer cushioning nature at the peak of the intermediate impulse, ' of large diameter, to take up the peak loads which 


being regarded as sufficient. 

This simple form of torsion indicator is the result of 
many experiments made with a view to discover the 
quality and quantity of the movements taking place in 
shafting when transmitting power. Obviously there is a 
great difference in the condition of shafting when driven 
by a steam turbine or electro-motor, in which case it re- 
ceives many impulses per revolution ; and that when driven 
by a reciprocating engine and receiving only two, three, 
or four impulses per revolution. In the latter case the 
torsion of the shaft is always in a state of violent fluctua- 
tion, as will be seen later. It is clear, too, that the 
interposition of a fly-wheel between the engine and its 
work, or rapid changes of load in the work itself, produce 
corresponding variations in the torsion to which the 
shafting is subjected. 

When the instrument is applied to shafting driven by a 
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reciprocating engine, it is necessary to carry the quadrant 
engaging the multiplying gear upon an arm composed of 
two laminated springs, so that the violent jarring which 
. takes place in the shafting may not be communicated to 
the lighter mechanism. A different instrument was 
used, however, for investigating the rapid movements | 
taking place in the shafts of marine engines driven by 
reciprocating machinery, a torsion meter with a counter- 
shaft being adopted in order that the traveller flange 
should be as small and light as possible. 

Fig. 3 shows an instrument of the kind, although the 
toothed wheels on the shafting in the illustration were | 
much larger than those used on the shafting of a steamer. 
The instrument was fitted in a vessel and tested at sea | 
during calm weather. It has also been fitted on several 


ships during their trials, and some results were published 
in THe ENGINEER in November, 1908, Vol. cvi., p. 559, 
showing that actual continuous diagrams of the move- 
ments had been taken with it in this country. 





Diagrams of Torsion recorded by a Denny- 7,,si0n" 
Edgecombe Torsion indicator fitted to the ll 
shaft of a Rolling Mill. 
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Fig. 7—DIAGRAMS TAKEN ON A ROLLING MILL 


_and the engineer of the ship thought at the time that it | occurred for a few seconds at some stages of the mill 
| was caused by water in the cylinder. Curiously enough, | operations. 


There was a part of the main shafting 
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between the fly-wheel and the first mill, about 9ft. long 
and Yin. diameter, and upon this the torsion indicator was 
fitted, as shown in the illustration. As the operation of 
the mill or mills was intermittent, and only lasted for a 
few seconds at a time, it was a matter of some difficulty 
to estimate from the engine performance, what the work 
actually done amounted to. A continuous steam indicator 
diagram would have thrown some light upon the matter, 
but the revolutions being variable, the work done by the 
fly-wheel was more or less indeterminate. The diagrams 
shown in Fig. 7 were obtained from the shafting between 
the fly-wheel and the mills, and so give a complete record 
of the actual power transmitted. The method of work- 
ing was to run the engine, fly-wheel, and shafting, 
up to as high a speed as desired, and when this was 
done, to put one or two or more of the mills into 
operation, when the revolutions fell rapidly as the 
momentum of the fly-wheel was absorbed. The torsion 
meter was arranged in such a way that the shafting drove 
the paper on which the diagram was taken, and by this 
means an indication of the varying speed of the shaft was 
transferred to the diagram. The diagram thus became a 
record of “ work” done, as well as a record of revolutions 
per minute, and a measure of the torsional variation. It 
will be seen that the character of the diagrams is quite 
different from that of those obtained from the shafting of 
a reciprocating engine with no fly-wheel, and with a more 


or less regular load. The diagram was started when the 


speed of the engine and fly-wheel had been raised to its 
maximum, and was driving all the shafting and machinery 
idly. As soon as the operation of piercing a billet com- 
menced, the diagram A, as recorded in Fig. 7, was 
obtained, the line of torsion falling back to its original 
position after the process ended. Diagrams are given for 
piercing alone, and for rolling alone, but, perhaps, the 
most interesting is C,in which case the two operations 
took place simultaneously. Here we see the “ milling” 
load clearly added to the “ piercing” load, with the peak 
load momentarily very much increased. Many diagrams 
such as these were taken, but the examples given are 
sufficient to show their common nature. 
= Where anything of an abnormal nature occurred, such 
as the sticking of a billet during its passage through the 
reducing rolls, the consequent increase of torsion was 
immediately recorded upon the diagram. 

The application of the indicator to a rolling mill was 
a case in which the violent oscillations could not be 
damped out by a spring arm, for the reason that a com- 
plete record of the peak load was desired. The mean 
torsion would have given only an incomplete analysis of 
the operation. In spite of the rapidity and amount of 
the fluctuations, the instrument ran a whole day with 
only one failure of the light indicating mechanism, and 
this was repaired in a few minutes. Analyses of the 
records enabled a complete statement of all the particu- 
lars of time, load, and power during each operation to be 
easily made. In the case of turbine engines fitted with 
the new torsion indicator shown in Fig. 1 no such diffi- 
culties as the above have to be contended with, and the 
process of obtaining shaft horse-power is as simple as 
reading pressure from a pressure gauge. There is very 
little variation of torsion shown by the indicator even at 
the highest speeds on turbine shafting, and even if there 
were, there is no question of obtaining an incorrect read- 
ing, for the pointer will always indicate the mean torsion 
and not the torsion at any particular part of a revolution. 
Perhaps the most important point about itis, that the 
whole instrument is part of the shafting and is in no way 
affected by any movement which is not torsion. It has 
appealed to those engineers who have hitherto had an 
opportunity of seeing it in operation as a simple and 
practical tool. We understand that inquiries about this 
torsionmeter can be obtained from Mr. F.T. Edgecombe, 
Comely Bank, Dumbarton, N.B. 








THE INSTITUTION OF CIVIL ENGINEERS. 


ADDRESS OF MR. JAMES CHARLES INGLIS, PRESIDENT.* 


I HAVE to thank you very sincerely for the signal honour you 
have conferred on me in electing me as your President for a 
second term of office. When addressing the members last session, 
had I been aware that I was to have the honour of again meeting 
you in this position, I should have avoided so lengthy and discur- 
sive an address as I then delivered. I do not proposeon this occasion 
to deal with any particular engineering subject, but rather to com- 
ment on the recent activities of the Institution, the professional 
status of the engineer, and the position he occupies in relation to 
certain economic questions of the day. I will, then, first refer to 
the generally felt want of improvement in the professional status 
of the civil engineer, and to what we have done to advance it. 
New by-laws have been framed and new regulations drawn up 
with the object of securing a higher and more efficient standard of 
training than has hitherto been required, and of governing 
matters of professional conduct and etiquette. 

A year ago I drew attention to the desirability of ——— 
more definite practical training among engineering students, an 
especially of regulating the conditions under which proof of such 
training should be given to the Council as a preliminary to 
election. The Council studied this question long and exhaus- 
tively, and new by-laws representing their views will be submitted 
shortly for the decision of the members. The proposed rules are, 
perhaps, not so drastic as some might wish, but it was felt that in 
our profession the entrance should continue to be accessible, 
although under restricted conditions, to those whose native ability 
or genius may enable them to surmount a deficiency in early 
training of a regular character. 

There still appears to linger a certain popular confusion of ideas 
regarding knowledge which can be tested by question and answer 
in ordinary examination papers, and ability to apply such know- 
ledge intelligently to the practical problems of every-day profes- 
sional life. This Institution, differing — in degree, though 
not, it is thought, in principle, from the views sometimes enter- 
tained by other bodies on this subject, has persevered throughout 
in the belief that for success in the application of the great powers 
of Nature to the use and convenience of man, there can be, as a 
rule, no efficient substitute for regular training under those who 
are practising that art ; albeit, the foundation of intelligent work 
in this direction lies in the possession of sound education and appro- 
priate scientific knowledge. . 

These are broadly the lines upon which the Council have pro- 
ceeded in formulating the proposals now before the members, a 
forecast of which I made a year ago. It is not to be assumed that 
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they represent the last word upon this subject, but in the Council’s 
judgment they meet the immediate needs of to-day. Closely con- 
nected with this is the other matter which I mentioned last year, 
viz., that of the engineer’s personal and professional position, apart 
from his connection with this Institution as an organisation for 
the advancement of science. This matter, which has been long in 
the minds of the Council, has been brought somewhat to a focus in 
the past year, in proposals for the introduction of certain disciplin- 
ary regulations into the Institution’s by-laws. Speaking broadly, 
there is evidence of almost complete unanimity among the members, 
that the — involved in these proposed rules of conduct is 
one which should be accepted and adopted by the Institution. In 
some details these rules may be open to amendment and improve- 
ment, but the general feeling seems to be that they are in the 
right direction, and that formal avowal by the Institution that its 
members are bound by a code as defined in the rules is desirable, 
in the interests of the professional position which the Institution 
seeks to further. 

I would also allude to the subject of professional fees, upon 
which the Council have not so far found thoaaives able to make 
any recommendation. The matter is one which is, I am aware, 
engaging the attention of many members ; but so far the view of 
the Council has been that a healthy and responsible professional 
_ in the Institution should achieve in a satisfactory manner 
, e main objects that could be secured by any authorised scale of 

ees, 

The activity of the Institution has long since ceased to be 
confined to its sessional period, and during the past recess we 
have been engaged in grappling seriously with the proposals con- 
tained in the London County Council (General Powers) Bill, 1909, 
as amending the Building Acts. Such parliamentary enterprise is 
rather foreign to the usual course of business of the Institution ; 
but it was felt that questions were involved of great importance to 
engineering construction in the future, and that the views of 
engineers upon these questions had not been fully realised by 
those responsible for the new proposals, After somewhat pro- 
longed and arduous contention before a Committee of the House of 
Commons, the Bill was brought into a shape which the Institution 
may now regard as satisfactory, and as rendering practicable the 
extended construction of metal-framed buildings in London. In 
particular, it is satisfactory to state that the important matter of 
appeals by engineers under the Act will be subject to an indepen- 
dent and expert tribunal, upon which the Institution of Civil 
—— will be represented by a member nominated by the 

ouncil, 

The subject of our new Institution buildings has been advanced 
considerably during the recess. In July last the Council found 
themselves justified, by the progress of the negotiations with the 
Government, in inviting six selected architects to submit competi- 
tive designs for the new building, and I am now able to announce 
that the last of the necessary legal formalities in connection with 
the acquisition of the site has been disposed of, and itis hoped that 
building operations will be in active progress in the early part of 
next year. 

Matters of this kind do not usually form part of a presidential 
address, but I have alluded to them as they are undoubtedly of 
very present interest to the members. Incidentally, they reflect 
the policy of the Council in ting the conditions of the day, 
while exercising the caution and circumspection demanded when 
interfering with a fabric so complex in construction as this 
Institution. 

It is, indeed, no light task to administer the affairs of an 
Institution whose interests lie in every civilised country of the 
world, and in some that are uncivilised ; to guide and govern the 
training of its 1600 students, to regulate and control its extensive 
examination system, and to scrutinise and determine the qualifica- 
tions for election into its body—all these matters apart from the 
numerous undertakings and interests of an extraneous character 
which have accumulated in the past and seem likely to increase 
in the future. During the past year our business has involved the 
holding of 133 meetings of the Council and various committees 
dealing with details of the Institution work. This is quite apart 
from the meetings of such organisations as the Engineering 
Standards Committee and other cognate bodies accommodated at 
the Institution, and it is obvious that only by careful arrangement 
of our work is it possible to deal satisfactorily with the increasing 
volume it presents. 

It may be interesting at this time, and possibly useful, to reflect 
for a moment on what is meant by ‘‘ the work of the Institution.” 
It is, of course, well known that the object for which the Institu- 
tion was formed was the advancement and improvement of pro- 
fessional engineering knowledge and skill ; and whilst it may 
appear that some of the duties now undertaken are rather indi- 
rectly connected with this object, they must be considered from 
the point of view of the Institution as a corporate body and how 
far they are likely to be beneficial to engineering as a profession, 
and thereby to the whole body of members, 

Above all, we do not take a narrow view of the engineering pro- 
fession, whether it be in regard to the branches of inquiry under- 
taken by the Institution, the formation of its governing body, or 
the study, training, and other qualifications required of those who 
enter its ranks, Civil engineering has been, by reason of its 
extended activity, so much subdivided into groups and branches, 
all of them more or less overlapping, that it may be useful to con- 
sider what its origin really was. Nothing has been written on 
that subject more clear and authoritative than the scholarly dis- 
quisition on the origin and history of the profession of Civil 
Engineering by Dr. William Pole, the late honorary secretary of 
the Institution. This was incorporated in the ‘‘ Life of Sir W. 
Fairbairn,” which was published some thirty years ago, and as it 
is probably unfamiliar to the present generation I have thought 
it well to give an abridgment as an Appendix to this address, 

With regard to the Engineering Standards Committee, to which 
I have previously referred, it is moore to over-estimate the 
value of the results obtained by that body with the aid of its 
numerous sub-committees. It is now some eight years since 
definite steps were taken to effect standardisation, and in that 
period the investigations of the various committees have enabled 
members to realise somewhat the unsystematised condition of 
British manufacturing and constructional practice, the vast 
interests involved, and the extraordinarily wide fields served by 
British manufacturers. It is only when these matters are pro- 
perly appreciated that an estimate can be formed of the extent of 
the labours of the Standards Committee. 

But, immensely valuable as the work has already proved to be, 
it must be regarded as largely in the nature of a preliminary 
effort, paving the way to what will probably form a more difficult 
and important task, viz., the settlement of International Standards, 
particularly with America and Germany, the two countries in 
which standardisation has been most highly developed. 

Naturally, different parts of the world come under the pre- 
dominating cial infl of one or other of the great 
industrial countries, and this carries with it a demand for the 
standards of manufacture—shapes or sections—of that pre- 
dominating country. For instance, in Germany, the steel manu- 
facturers’ rolls are being cut for English standards, while in 
England, I am sure you will find, our British manufacturers are 
being pressed to cut German shapes. The same feature applies to 
American commerce. 

Already an International Association for testing materials is at 
work, and its proceedings for August last contain the report of 
the Sub-committee on the ‘Establishment of International 
Specifications for Iron and Steel.” The Standards Committee is 
represented in that Association, and it is to be hoped that the 
great importance of the issues involved will ensure not only a 
speedy determination of international standard specifications for 
iron and steel, but that this will be followed by international 
standard shapes and sections, and ultimately by standard sizes and 
fittings for all engineering produets of world-wide use which an 
International Committee can determine upon. . 











The extension of ny red facilities and the rapid development 
of numerous industrial States, coupled with universal demand for 
industrial products, endow the question of international standards 
with an importance almost political. It is an urgent matter which 
British engineers should strive to further to the utmost extent of 
their opportunities, which at the present juncture are great. 

Another important development is tne increasing use of the 
Institution of Civil Engineers by the great Executive Departments 
of the State, 

Mr. Haldane and his advisers have made an important departure 
in obtaining from this Institution, for commissions as officers of the 
Reserve Force of Royal Engineers, young men who have passed our 
qualifying examination, and who have also had some practical 
experience. This course appears n if the Government is 
to avail itself of the technical and practical training developed 
under the conditions of civil life as compared with that acquired 
in an official atmosphere, and the departure provides an important 
link between the civil and the military organisations. 

The formation of this Reserve of Officers of the Royal Engineers 
has now been brought to a practical issue, and I have had the 
pleasure of nominating for commissions two batches, each of fifteen 
young engineers, and of learning, by personal observation and by 
communication with the authorities, that these young men have 
very fully justified the positions to which they have been appointed. 
A similar number of officers will be required half-yearly in future, 
and the present opportunity is taken to urge upon members the 
importance of assisting the Institution in this patriotic —— 
by influencing eligible young engineers and engineering students 
to enter the corps. The position is an honourable one, and, in 
addition, the course of training and general experience gained 
thereby is so practical that the Council have had ‘ho hesitation in 
deciding to regard it as substantially complying, for the period of 
its duration, with the Institution’s requirements as to practical 
training. 

1 am aware of some of the difficulties which may have to be met, 
but the vonsideration of what has already been found practicable 
impels one to the opinion that the supply of engineers to the 
Indian public works and railways abroad might with advantage be 
drawn from the ranks of these Reserve Royal Engineers officers, 
after uhey have given proof of the special knowledge required for 
their respective appointments. Such a provision would give a 
strength to the Reserve Officers’ Corps which it does not yet 
possess, would add to the commercial value of the young 
engineers from their disciplinary experience, and would provide 
an ever-ready and great source of strength to the War-otlice in 
time of need. 

(To be continued). 








Royat InstTiTUTION.—A general monthly meeting of the 
members of the Royal Institution was held on Monday afternoon, 
the lstinstant, the Duke of Northumberland, K.G. (President), in 
the chair. Mr. James Dougias was elected amember. Thespecial 
thanks of the members were returned to Sir William Farrer for his 
donation of £50 to the Fund for the Promotion of Experimental 
Research at Low Temperatures. The eighty-fourth Christmas 
course of juvenile lectures, founded at the Royal Institution in 
1826 by Michael Faraday, will be delivered this year by 
Mr. William Duddell, F.R.8., his subject being ‘‘ Modern Elec- 
tricity.” The course, which will be experimentally illustrated, 
commences on Tuesday, December 28th, at three o’clock, and will 
be continued on December 30ch, 1909, January Ist, 4th, 6th, and 
8th, 1910. 


COVENTRY ENGINEERING SocreTy.—The annual general business 
meeting of the Coventry Engineering Society was held on Friday, 
October 29th, Mr. J. G. Griffiths presiding. The balance sheet, 
showed an income of £116 6s, 1Ud., including £35 5s, 4d. brought 
forward from last year, and after meeting expenditure leaving a 
balance at the bank of £43 2s, 2d., and was adopted. Thanks 
were accorded the auditors, Messrs. F, B. Farrand and F. W. 
Burroughs, who have performed the duties for many years. Mr. 
Bache.or proposed, and Mr. Leech seconded, that in the members’ 
prize papers scheme the money awards be omitted and a diploma 
of merit be awarded at the discretion of the committee who were 
to look over the papers, before these were read to the Society, 
and to consider and meet the bers ri ble out of pocket 
expenses. Mr. Alfred Herbert was elected president, Mr. A. 
Wright hon. secretary, Mr. F. Chadwick assistant secretary, Mr. 
J. Bachelor treasurer, and a committee representative of the 
following works:—Standard Motor Company ; Auto-Machinery 
Company; Rudge-Whitworth, Limited; Centaur Cycle and 
Engineering Company; Rover Cycle and Motor Company ; 
Daimler Motor Company ; Hillman, Coatalen Motor Company ; 
Maudslay Motor Company ; Deasy Motor Company; White and 
Poppe, Limited; Triumph Uycle Company ; Coventry Ordnance 
Works; Swift Cycle and Motor Company; Coventry Chain 
Company; Humber, Limited; Selig, Sonnenthal and Co.; 
Monopole Cycle and Carriage Company ; Webster and Bennett, 
Limited ; Singer Moter Company ; and Alfred Herbert, Limited. 
The lectures for the session include: —‘‘ Life in Planes and 
Angles,” *‘The Work of an Ironfoundry Laboravory,” ‘‘ Power 
Tests of Machine Tools,” ‘‘ Forging Plant,” ‘‘Colour Photo- 
graphy,” ‘‘ Manganese Bronze in Engineering,” “ Impressions of 
Automobilism in America,” ‘‘ Metal Cutting Tools,” ‘‘Uses of 
Electric Motors for Driving Purposes,” *‘ Modern Applications of 
K.ectricity to Engineering,” and ‘‘The Origin, Properties and 
Uses of Lubricating Oils,” 


JUNIOR INSTITUTION OF ENGINEERS.—The annual general meet- 
ing of this Institution was recently held at the Royal United 
Service Institution, Whitehall, Tne Council’s annual report, 
which was presented, showed that the membership had increased to 
1063, eighty-five elections and transferences having tuken place 
during the past year. Nine ordinary meetings had been held, and 
thirty-nine visits to works made, covering practically every branch 
of engineering. The summer meeting in the Midlands had proved 
very successful. Birmingham had been made the centre, on 
accuunt of the Institution’s first Local Section having been 
established there during the year. Ochcr salient features in the 
report included reference to the Gustave Canet Lecture delivered 
on the twenty-fifth anniversary of the Institution by Lieut. A. 
Trevor Dawson, R.N., on ‘‘ Engineering of Ordnance ;” awards 
for papers, Durham Bursary; and the ‘‘ Monthly Journal and 
Record of Transactions,” the volume for the year under review 
consisting of 758 pages, together with illustrative plates. ‘The 
scrutineers reported that the election of offcers, &c., had resulted 
as follows:—Chairman: Mr. Geo. T. Buileok ; Vice-chairmen : 
Mr. J. Wylie Nisbet, Mr. F. D. G. Napier; Hon. Librarian: Mr. 
S. V. Cooke; Hon. Auditors: Messrs. H. Norman Gray and 
Henry Cook ; Members of Council: Messrs. G. D. Harrison, Jas. 
Oswaid, C. H. Smith, and Perey L. Young ; Provincial Members 
of Council: Messrs. C. T. Bnggs (Newcastle-on-Tyne), Ernest 
King (Sheffield), R. H. Parsous (Peterborough), Eustace W. 
Porter (Southampton), T. P. are (Bristol), Adam Hunter 
(Glasgow), W. E. Liily (Dublin), H. F, Hunt (Pembroke). The 
annual meeting of the Benevolent Fund then took place, the state- 
ment of accounts showing that the amount standing to its credit 
is £188 193. 9d. A paper was then read by Mr. T. A. Watson, 
Assoc. M. Inst. C.£., Member, on ‘‘The Reinforced Concrete 
Construction of the New General Post-office Buildings, London.” 
A discussion followed, in which Messrs. L. H. Rugg, Hy. Adams, 
H. M. Martin, P. J. Waldram, William Duun, E. F. E:chelis, R. 
Vawdrey, and B. E. Parry took part, and the proceedings 
terminated with the announcement of the ensuing meeting on the 
16th November, when Engineer Vice-Admiral Henry J. Oram, 
C.B., would deliver his presidential address on ‘‘ Recent Warship 
Machinery.” 
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HIS MAJESTY’S SECOND-CLASS CRUISER LIVERPOOL 


VICKERS, SONS, AND MAXIM, LIMITED, BARROW-IN-FURNESS, BUILDERS 








H.M.S. LIVERPOOL. 


TxE Countess of Liverpool on Saturday performed the 
launching ceremonies in connection with the second-class 
cruiser Liverpool, which was built at Barrow by Vickers, 
Sons and Maxim, Limited, and of which we give an 
illustration above. This vessel is one of the five “ Bristol” 
class cruisers ordered under the 1908 9 estimates, the 
other vessels and their builders being the Glasgow, Fair- 
field Shipbuilding and Engineering Company, Limited ; 
the Bristol, John Brown and Co., Limited; the Glonces- 
ter, Wm. Beardmore and Co., Limited; and the New- 
castle, Armstrong, Whitworth and Co., Limited. The 
Liverpool is 430ft. long, with a beam of 47ft. and a mean 
draught of 15}ft. Her displacement is 4800 tons, and 
with Parsons turbines developing 22,000 horse-power she 
is expected to attain a speed of 25 knots. The turbines 
are being constructed by the builders, while the boilers 
are of the Yarrow pattern. We understand that her 
armament will probably consist of two 6in. and ten 4.7in. 
guns. 








THE SCOUT MOOR RESERVOIR. 


LAST week the Scout Moor high-level reservoir, which has 
been constructed by the Bury and District Joint Water Board, 
was formally opened. 

Looking backward at the causes which contributed to the 
construction of the reservoir, we find that as long ago as 1878 
Mr. J. Cartwright, in compliance with instructions from the 
Water Committee of Bury, investigated the conditions of the 
water supply to the higher portions of the Haslingden district, 
and reported that certain complained of defects were due to 
the slight difference in level between the reservoir and the 
district supplied, coupled with the fact that Haslingden and 
Bury shared the same main from Hapton reservoir, which 
was not sufficiently large for the dual draught. The Com- 
mittee thereupon turned their attention to the improvement 
of the supply, and from time to time various alternative 
schemes were brought forward. In 1885 the Corporation of 
Bury promoted a Bill in Parliament to extend the time for 
the completion of the Ogden reservoir. The Haslingden 
Corporation opposed the Bill, and succeeded in getting a 
clause inserted which put upon the Corporation of Bury the 
obligation of erecting a pumping station and a service reser- 
voir at Slates at an elevation of 950ft. above Ordnance Datum. 
In 1887 the Corporation of Bury obtained powers to construct 
a reservoir at Clough Bottom in the Whitewell Valley at an 
elevation of 1010ft., which was higher than that of 
the Hapton reservoir by 85ft. This Bill was also opposed 
by the Haslingden Corporation, and they succeeded in 
getting a clause inserted by which the Bury authorities were 
to be compelled to erect a pumping station if the new scheme 
should prove ineffective. The Clough Bottom reservoir was 
completed in 1896, and for a time was sufficient. In 1900, 
however, when some filter beds were constructed fears were 
entertained lest the loss of head in them would reduce the 
pressure, and it was decided to obtain tenders for a pumping 
plant. When these were received, however, they were 


deemed to represent so prohibitive a cost that the idea of a 
pumping station was abandoned, and Mr. Cartwright was 
directed to seek for an additional watershed in which a 
reservoir might be constructed at such an elevation as to 


allow the higher portions of Haslingden to be supplied by 
gravitation. Very quickly after the receipt of his instructions 
Mr. Cartwright was able to bring forward a scheme for con- 


| structing a reservoir in the Scout Valley at such an elevation 


as to ensure a supply of water under the necessary head. 
This scheme was approved in 1902, and in the next year 


powers to construct the reservoir were obtained. The tender | 


of James Byrom, Limited, was accepted, work was com- 
menced in 1905, and was completed last week, as already 
mentioned. 

The reservoir is situated on the Moorland heights about 
six miles north-east of the borough of Bury and three and a 
half miles south-east of the borough of Haslingden. Its 
elevation is 1183ft. above sea-level, and it has a capacity of 
50,000,000 gallons, with a top water area of 6 acres, The area 
of the gathering ground is 250 acres. The reservoir is calcu- 
lated to be capable of maintaining a delivery of 250,000 
gallons per day during a dry year, in addition to providing a 
statutory flow of 136,500 gallons of compensation water per 
24 hours in the stream. The main embankment covers an 
area of 17,600 square yards, is 530ft. long, 550ft. wide at 
the widest part of the base, and 20ft. wide at the top. Its 
height above the level of the stream is 115ft. and it contains 
164,000 cubic yards of material. The inner slope has an 
inclination of 3 horizontal to 1 vertical, the upper portion 
being pitched with heavy masonry, the lower with shingle. 
The outer slope has an inclination of 24 horizontal to 1 
vertical, and is benched and grass-sown. 

A by-channel skirts the northerly side of the reservoir. It 
is 590 yards in length, 6fs. wide, and is paved throughout and 
protected by masonry walls. It is designed to carry away the 
flood waters in the heaviest storms. The waste weir is con- 
structed in curved ashlar. It is 25ft. wide on the crest, and 
the ends are built into semicircular bulkheads. Tho by-wash 
is formed of a series of masonry steps terminating in a pool 
which is designed to break the force of the water. The walls 
are constructed of block in coarse masonry backed with con- 
crete. The puddle trench is 600ft. long and 12ft. wide. Its 
maximum depth is 65ft. and it contains 1300 cubic yards of 
concrete and 10,300 cubic yards of clay puddle. The puddle 
wall varies in width from 23ft. at its base to 7ft. at the top 
and contains 9200 cubic yards of puddle. The outlet tunnel 
which carries thesupply pipe—15in. in diameter—through the 
embankment is 570ft. long and 5ft. in diameter. It is built 
in concrete and brickwork. A valve tower constructed of 
concrete masonry and brick has been provided. It is 
10ft. Gin. square at the bottom, and 8ft. 6in. diameter at the 
top bank level. Its height is 110ft., and it contains two 
24in. and six 15in. sluice valves for regulating the supply 
and enabling the water to be drawn off at varying levels. It 
is connected with the embankment by a bow string wrought 
steel bridge 65ft. 6in. in length and 4{t. wide. 

The intake is on the Whittle Brook, and the waters are 
carried to the reservoir in a covered conduit. The intake is 
built in masonry, provided with sluices designed to shut off 
the water in times of heavy floods. A regulating well is pro- 
vided. It is a brick structure, containing an automatic 
valve to ensure a regular head of water on the supply mains. 
From this well issue two pipes—one Sin. in diameter, for the 
supply of Haslingden ; the other 6in. in diameter, to be held 
in reserve for other districts. There is a meter-house, built 
of brick, which contains one Sin. and one 6in. Venturi 
meter supplied by Geo. Kent, Limited. These two latter 
buildings have been fixed in a position and at a level which 
will allow of filters being hereafter constructed without inter- 
ference with the works already completed. Junctions have 











| been provided on the supply main to permit of connections 
| to convey the water to the filters and thence to the regulating 
| well. The length of the conduit from the regulating well to 
| Haslingden is 8600 yards. The storm-wall top of the inner 
| slope of the main reservoir is 500ft. long, and the boundary 
wall enclosing the site is 3780ft. long and 6ft. high. 

As already mentioned, James Byrom, Limited, of Bury, 
were the contractors for the construction of the reservoir. 
John Wolstenholme and Sons, of Radcliffe, supplied the 
valves, sluices, and other ironwork. The main from the 
reservoir to Edenfield was laid by Messrs. Etheridge and 
Clark, of Manchester, and that from Edenfield to Haslingden 
by Mr. H. E. Buckley, of Bradford. The cast iron mains 
were supplied by the Stanton Ironworks, Limited. The 
whole of the works were designed and carried out under the 
supervision of Mr. J. Cartwright, M. Inst.C.E. 








DETROIT RIVER TUNNEL ELECTRIC 
LOCOMOTIVE. 


A SERIES of tests were some little time ago carried out 
by the General Electric Company and the Detroit River 
Tunnel Company jointly upon electric locomotive No. 7500— 
the first of six locomotives to be operated by the Michigan 
Central Railroad, one of the New York Central lines, in the 
tunnel under the Detroit River. The electrical equipment of 
this locomotive, the most powerful ever designed for operation 
by direct current, was built and supplied by the General 
Electric Company. The mechanical equipment is the 
product of the Schenectady Works of the American Locomo- 
tive Company. 

The Detroit River Tunnel, now being completed, will 
connect the West Detroit yards of the Michigan Central Rail- 
road with the New Windsor yards at Windsor, Ont. The 
electrified zone, embracing the tunnel with its approaches, 
terminal lines and sidings, will cover a distance of approxi- 
mately 33,000ft. Maximum gradients are encountered on 
the approaches, where a 2 per cent. gradient extends for 
approximately 2000{t. at each end of the tunnel. The locomc- 
tives are designed for hauling both goods and passenger 
traffic through this tunnel and also fcr shunting service at 
the termini. The specifications according to which they 
were built called fora maximum service, consisting of hauling 
an 1800-ton trailing train, on the 2 per cent. gradient, at a 
speed of not less than 10 miles per hour, with two locomotives 
in multiple unit. Their capacity was to be such that they 
should be capable of repeating trips with this weight of train 
continuously with an interval of tifteen minutes at each end. 

The locomotive is classified as an 0440-E-200-4GE 209, 
which is the conventional method of stating that it is an 
articulated, four-axle type of electric locomotive, weighing 
200,000 1b. and equipped with four G E-209 motors. The 
articulated running gear may be roughly considered as con- 
sisting of two four-wheel trucks coupled together; but the 
method of coupling and the relation of the equalising schemes 

| on the two trucks makes it impossible to consider one truck 
independently of the other, so that accurately described the 
whole must be considered as a single running gear hinged or 
articulated in the middle. The truck side frames, as may be 
seen from the illustrations on page 478, are heavy steel castings 
ofa truss pattern, In order to obtain the necessary weight on 
the driving wheels, the members of this frame are made heavier 
than is actually required for strength, the top member having 
!a@ section of 5in. by Tin., while the other members are 
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proportionally heavy. This gives a peculiarly massive and 
substantial appearance to the whole underframing. End 
frames and bolsters are castings of heavy box girder types 
rigidly bolted to the side frames and fitted in such a manner 
as to relieve the bolts of shear. Draught gear, buffers, and 
all truck frame members are calculated for buffing stresses of 
500,0001b. and hauling stresses in proportion. 

&The suspension is of the ordinary locomotive type, the 
weight being carried on semi-elliptical springs resting on the 
journal-box saddles. The system of equalisation by which 
these springs are connected together is of such a character as 
to warrant a detailed description, The ‘“‘A’’ end of the 
running gear—that is, what may be called the forward 
truck—is side equalised, the two springs on each side being 
connected together through an equalising beam. This 
equalises the distribution of weight between the two wheels 
on one side, giving to this truck a two-point support, and 
consequently leaving it in a condition of unstable equilibrium 
as regards tilting stresses—that is, stresses tending to tip the 
truck forward or backward. The ‘‘B’’ end of the running 
gear, or what may be called the rear truck of the locomotive, 
is cross equalised, the two springs on the rear axle being 
connected together through an equalising beam. The other 
two springs on this truck are independent, and are connected 
directly to the truck frame. This results in a three-point 
suspension on the rear truck, leaving it in a condition of 
stable equilibrium, capable of resisting stresses in any direc- 
tion, whether rolling or tilting. The two trucks are coupled 
together by a massive hinge, so designed as to enable the rear 
truck to resist any tilting tendency of the forward truck. In 
other words, this hinge combines the two trucks into a single 
articulated running gear, having lateral flexibility with 
vertical rigidity. It will be noted from the above description 
that the running gear has what may be called a compound 
three-point suspension. The rear truck has in itself a three- 
point suspension, while the forward and rear trucks together 
form an articulated frame, having a three-point suspensior, 
consisting of the two-point support of the forward truck and 
the independent equalisation of the rear truck. The braking 
equipment is arranged so that the action is mechanically 
independent on each truck. Two pairs of 12in. brake 
cylinders apply the brakes, and separate valves and cut-out 





locomotive. Auxiliary cabs extend from the main cab to the 
ends of the locomotive, and occupy a floor space of 9ft. by 6ft. 
each, These cabs contain the air tank, sand boxes, rbeostats, 
and contactors. Hinged perforated doors in the sides of the 
auxiliary cabs, clearly shown in the illustrations, give access 
to the rheostats and the connections of the contactors, while 
folding doors between the auxiliary and main cabs allow 
access for inspection of the contactors. The edges of the 
auxiliary cabs are bolted to the platform and main cab, so 
that they can be readily removed when it is necessary to 
make more serious repairs. 

The difference in width of the auxiliary and main cabs 
allows room for a narrow platform or running board, extend- 
ing from the main cab along the sides of the auxiliary cab to 
the front of the locomotive. This running board is in turn 
protected by hand rails, running around the outside of the 
locomotive from one side of the main cab to the other. The 
doors of the main cab open to this platform, and the steps 
reaching the ground are arranged near the doors. One marked 
advantage of this construction is the unobstructed view 
given to the driver. Jt will be observed that the entire 
absence of cab directly in front, combined with the low roof 
of the auxiliary cab, allows him a clear view of the train 
behind, and of practically the entire stretch of line ahead. 

A type C-79 controller and the operating handles for the 
air brakes are placed inside the main cab near the driver’s 
seat. Sanding valves are also placed beside the driver, and 
over his head are switches for the headlight and control 
circuits. Directly in front are illuminated air gauges, 
ammeter, and a foot-operated lever for raising and lowering 
the overhead trolley. Sand pipes are arranged to sand the 
rails in front of the leading wheels on either truck. 

A C P-26 air compressor is placed in the centre of the main 
cab. This is a-two-stage, four-cylinder compressor, geared 
to a 600-volt ¢irect-current series motor. The compressor 
has two low-pressure and two high-pressure cylinders, so 
arranged as to divide the work of compression into four 
equally distributed impulses per revolution. It has a piston 
displacement of 100 cubic feet per minute when pumping 
against a tank pressure of 1351b. Ample circulating pipes 
are provided for cooling the air between stages and between 
pump and tanks, in order that the temperature may be 
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cocks are supplied, so that the pair of cylinders controlling 
either truck may be cut out without affecting the other. 

The draw-gear consists of a standard M C B vertical plane 
coupler with yoke, springs, and plates, designed to comply 
with the Kailroad Company’s specifications. This draw-gear, 
as well as the spring buffers, is mounted upon the outer end 
frame of the truck, an arrangement which ensures that all 
hauling and buffing stresses are transmitted on the same 
horizontal line through the draw-gear, side frames and hinge 
pin of the locomotive, and therefore the centre pins and plat:- 
forms framing are entirely relieved of all stresses except those 
due to weight of cab, platform, and equipment. 

Centre pins and side bearings are provided on the running 
gear for the support of the cab. The centre pin on the 
**A’’ end is a swivel pin, having a turning motion only, 
while that on the ‘‘ B’’ end hasa turningand asliding motion. 
This construction allows the longitudinal motion necessary 
to take care of the variation in distance between the truck 
centre pins occurring as the locomotive parses round curves. 
The side bearings on the ‘‘ A ’’ end have a clearance of about 
din, when the cab is standing symmetrically, while those on 
the ‘‘B’’ end have a clearance of about 4in. The result of 
this arrangement is that, under ordinary circumstances, the 
cab is carried on a three-point suspension, since the side 
bearings on the ‘‘A’’ end support all normal rolling actions 
of the cab, the side bearings on the ‘‘B’’ end coming into 
play under abnormal conditions only. 

The cab platform is built of four 10in. longitudinal channels 
running the whole length of the locomotive, which are tied 
together by the end channels and bolster plates. Such 
ballast as is necessary to bring the weight of the locomotive 
up to the requ red amount is bolted to the two centre sills ; 
and the space remaining between them forms a passage lead- 
ing from the blower to the motors for carrying the air for 
forced ventilation. A floor-plate, consisting of two sheets of 
gin. steel, is riveted to the platform sills and serves to stiffen 
and square the platform framing. In the operating cab a 
Zin. wood flooring is placed over this steel floor, 

The side and ends of the cab are built of in. steel plate, 
supported by a framework of small angles, while the roof is 
of No. 8 gauge steel. The main operating cab occupies the 
central portion of the locomotive and covers a floor space of 
15ft. 6in. by 10ft. It is supplied with windows, sufficient in 
number to allow a practically unobstructed view in every 
direction. The cab contains the driver’s seat and such 
apparatus as naturally belongs to the operating section of a 





maintained: at a moderate value. The compressor is con- 
trolled by a governor, consisting of a pneumatically-operated 
piston, controlling the contact of the motor circuit switch, 
and so arranged as to close or open this circuit at any 
predetermined limits of pressure. 

The motor equipment consists of four GE-209 motors. 
The G E-209 is a standard General Electric box frame motor 
of the commutating pole type, and has a rating of approxi- 
mately 300 horse-power. At its one hour rating the motor 
will develop a torque of 4050 Ib. at 1ft. radius. The gearing 
between motor and axle has a 4.37 reduction, and the driving 
wheels are 48in. in diameter. With this reduction each 
motor will develop a tractive effort of 9000 Ib. at the rail 
head, which gives a total tractive effort for the four motors 
of 36,000 lb. at 12 miles per hour. The motors have an 
overload capacity sufficient to cause the driving wheels to 
slip, and the locomotive can develop at the slipping point of the 
wheels an instantaneous tractive effort of 50,0001b. to 60,0001b. 
The maximum speed of the locomotive running light upon 
a level track is about 35 miles per hour. 

There are two gears and pinions to each motor, one at 
at either end of the shaft. This form of construction was 
used on account of the unusually heavy torque and the 
excessive overloads that the motors will be called upon to 
undergo. In large sizes of motor equipments, with a 
gear and pinion at only one end of the shaft, it has often 
been claimed that a large proportion of the wear and breakage 
of pinions is due to the tilting of the motors under heavy 
loads, which concentrates the pressure at one end of the 
tooth. The form of construction adopted in the Detroit 
locomotive is intended to eliminate any such danger. 

The motor is designed for forced ventilation. ir is 
delivered into the motor frame at the end furthest from the 
commutator, passes between the fields, coils, and around the 
armature, and finally escapes through discharge openings 
arranged over the commutator. The blower used for this 
purpose has a capacity of 2000 cubic feet of air per minute at 
2}in. water-pressure, and is driven by a direct-current series 
motor. This blower delivers air to the passage between the 
two centre sills above described from which the ventilating 
ducts are tapped off to the motors at appropriate points. 

The Sprague-General Electric multiple unit control is 
employed, with two master controllers in the main cab and 
the contactors in the auxiliary cab. Multiple unit connec- 
tions have been supplied, so that three locomotives may be 
operated in multiple unit if necessary. The problem of 





starting and accelerating a train of from 1000 to 1500 tons, 
which may consist of 40 to 50 cars, is a rather delicate one. 
Such a train is not a rigid mass, but a long elastic body, and 
any inequality in the starting torque results in waves 
of jerking and buffing strains which are very likely to reach 
abnormal values in some parts of the train. Consequently 
the control for this loc-motive was designed especially to 
produce a uniform increase of speed and torque during the 
period of acceleration. The control combinations are 
arranged so that the motors may be operated four in 
series; two in series, and two in parallel; or four 
in parallel. There are nine resistance steps in series, 
eight in series parallel, and seven in the parallel 
position. The curves shown herewith afford a good illustra- 
tion of the results obtained by this control. It shows the 
speed, current, and tractive effort curves obtained in the 
acceleration of a train of 1578 tons, consisting of the locomo- 
tive and twenty-six freight cars, from a standstill to 10 miles 
per hour. It is to be noted that the maximum increase of 
the draw bar pull is about 6500 1b. on the first few steps, after 
which the maximum throughout the remainder of the 
acceleration is from 20001b. to 30001b. The practical effect 
of this smooth acceleration appears to an observer standing 
in the last car of such a train, in that the rear end of the train 
is started so gradually that the beginning of the motion is 
almost imperceptible. The contrast of this with the results 
obtained with a steam locomotive is very striking. 

pag data of the locomotive are given in the following 
table :— 


Number of mo’ ors sare 
8 ee ee . 4,37 
Number of driving wheels . 8 
Diameter of driving whee's .. . 48in, 
Total wheel base.. .. .. .. 27ft. 6in. 
Rigid whee! base.. .. .. .. 9ft. 6in. 
Length inside knuckles .. .. 39ft. 6in. 
Length fmaincab .. .. 15ft. 6in. 
Height<fcab-..... .. rere: 
Maximum height, trolley up .. .. .. .. 15%. 6in. 
rus height, trolley retracted - 14ft. 104'n. 
a neat ie ae -. 10ft, 2gin. 
Width of cab.. as . 10ft. 14gin. 
Tee) wees 835-s.) 199,000 Ib. 


The locomotive is equipped with third rail shoes to take 
current from an inverted third rail. It is also fitted with an 
overhead trolley, which, as stated above, can be raised or 
lowered by a foot-operated lever in front of the motorman. 








COLLIERY ACCIDENTS IN WALES. 


ON Friday last a disastrous explosion occurred at Darran, 
one of the leading collieries of the Rhymney Iron Company. 
The Darran is a house coal pit in the Vochrhiw Valley, and 
has been in work for about forty years. As a rule 250 men 
are employed, but at the time of the explosion only 45 men 
were below. The colliery was always regarded at a safe one, 
and worked with naked lights. It was under the capable 
general management of Mr. Wm. Smith, member of a family 
long conversant with the Aberdare Valley, and under whose 
judicious direction the seams of the district have been 
worked with a minimum of loss. It was fortunate that the 
Gilfach pit in the adjacent Rhymney Valley belongs to the 
same company, and is but about three miles distance, with 
an underground communication between, and to this fact is 
due the escape of fully 20 men, who retreated in that direc- 
tion. 

As it was, 26 men were killed, and most of these perished 
by the afterdamp which followed on the track of the explo- 
sion. Some of these were the band of gallant men who 
attempted the work of rescue. The inquest has been formally 
opened and adjourned, and the evidence of officials, agents, 
and experts is expected to yield trustworthy evidence as to 
the cause. The surmises current in the district are that a 
fall took place in the roof, liberating the gas, which, coming 
in contact with the naked lights, led to the explosion. 
Workmen who have been employed there for over thirty 
years say that they have never known gas in the pit, which 
is 113 yards deep. Another possible cause discussed is the 
coal dust theory. Mr. Bowen, the manager, and other 
officials of the colliery perished, chiefly in the effort to rescue. 

On Saturday last a fire occurred at the Penrhiwceiber 
Colliery, in the Aberdare Valley, near Mountain Ash. For a 
time the lives of 30 men were in deadly peril, but by strenu- 
ous effort the whole of the men working in the colliery, from 
250 to 300 in number, were able to get out in safety. The 
only fatality was in the case of Robert Barrow, who was run 
over by a journey of trams. The fire is thought to have 
originated in an electric motor which drives the endless 
rope whereby the empty trams are taken to the double 
parting. The colliery is one of the deep sinkings of the 
district, as represented by the Dowlais, Cardiff, and Treharris. 

A colliery flooding took place last week in the Ystalyfera 
district, situated between Pontardawe and Ystalyfera. The 
scene of accident was the Tareni pit, owned by the South 
Wales Primrose Company. The workings are reached by a 
shaft 145 yards deep, and the pit employs about 300 men 
underground and 60 on the surface. The system of working 
is pillar and stall, and the eastermost stall is about 100 yards 
from the boundary of the old Ynnsgemon pit. It was hereon 
Monday that it is supposed an inrush took place from the 
old workings, with the result that for a time the colliery was 
flooded, and hundreds of lives imperilled. It was, as stated, 
a race for life with the men to gain a place of safety, and the 
great majority did. The casualties were four men killed and 
injured and one missing. 











New CHAIRMAN OF LLOYD’s REGISTER.—The General Com- 
mittee of Lloyd’s Register, at a special meeting for the election of 
a chairman of the Society in succession to the late Mr. James 
Dixon, unanimously appointed Mr. Thomas L. Devitt to fill the 
office in question. Mr. Devitt has been a member of the Com- 
mittee since 1893, and has already held for two years, in conjunc- 
tion with Mr. William Lund—who was nominated for the office of 
chairman, together with Mr. Devitt, but who withdrew—the office 
of chairman of the Sub-committees of Classification of the Society. 
Mr. Devitt is the senior partner in the firm of Messrs. Devitt and 
Moore, and also a partner in the firm of Messrs. F. Green and Co., 
who, with Messrs. Anderson, Anderson and Co., are the managers 
of the Orient Steam Navigation Company, Limited. He has filled 
the offices of — of the Chamber of Shipping of the United 
Kingdom, and chairman of the General Shipowners’ Society, and 
was a member of the Advisory Committee of the Board of Trade 
in connection with merchant shipping. He has also been i- 
dent of the Shipping Federation since the ina tion of that 
body, and has recently been elected president of the International 
Shipping Federation, 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





PROPELLERS IN TUBES. 


Sir,—With reference to Mr. Barnaby’s second letter on the 
efficiency of a screw propeller revolving at the throat of a Venturi 
tube, which appeared in your issue of August 27th, I should 
like to state that in my — the propeller was arranged to 
work against a current of fairly high velocity, instead of merely 
rotating in stationary water, so that the frictional resistance 
brought upon the propeller casing did not differ very much from 
the amount of the resistance it would have to encounter when 
advancing through the water. Working with a pitch of 10}in., 
the marimum speed of revolutions recorded during the experi- 
ments was at the rate of 2116 per minute, so that the relative 
speed of the screw through the water at the neck of the 
casing amounted to no less than 17 knots, including the slip. 
Judging from the proportions given to the propeller casing, it will 
not be far wrong to suppose that the inlet and discharge velocities 
of water were approximately 74 knots and 10 knots respectively. 
The frictional resistance of water on the interior surface of the 
propeller casing under these conditions must have been pretty 
high, and may be considered to represent in some measure the 
actual resistance in practice ; and yet this combination was always 
able to indicate about 11 per cent. more thrust when compared 
with the same screw propeller operating singly without any casing 
round it, at the same expenditure of power, and that, too, at 
about 11 per cent. higher speed of revolutions, and therefore with 
proportionately less magnitude of turning moment. The frictiona} 
resistance on the exterior surface of the propeller casing is com. 
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paratively a small affair, and there is no good reason to suppose 
that its intensity per unit of area will be any higher than that on 
any other part of the ship’s wetted surface, especially when it is 
fitted to remain in the midst of the wake current. A real obstacle 
in the way of employing the propeller casing would thus appear to 
lie not so much on the frictional resistance of water on its surface 
as on its interference with the general stream lines of the vessel. 
This kind of resistance could, however, be minimised by restricting 
the use of propeller casings to only the central screw of the three- 
shaft engines. 

The gain of the indirect thrust is not confined to the axial 
component of water pressure acting on the exterior surface of the 
conical casing, as Mr. Barnaby appears to think. A greater propor- 
tion by far of the gains may be expected to result from the difference 
of fore and aft components of water pressure acting on the interior 
surface of the convergent and divergent water channel, as already 
illustrated in my previous letter. Comparing this system of pro- 
pulsion with another one in which the propeller is made to work in 
a tunnel, Mr. Barnaby says that these two systems suffer from the 
reduction of hydrostatic pressure in analogous ways. That may 
be partly right, but it is not a correct view of the whole situation. 
With the propeller in a tunnel the flow of water has the largest 
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cross section at the plane of the propeller disc, and tapers downward 
fore and aft, whilst the form of the propeller casing in the present 
proposition has the smallest cross section at the plane of the pro- 

lier disc, and flares out fore and aft, as shown respectively in 

ig. 1 and Fig. 2. As with a centrifugal pump, so with 
the screw propeller, there is always an excess of hydro- 
dynamic head on the delivery side of water over its suction side. 
Any excess of the water pressure abaft the screw over that in front 
of it would produce an indirect negative thrust on the crown of the 
tunnel, but this same excess of water pressure would give a useful 
positive thrust to the convergent and divergent propeller casing in 
question, as will readily be understood from the sketches. It is 
therefore evident that a principal defect of the tunnel propeller is 
not shared by the propeller ina Venturi tube. Similarly, if any other 
system of screw propulsion working in an entirely different manner 
failed to give a satisfactory result, no fault could be found with 
the present proposition. As for the remarks quoted by Mr. 
Barnaby from your contemporary, Hnginecring, I will only say that 
what is lost by the reduction of hydrostatie head is amply com- 
pensated for by the gain in velocity head initially given to the 
water. 

If this reduction of hydrostatic pressure, which is accompanied 
with an equivalent increase in initial velocity, is termed the 
‘* cavitation,” then its occurrence would certainly help a large 
quantity of water to reach the propeller per unit of time. Any 
loss entailed in the efficiency of the screw itself by this reduc- 
tion of hydrostatic pressure is more than made good by the 
increase of indirect thrust exerted by this large quantity of water 
pusbing the propeller casing forward as its velocity is gradually 
reduced at the discharge end. The useful work of the screw pro- 
peller is performed not only by an accumulation of hydrostatic 
pressure on the working surface of the propeller blades, but also 
by its reduction on their reverse surface. It is essentially an 
apparatus which is intended to suck in water in front and discharge 
it at the back. The greater the reduction of hydrostatic pressure 
at the screw the stronger will be the force of suction ; and the 
stronger the suction the higher the useful thrust of the screw 
propeller. Aims of the designers of screw propellers should 
therefore be directed towards an increased suction, so long as this 
is attended with a proportionate increase of useful thrust, One 
object of using a propeller casing of much larger diameter than 
the screw itself is to extend the field of suction influence without 
at the same time entailing the necessity of increasing the turning 
moment on the part of the turbine shafting. 

Azabu, Tokyo, Japan, October 12th. Yasvuzo WADAGAKI. 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 
Sir,—Mr. Riekie ingenuously that b I did not 
specificially mention that there are two ways of increasing cylinder 
ratio, ] am consequently ignorant of the fact. In my contribu- 








tions to this discussion I endeavour to be as brief and as concise 
as possible. I give your readers credit for sessing at least an 
elementary knowledge of the principles of locomotive operation ; 
so that there is really no necessity for referring to matters of 
common knowledge. 

Mr. Riekie asserts that none of your correspondents have made 
any attempt to show how it becomes practicable to enhance the 
gre! of a compound locomotive by increasing the cylinder ratio. 

cannot at the present moment refer to back numbers, but I 
remember that in one of his recent letters Mr. Brewer referred t> 
a fine ron made by a London and North-Western Railway com- 
pound 4-4-0 engine—the Benbow-in which he said that she 
would possibly have performed better still if her low-pressure 
cylinders had been considerably larger than 20}in. diameter. I 
agree with Mr. Brewer that such would most likely have been the 
case, the reason being that the mean effective pressure on the 
pistons would be proportionately increased. 

Mr. Riekie further assumes that I am unaware that a compound 
locomotive has been built with two 20in. high-pressure cylinders, 
and a ratio of only 1 to 1.25, which, he says, was successful. 
Here, again, Mr. Riekie is mistaken. I believe the engine he 
refers to was a three-cylinder compound, and was used experi- 
mentally in India some twelve yearsago. It cannot, however, have 
been so successful as Mr. Riekie would have us believe, seeing that 
the type was not perpetuated. To quote an old truism, “the 
proof of the pudding is in the eating,” and if it was a success, how 
is it that more were not built ? 

The compound engine that I said was likely to remain a paper 
one was Mr. Riekie’s ‘‘ ideal” compound, which, in order to be 
successful, Mr. Riekie said must be provided with high-pressure 
cylinders as large as those of a simple engine and low-pressure 
cylinders at least two and a-half times their capacity—in other 
words, an engine with two 19in. and two 30in. cylinders. So far 
as British locomotive practice is concerned, this engine will cer- 
tainly not materialise. 

With regard to Mr. Riekie’s concluding paragraph, if 
Mr. Deeley’s successor takes the ‘‘ retrograde” step of building 
simple locomotives, he will at least be in good company, for 
Mr. Wilson Worsdell, the capable locomotive engineer of the 
North-Eastern Railway, is taking a similar step. 

In 1906 Mr. Wilson Worsdell designed and built two four- 
cylinder compound 4-4-2 express engines, Nos. 730 and 731. 
These were the last ‘‘ Atlantic” engines built for the North- 
Eastern Railway. They have been successful engines in some 
respects, but it is evident they are not such good all-round engines 
as the simples. Mr. Worsdell is now building a new series of 
simple 4-4-2 engines which will differ from their predecessors in 
having smaller cylinders and a modified general outline. 

It will no doubt be disappointing to Mr. Riekie and others, but 
there can be no doubt that compounding in this country has had 
its day, and our locomotive engineers will have to alter their views 
completely before any more compounds will be built. 

After reading all that has been published in the columns of your 
valuable journal on this interesting subject, I feel sure that many 
of your readers will agree with the Irishman who said that one 
type of locomotive is as good as another—and better. 

Cuas. W, DAUNCEY, 


Birmingham, October 30th. 





REINFORCED CONCRETE BEAMS. 


Sir, —As reinforced concrete is coming into more general use in 
this country, I think that these simple and approximate formule 
may be of interest to your readers, 
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The results obtained will be found to agree fairly well with 
those obtained by the R I.B.A. formule recently published, and 
do not entai! such lengthy calculation. 
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= distance from top of beam to neutral axis. 
e = effective depth of beam. 
= percentage of steel area to that of concrete above 
reinforcement, 
a = area of steel. 
8s = stress on steel. 
$¢ = stress on concrete. 
M = bending moment in inch-tons. 
Wallington, October 29th. Herpert L, Brown, 





PROFESSOR DALBY ON HEAT TRANSMISSION. 


Str,—If THE ENGINEER should do me the honour to refer to the 
remarks made by me last evening at the Institution of Mechanical 
Engineers upon the very valuable and informing paper of Pro- 
fessor Dalby, may I be allowed to add, with reference to the 
natural effect upon their respective temperatures of the much 
greater molecular density of the plate in comparison with that of 
the gas, that it appears to me we are all inclined to attach too 
much importance to the ‘ drop in temperature ” at the flue surface, 
which Professor Nicolson’s diagram makes so conspicuous. After 
all, there has to beadrop. We do not want to boil off water at 
1500 deg. or 2000 deg., but at 300 deg. or 350 deg., and the 
thermometer must show a drop somewhere between the gas and 
the water. Moreover, our object is not to drive ‘“‘ temperature” 
through the plate, but heat units, and we do this with fair 
success in good boilers, even now—that is, we find a fair 
proportion of the heat units in the water on the other side. One 
might as well complain of the heavy ‘‘ loss” of volts in a transformer, 
though it gives usa fair equivalent in watts on the other side, as 
grumble because the widely scattered gas molecules, in giving up 
their heat to the densely-packed molecules of the iron,do not keep 
the latter at or anywhere near their own high temperature. 
Of course they do not. In electrical language we have exchanged 
volts for ampéres, and have little to complain of. The “‘ high- 
tension” heat of a few molecules has merely turned into ‘‘low- 
tension” heat in a much greater number. If we wiped away the 
malignant “‘gas film” from the plate altogether, we should still 
have nearly the old total dropin temperature, and the place where 
the great transformation occurs, viz ; the flue side of the plate, is 








the right place for it. If, by doubling the speed of the gases, or 
by any other means, we double the number of molecular blows 
upon the unit of heating surface per unit of time, and so get twice as 
many heat units through the plate and into the water, the compara- 
tively low temperature of the water may still be trusted to keep all 
parts of the plate at much the same temperature as before. The 
temperature gradient in the plate will be but very slightly 
altered, and the drop of temperature between the gas and the plate 
will hardly be reduced appreciably. A very great drop in tempera- 
ture is inevitable, and does not by itself denote a loss of a kind 
which engineering can possibly grapple with. There may be a 
loss of ‘‘ plant efficiency ” through the presence of the gas film, 
but the drop in temperature is not the measure of this loss, or 
of any loss, and the drop must be there, practically to the same 
extent, even if the loss is done away with. 
Parliament Chambers, 8. W., 
October 30th. 


Mark Rosinson, 





CENTRIFUGAL FORCE. 


Srr,—Your correspondent Mr. Brown does not help me at all. 
He only repeats what I have already said. I am quite familiar 
with the centrifugal force diagram to be found in all text-books of 
physics. A is the string ; is the stone: C a tangent along 
which the stone wants to fly; D is some distance through which 
the stone is ‘‘ accelerated ” by the pull of the string. 1 want a 
‘* graph ” of the forces at B, and it seems that it cannot be drawn. 

Now let me go astep further. It is a fundamental dynamic 
principle that a mass cannot be accelerated without doing work 
onit. The stone B is revolving at a steady pace through a circle 
whose circumference is 10ft., and weighs 5 lb. and makes 200 





revolutions per minute. What is the work of acceleration? I 
have already been told by a friend that there is no work done. 
For the sake of argument let me concede that this is true. How, 
then, is the acceleration produced? And why is this case of 
acceleration an exception to other cases? To judge by current 
definitions and explanations like that supplied by Mr. Brown, the 
string pulls on the stone but the stone does not pull on the string, 
which is absurd. 

It is obvious that once the stone has acquired a steady velocity 
of rotation, no further effort need be expended on maintaining 
that velocity beyond that required to overcome the resistance of 
the air. 


November Ist. PATER. 





DEVELOPMENT OF THE GAS ENGINE. 


Sir,—I read your article on the development of the gas engine, 
and Mr. Neustadter’s criticism of it. In the main, I agree with you 
that one of the principal causes why the large gas engines have 
not made more progress is the difficulty of selling them at a profit 
and this is confirmed by what one hears from the Continent, 
where none of the makers of large gas engines appear as yet to 
have made a fortune. Mr. Neustadter, who takes exception to 
your conclusions, does not appear very clear himself on some of 
his premises. He looks at speed purely from the point of view of 
piston speed, and, as most manufacturers know, high piston speed 
does not necessarily mean a cheap engine. In the main, it is 
speed of revolution that counts, and your conclusion is mechani- 
cally sound, that as weights of reciprocating parts are increased the 
speed of revolution must come down—result, a heavier and more 
costly engine. Apropos of Mr. Neustadter’s suggestion to make 
steam engines single-acting, 1 had some experience with these 
engines in my youthful days. The single-acting engines were 
certainly cheaper than double-acting, and, on account of lighter 
parts, they could and did run at much higher speeds of revolution 
than would have been considered desirable for a double-acting 
engine of the same bore and stroke. One of the difficulties lay in 
keeping the pistons steam-tight, and in preventing lubricating oil 
from getting into the exhaust, and so into the boiler. The single- 
acting engine with its many excellent points did not live, though 
there have been endeavours from time to time to resuscitate it. 
The same conditions do not apply to the single-acting gas engine. 

I gather from reading your article that you wisely refrain from 
prophecy. The future of the large gas engine is in the melting 
pot, but the English tendency at the present time appears to me 
much as you have stated, viz., keep to the single-acting cylinder, 
and avoid the water-jacketed piston, and obtain the larger 
powers by multiplication of cylinders. 

A BRITISH MANUFACTURER. 








THE NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.— 
We are asked to state that the time at which the committee 
meeting of this Association, announced in our last issue as taking 
place on November 9th next, will be held, is 2.30 p.m. 


GLascow UNIVERSITY PHysicaL SocreTy.—The first of a series 
of visits to works and places of interest which has been arranged 
for the session 1909-10 of this Society took place on 30th ult., 
when a large number of members, including fifty students and four 
lecturers at the University, visited the laboratory at Blythswood 
House, established by the late Lord Blythswood. The present 
Lord Blythswood welcomed the visitors and conducted them over 
the laboratory. Amongst the large collection of valuable apparatus 
inspected the principal objects of interest were the notable electric 


generating apparatus capable of producing such a great potential . 


difference as to give a spark of 15in. between the knobs ; a divid- 
ing machine for the production of diffraction gratings, having 
15,000 lines to the inch ; a 6in. and a 15in. reflecting telescope ; a 
heliograph, and a miniature flying machine, which in the course 
of experimental flights some years ago caused quite a sensation in 
the Clyde district. 


GLASGOW TECHNICAL COLLEGE SCIENTIFIC SociETy.—At a meet- 
ing of this body held in the Technical College on 30th ult., Mr. A. 
G. Strathearn presiding, a paper on ‘‘ High-tension Switch Gear” 
was read by Mr. A. G. Collis. After a statement of the important 
practical points to be considered in the design of any type of high- 
tension switch gear, and the measures to be adopted in meeting 
the many specified conditions, a comparison was made between 
the two types of remote control switch gear—the mechanically and 
the electrically operated—and superiority was shown to rest with 
the latter. Diagrams were exhibited showing the connections on 
each switchboard, and descriptions given of the various switches, 
time relays, and instruments involved. The author favoured the 
use of overload relays on the outgoing feeders, and reverse relays 
on the generators, Afterreference to points in instrument design, 
and the effects of change of frequency and temperature error, he 
concluded by remarking on the indifference to danger evinced in 
many switchboard designs, and on the curious ideas of economy to 
be seen in some stations where the cost of the switch gear was cut 
to the lowest possible ‘figure alongside of such extravagances as 
oak pannelling and mosaic tile flooring. A discussion followed, , 
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RAILWAY MATTERS. 


Ter Great Western Company’simportant extension line 
from Aynho to Ashenden, which will materially shorten the 
distance between Birmingham and the metropolis, is rapidly 
approaching completion. 

New traffic records were made on the elevated and 
subway line in New York City during the recent Hudson-Fulton 
celebration. On September 28th, the day of the first parade, the 
lines carried 2,100,000 passengers, and on September 30th, the 
day of the second parade, 2,200,000. 


Tue Prussian State Railway Department already 
possess upwards of seventy electric locomotives deriving their 

wer from accumulators. These have answered so well that 
another thirty-three are on order. and are to be delivered for 
service early in the new year. The chief centre of activity is 
Worms, whence lines radiate to Oppenheim, Weinheim, and 
Bensheim. Experiments are also being carried out with a petrol- 
electric locomotive, 


A s~ipine embankment on the Pennsylvania lines west 
of Pittsburg near Dinsmore, Pa., which had given trouble for 
some years, was remedied at a time when a new culvert was 
put through it by driving two small tunnels entirely through the 
embankment and filling them with riprap. The embankment is 
30ft. high and is on a sharp curve on a hillside having a slope 
of 20 deg., down the face of which runs a small stream. When 
the tunnels pierced the core of the embankment water gushed 
out for several hours in a stream large enough to fill a 12in. 
pipe. These tunnels keep the embankment drained and no 
trouble has been experienced. 


Now nearing completion is a line only 6} miles in 
length which will place London in direct communication with 
the Royal Edward Dock at Avonmouth. It is a direct extension 
westwards of the new approach to Bristol, via Wootton Bassett and 
Badminster. Leaving that line at Stone Gifford, halfway between 
Patchway and Fitton Junctions, it joins an existing goods line 
from Avonmouth to the Severn Tunnel at Holesworth-on-Severn. 
The line falls 167ft. from east to west; but there is only one 
tunnel, that under Charlton Common, 907ft. in length. The 
drawings were prepared by Mr. W. Armstrong, new works 
engineer to the Great Western Railway Company. 


AccorpinG to the Building News, a scheme is in pro- 
gress for connecting the London and South-Western Railway line 
at Halwill Junction with that at Great Torrington, and a Bill will 
be presented to Parliament in November, on behalf of the 
proprietors, for powers to construct the line. The route proposed 
is vi@ Highampton from Halwill, with a station at Black 
Torrington Cross to serve the trio of adjacent villages—Black 
Torrington, Sheepwash, and Highampton—then on to Hatherleigh 
(with a station near the brick and tile works), thence vid Lewer 
and Hele Bridge to a station for Merton and Petrockstowe, and 
connecting with the exisiting railway at Torrington Station. 


By reason of the superiority of yellow paint under the 
climatic conditions existing in Panama, the Isthmian Canal 
Commission have decided to paint the cars on the Panama 
Railway yellow. In coming to this decision the commission have 
followed the example set by sume of the leading trunk lines 
in the United States which have made yellow the standard colour 
for passenger equipment. Canary yellow has been adopted as the 
standard colour for the coaches, refrigerator and boxcars and all 
cars used in passenger service on the Panama Railway. Tests to 
ascertain the colour best suited to withstand the local climatic 
conditions, which are unusually hard on exterior paints, were 
made, with the result that yellow demonstrated a superior lasting 
quality over the other colours that were tried. 


It was reported to the City Council of Liverpool at 
their last meeting that the Tramways Committee had decided to 
lay additional lines in Netherfield-road for the purpose of forming 
a belt route vid Everton Church, Heyworth-street, Netherfield- 
road, and the Pierhead, thereby affording inhabitants of 
Netherfield-road district direct tramway communication with the 
pierhead. Under the Liverpool Corporation Act, 1909, the Com- 
mittee have obtained parliamentary powers for the construction of 
new lines in Brownlow-hill, Holland-place, Towerlands-street, 
Edge-lane, Springfield-street, Edge-lane Drive, Broadgreen-road, 
and Roby-road to Roby Park, also in Townsend-lane, Longmoor- 
lane, Allerton-road, and Menlove-avenue, and they have given 
instructions for the work of laying a number of the lines to be put 
in hand as soon as possible, 


In the House of Commons on Wednesday, October 
27th, in reply to a question of Lord R. Cecil, the Master of Elibank 
stated that orders for rolling stock placed through the India-office 
with British firms amounted in 1906-7 to £2,571,000, in 1907-8 to 
£1,385,000, and in 1908-9 to £1,016,000. In the first of these 


years trade was exceptionally active, and urgent demands were’ 


made for more rolling stock, te meet which the Secretary of State 
granted an extra million pounds. Almost the whole of this grant, 
although it was eventually shared by both State railways and 
companies, is included in the figure given above. The other two 
totals relate to State railways only. Recently economy has been 
necessary in every branch of the administration. The Secretary 
of State had no information as to whether the indents for rolling 
stock during last year represented the fnll demands of managers. 
He undertook to refer the question to the Railway Board for any 
observations. 


Tae London and North-Western Railway Company 
is proceeding with its local electric line between Euston and 
Willesden, Harrow, and Watford. At Watford Junction the 
station is to be enlarged, and a widening is to be carried out 
between Watford Junction and High-street, Watford. Work is 
also about to be started on the construction of a new branch line 
froin Bushey to High-street, Watford, with an extension to Croxley 
Green. The new line will necessitate the construction of a high 
viaduct over the river Colne, The contract for the projected 
widening between Bushey and Harrow on the west side of the 
main line will be let an early date. The contract for the section 
between Willesden and Euston, including a tunnel about 2} miles 
long under the existing lines, will not be let for some time yet to 
come. The new works are being carried out under the superin- 
tendence of Mr. E. C. Trench, the chief engineer, by Mr. L. 
Trench, the engineer for new works, 


Tae Canadian Pacific Railway has issued a circular to 
its locomotive engineers urging greater care in the operation of 
locomotives, The circular is as follows:—‘‘ Enginemen may be- 
come traffic solicitors by adopting advanced methods of handling 
engines, so as not to jolt passengers in starting or stopping their 
trains, avoiding reckless running, and by firing lightly so as to 
prevent black smoke. Some exceptionally good fuel records, equal 
to that on average European railways, have recently been made 
by our engines, and if the average consumption of coal could be 
reduced to these special records the electrification of railways 
would be indefinitely postponed, because there would be no smoke 
nuisance, and the cost of operation by steam would be so low that 
the advantages of the electric railway would be removed. There 
is no trick init. All that is necessary is to take full advantage 
of your knowledge of the district over which you are running and 
of your engine. (A) Shut off steam when it is not required. (B) 
Regulate the feed-water so that the supply will be just equal to 
the evaporation. (C) Fire lightly, scattering the coal well over 
the grate bars, so that the dust and gases from each particle of 
green coal will be arrested and consumed instead of being throvn 
out of the stack in black smoke when the engine is fired heavily.” 





NOTES AND MEMORANDA. 


THE only export tax in Mexico on minerals or mineral 
products is on gold or silver. All other products of the mines are 
= free except for a nominal Customs charge at the port of 
expor 


Tue Telephone Engineer, in a recent issue, describes a 
relay that has been devised for use with the telephone receivers of 
wireless telegraph systems. It consists of a —— transformer, 
the secondary of which is connected to an electrolytic detector, 
while the primary is connected to a telephone receiver. The 
former has a resistance of 450 ohms, and the latter a resistance 
of 3ohms, One end of acarbon rod rests on the diaphragm of the 
telephone receiver, while the opposite end —— a carbon block, 
thus forming a microphone. The second telephone is placed in 
circuit with this microphone and a battery, and thus reproduces 
the ‘‘ wireless” signals so loudly that they can be heard through- 
out a large room. 


Tue following method of painting a cement wall was 
described at a recent convention of Canadian master painters, 
The building had become discoloured in places, and the joints 
were of a different colour from the surface of the blocks. Two 
parts of Portland cement, together with one part of marble dust, 
were mixed with water to the consistency of thin paint or a 
thick whitewash. The wall was well wetted before the applica- 
tion of this paint and kept constantly wet while the material 
was applied, and then Wy for a “day in order to make the 
cement wash adhere to the cement surface. he- wash was 
applied with ordinary whitewash or calcimine brushes, and a man 
was kept busy playing a spray on it while the work was being 
done. The whole secret of success lay in keeping the wall con- 
stantly wet. 

To determine concrete proportions for greatest density 
an American writer suggests a with a receptacle holding 
4 cubic feet, as, for example, a 15in. sewer pipe. By using two or 
three sizes of crushed stone properly proportioned a denser con- 
crete may be obtained, and tand sand saved. If there are 
two sizes of stone, one passing a l}in. and the other a fin. ring, 
the latter should be screened to remove all that will pass a jin. 
screen, regarding this as sand. Then 2 cubic feet of the smaller 
and 2cubic feet of the larger stone are well mixed and put into 
the pipe, and the top of the mixture marked on the side. A 
mixture of 24 cubic feet of the larger stone and 14 cubic feet of 
the smaller stone, and a number of other proportions are then tried 
and the one giving the least volume will give the densest and 
strongest concrete with the least sand and cement. 


AN analysis of the underground temperature at Osaka, 
western Japan, by Mr. T. Okada and Mr. T. Takeda, is contained 
in the Bulletin of the Central Meteorological Observatory of 
Japan, No. 2, 1909. The tables show the hourly mean 
temperature at depths varying from 0.0 to 0.6 metre for the years 
1901-6, and the monthly mean temperature between 0.0 and 5.0 
metres for the years 1895-1904. Below the surface the soil 
consisted of granite sand. At the depth of 60cm. the diurnal 
variation is almost insignificant ; the minimum occurs between 
2 p.m. and 3 p.m., aud the maximum between midnight and 
3a.m., The mean annual temperature increases up to a depth of 
300 cm. and then decreases ; at the depth of 500 cm. the minimum 
occurs in May and the maximum in November. The total annual 
heat exchange is computed to be about one-thousandth part of the 
rg quantity of solar radiation received by the surface of the 
soil, 

Most portions of Asia Minor are believed to be rich 
in mineral deposits. Some few mines have been worked and 
proved to be highly remunerative, but most of the mineral wealth 
of the country remains undeveloped. According to a recent 
American report, the Consular district of Trebizond, which 
embraces the north-east quarter of Asia Minor, has been only 
superficially explored, although many outcroppings of minerals 
have been found, and there are many places where, at some 
remote period, the ancient inhabitants of this region, or the Greeks 
and Romans, extracted ore. Their instruments were rude and 
their methods primitive. They rarely went far below the surface. 
They left around their primitive diggings quantities of ore which 
with modern methods of extraction would be considered worth 
working. Copper, iron, manganese, gold, silver, mercury, zinc, 
antimony, arsenic, coal, and petroleum are known to exist in this 
district, but to what extent remains to be seen. 


THe heat produced in magnet coils is dissipated by 
the combined action of radiation, convection, and conduction. 
Arnold and 8. P. Thompson have‘dedueed the formula T = CW/A, 
where T = final temperature rise, A= area of cooling surface, 
W = total watts consumed, C =a coefficient, depending on the 
type of machine, &c. Mr. G. T. Williams has determined by —_ 
riment the relative values of the component parts of the heat dis- 
sipated, by comparing the power absorbed for a certain mean 
temperature rise under three conditions, viz , (1) ranning light at 
normal speed in air, (2) stationary in air, (3) stationary in 
vacuo, and the results obtained show that nearly one-half of the 
heat expended in exciting field coils is dissipated by the total 
action of convection, while the remainder is removed by the com- 
bined action of radiation and conduction. Further, that one-half 
of that due to convection—i.¢., Ro gong me one-quarter of the 
total heat dissipated—is accounted for by the fanning action of 
the armature. 


As long as the instantaneous value of the sum of the 
currents in the cores is zero the voltage drop due to the armour- 
ing may be neglected. In a certain three-phase cable, for 
instance, the voltage dron was 23.4 per kilom. with, and 187 
without the armouring. When, however, the instantaneous value 
of the sum of the currents in the cores is not zero very’ noticeable 
effects are produced. Recent experiments seem to warrant the 
conclusion that the iron armouring of underground cables exerts 
a self-regulating effect on the currents in the cores. The armour- 
ing practically prevents any excessive inequalities between the 
currents, In France low-tension three-phase systems of distribu- 
tion with four wires are becoming common. As the neutral points 
of the transformers are earthed the fourth conductor is practically 
earthed and the current in it is very small. J. Saroled states that 
he has sometimes advantageously used the lead sheath of a three- 
core cable as the fourth conductor. Special care has to be taken 
to use suitable transformers with polyphase cables in order to 
obtain good regulation. - 

In a report of the Committee on Equipment to the 
Convention of the American Street and Interurban Railway Engi- 
neering Association the impregnation of both new and old field 
coils is highly recommended. In carrying out the impregnation 
process with wire-wound field coils the wire is insulated with 
asbestos, which is held on by a thin cotton covering. The coil is 
wound in a form of definite dimensions. After winding, the coil 
is taken out of the form and wrapped with porous tape. ‘The coil 
is then filled with asphaltum oy Tage by the vacuum process, 
This process consists of putting the coils in an air-tight pot or 
kettle,“the same being heated ; while the coil is hot the air is 
exhausted from the kettle, thus taking the air out of the coil. 
When a good vacuum is obtained, hot melted asphaltum is allowed 
to flow in from another kettle, and as soon as the coils are covered 
with asphaltum it is turned off and air pressure is applied on top 
of the asphalt in the compounding kettle, and thus the asphalt is 
forced into all the spaces in the coil. When cooled down slightly 
the coils are taken out and allowed to become fairly cool. Then 
clamping plates are placed on the coil, both back and front, to 
bring the compounded coil to the exact dimensions desired. 
After the coil is cold the clamps are taken off, the first taping is 
removed, and varnished cambric insylation is put on the coil, 











MISCELLANEA. 


Tae station at Fort de l’Eau on Algiers Bay is open 
for commercial purposes and messages are delivered in Algiers 
and replies transmitted. The cost of the message is collected on 
shore from the person receiving, and appears somewhat high, as a 
message delivered recently worked out at about 10d. per word 
for some 200 miles, 


Tae British Consul at Gothenburg reports that, despite 
labour-saving arrangements, the cost of peat production in Sweden 
has risen of recent years from 5s. 6d. to 8s, 4d. per ton. In view 
of the fact that the sale price of peat has been 93. 5d. per ton, and 
that large stocks remained unsold in 1908 for a long tims, finally 
having to be disposed of at a loss—it is clear that the peat pro- 
ducers are economically in a distressing position. 


Tae Swedish Iron Commission, eee by the 
Government, a short time ago appointed a Committee with the 
object of going into the question whether the Commission ought 
to provide the necessary capital for carrying on experiments on the 
electrical smelting of iron ore, not only for the purpose of attain- 
ing a practical solution ‘of the | Agron: but partly, and perhaps 
chiefly, with the view of being able to make practical demonstra- 
tions of the processes and furnaces before ironmasters and other 
representatives of the iron industry, so as to call their attention to 
the advantages of the electrical process. It is estimated that a 
sum of 250,000 kr. (£13,833) is required in order to build the 
plant and to carry on the experiments long enough to ascertain the 
economical results, 


Tux construction of the new war signal station at 
Blackhead, off the entrance to Belfast Lough, is now completed. 
From the station, which occupies the lofty eminence at Mudders- 
leigh-hill, a look-out can be kept on the Channel on a clear da 
extending from the Isle of Man and Welsh coast on the sout 
almost to the Clyde on the north. Adjoining the station there 
has been erected a semaphore about 70ft. high from which signals 
can be made directly to the Whitehead Coastguard Station, 
which is at present manned by an expert signalling staff, under 
Station-Officer W. J. Collins. As one of the cross-Channel cables 
is laid from Whitehead, the Blackhead Signal Station, when the 
telephonic installation is completed, will be in direct communica- 
tion with the Admiralty offices in London. 


AccorpInc to the Berliner Neueste Nachrichten, 
during recent trials over a measured mile, the battleship Nassau 
equalled the performance of her sister ship the Westfalen, with a 
speed of twenty knots. The Nassau carried out her trials with 
complete armament and filled bunker, and was handled solely by 
men of the fleet. The journal points out that the recent British 
trials were held in much more favourable conditions. On the voy- 
age from the North Sea to the Baltic, which took the vessel 
round the Skaw, as she was unable to pass through the Kiel Canal, 
the Nassau weathered a heavy storm, whereby she was given 
an opportunity of displaying her sea-going qualities. The Nassau 
and Westfalen have proved themselves the fastest German battle- 
ships afloat, and the engines exceeded the contract requirements. 


At a meeting of the Thames Conservancy Board on 
Monday last Mr. James Bigwood, chairman of the Finance and 
General Purposes Committee, said that it had been expected on 
all hands that the banks of the Thames would become flooded 
during the recent heavy rains, but so g'reat had the efficisncy and 
care of their officials been that he was able to say that the river 
had not got outside its banks. The chairman (Lord Desborough) 
said that the whole question of the treatment of floods should be 
considered by the Works Committee. They had watched the rain- 
fall very carefully, and it ought not to impossible for the 
Board to frame regulations for the guidance of their officers. He 
thought that at present they left too much to their officers. They 
must bear in mind that in dealing with weirs they must begin at 
the bottom and work up the river. They had also to take note of 
the way high tides held back the whole river, and of the effect of 
a frost followed by a sudden thaw, which would give them a flood 

uite out of proportion to the amount of rain that had fallen. He 
thought the Works Department should study the question on the 
data that had been obtained. 


AusTRALIA, states the Electrical Engineer, has shown 
considerable enterprise both in the generation and utilisation of 
electricity and in the manufacture of electrical appliances. 
Obviously, however, there are limitations in the latter direction, 
seeing the scanty population of the island continent and the 
regrettable slowness of growth. Of late this has been brought 
before public notice rather conspicuously owing to the Postmaster- 
General of the Commonwealth deciding to make a lavish extension 
of slot telephone appliances, and desiring to obtain the machines 
from Australian manufacturers. Although two invitations have 
been made, not a single tender has been sent in. This is not 
altogether to be wondered at, states our contemporary, when one 
considers the expensive equipment necessary for successful manu- 
facture. Attempts are to be made to modify the design of 
machines and specifications in order to tempt the local manufac- 
ture. Ina matter of this kind, populous countries are naturally 
in a better position to supply more efficient appliances at a lower 
price. In this instance it is probable that the Postmaster-General 
will ultimately have to seek what he wants in Europe or America, 
or ruthlessly cripple his service. 


An American consular report states that increasing 
attention is being devoted in German cities to all questions con- 
nected with atmospheric conditions. The fact that sunshine 
lessens as population becomes more dense, and especially when the 
activity of industrial centres expands superficially and increases in 
intensity, has long been noted. An increasing tendency to fog 
has also been observed, and both are effects of the imperfect and 
incomplete combustion of coal. Modern industry pays toll for this 
in the injury to delicate fabrics, the general depreciation in the 
value of many articles of trade and household use, and the increased 
cost of cleansi Since the battle is waged with growing energy 
against tuberculosis, physicians and students of 1 science feel 
that the problem of purer air for the dwellers in cities has become 
one of pa a importance. Statistics have been collected for some 
time past, which demonstrate how little sunshine falls to the lot of 
the residents of industrial cities, even when the sun is unobscured 
by smoke icles. In no German city has the loss of sunshine 
due to fog yet equalled that of London, where the foggy days 
during the three th , D b ’ January, and Fe ruary, 
increased from eighteen to thirty-one during the last half of the 
past century. 

THe new Commission appointed to consider rules for 
regulating the use of electricity in mines consists of three 
members. Two, Mr. R. A. S. Redmayne, chairman, and Mr. 
R. Nelson, are H.M. Inspectors of Mines. The third is Mr. C. H. 
Merz. No one, states a contemporary, is likely to take objection 
to any one of these individuals, but engineers would have 
preferred to see added to the committee one or two engineers 
engaged in practical mining. Government inspectors have a 
perfectly natural tendency to pin their faith upon elaborate rules 
which, in a laudable endeavour to make them cover all possible 
contingencies, not infrequently do more harm than good, and, 
further, too often embody a great deal of red tape with very little 
common sense. The conditions in mines which are important 
from an electrical point of view differ widely from mine to mine, 





and hence it will be exceedingly difficult to frame regulations 


which adequately meet the most difficult cases and yet do not 
press harshly on other mines, In this work, our contemporary 
maintains, the committee ought certainly to have had among its 
members those who fully understand and iate these matters 
and the practical difficulties in the way of getting the miner to 
acquiesce jn over-elaborate regulations, 


“ 
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‘meetings of the Institution of Mechanical Engineers at Bristol. 

Oxstria.—If the insulation test to which you refer is properly carried out 
80 that all parts of the machine are subjected to, and successfully stand, 
the pressure named, the test’ would be accepted as satisfactory. ' It is 
understood, of course, that there muss be power behind the pressure ; 

‘ that is to say, that if ‘the insulation is broken down there must 
enough power to drive current through the break. It is ordinarily the 
custom to measure also the insulation resistance of both field and 
armature. 

J. N. Bz (Newengtie)-Jhere is no fixed or definite way of projecting a 
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INQUIRIES. 
FOUNDRY SAND. 
Str,—Could any of your readers inform me of any process for restoring 
foundry sand which been used, so that it can be us.d again? 
November 3rd. G.. Po ¥. 








MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, November 8th, at 8 p.m., 
a 58, Romford-road, Stratford, E. Discussion on papers, ‘‘ Water 
Hammer” and Hydraulic Cargo Gear.” 

THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIATION.— 
Monday, November 8th, at8 p.m. Paper, “‘The Oommercial Testing of 
Railway Materiais,” by Mr. T. H. Sanders. 

PuysicaL Socigty or Lonpon.—Friday, November 12th, at 8p.m., at the 
Imperial College of Science, Imperial Institute-road, South ensin, - 
Papers: **On the Absorption Spectrum of Potassium Vapour,” by 
Bevan, M.A. ‘‘Some Further Notes on » Physiological Principles dine 
lying the Flicker Photométer,” by J. 8S. Dow, B.Sc. ‘‘ Exhibition of a 
Colour Perception Spectrometer,” by F. W. Edridge- Green, M.D., F.R.O.S., 
‘Tables of Ber and Bei and Ker and Kei Functions, with further Formule 
for their Computation,” by H. G. Savidge. 

-Tas_InstrrvTion oF Otvi, ENGINEERS.—Tuesda: ye November 9th, at 
8p.m., at Great George-street, Westminster, S. Ordinary meeting. 
Papers: ‘‘The Sing!e-phase Electrification of the Heysham, Morecambe, 
and Lancaster Branch of the Midland Railway,” by J. Dalziel and 
J. Sayers. - “‘ The Equipment and Working Results of the Merse ryote 
under Steam aud under Electric Traction,” by Joshua Shaw. 
of Electrical Operation on the Permanent Way Maintenance of halen _~ 
as 1)lustr. ted on the Tynemouth Branches of the North-Eastern Railway,” 
by Charles Augustus Harrison. : 


THE ENGINEER. 














NOVEMBER 5, 1909. 


Heat Transmission. 


THE discussions which followed the reading of 
Professor Dalby’s report to the Institution of 
Mechanical Engineers on the work that has been 
done relating to’ the transmission of heat across 
boiler heating surface were interesting and instruc- 
tive. The instruction’ supplied had, however, 
nothing to do with the subject of the report. It 
concerns the way. in which questions of interest to 
engineers are dealt with by the engineers themselves 
on the one hand and the physicists and the professors 
on the other. We have presented to us two 
distinct lines of thought, which are parallel at all 
events in that they never seem to meet. Another 
prominent feature of the discussion was the mani- 


fested ignorance of the history of boiler engineering. 


Professor Dalby, with infinite pains, and the valuable 
assistance of Mr. Thieme, has collected and classified 
an enormous amount of literature. He has 
prepared a general index to this, an author’s index, 
“The pile of abstracts referred 
to in the report, which is now in the library, of the 
Institution, indicates the untiring devotion . with 
which Mr. Thieme has worked in: the interests of 
the Institution.” ‘We have the hardihood to assert 


that the use which will be made of these abstracts 
will be of the smallest. A prominent feature of the 


discussions was the evidence which they afforded that 
the abstracts contain but a mass of contradictory 
statements, no two of those who have done research 
work agreeing. 

Professor Nicolson may be taken as the most 
advanced exponent of the theory of transmission ; 
and he covered the blackboard with formuls intended 
to enable the boiler designer to get minute information 
as to what takes place in the furnace, in the 
plates, in the water. Most of the abstracts 





also abound in mathematical formule. The 
intention is good, but the results are unsatisfactory 
in that they do not agree. We cannot ourselves 
conceive it possible that any boiler designer who 
was likely to get his boilers sold or at work would 
make the least use of these formule. Boilers are 
designed on entirely different methods ; and propor- 
tions are based on direct precedent, not on theoreti- 
cal assumption. The last thing the engineer con- 
siders is the number of thermal units whick a square 
foot of iron plate will transmit in a minute or an 
hour. Experience has taught him that under 
normal conditions he must provide so many square 
feet per horse-power; and that is not only good 
enough for him, but it is as good as possible. On 
the other hand, the physicist cares nothing what- 
ever about: horse-power. His object is to construct 
some law of. transmission, without ever thinking 
whether it: is likely to be useful or not. We 
certainly do not condemn him. Far from it. He 
supplies. a very necessary element in the work 
of research. - But we fail to see that the Institution 
of Mechanical Engineers is called upon to spend 
much money in the pursuit of - further: information 
on the subject.’ .It is by no means clear indeed that 
the members as a body ‘are possessed with the 
spirit that would enable them to pursue. inquiry in 
the right way, or to appreciate its results when 
obtained. 

In saying this it must be understood that we 
draw our conclusions from the discussion. For 
example, every one seemed to have something to say 
about a gas film which intervened between flame 
and the plate. At another time we shall have some- 
thing to say about the phenomena of heat trans- 
mission from gases. For the moment we must 
confirie our ‘attention to the discussion. Now it is 
noteworthy that while the existence of the film was 
taken for granted, not one syllable was: said about its 
cause. Mr. Mark Robinson, indeed, has supplemented 
what he said by a letter which will be found in 
another page. No one asked, why is there a film ? 
How does it come to exist ?» Why is it-that it will no 
form if the metal is. heated to:400.deg.Fah.? It 
is quietly taken for granted that if only the film could 
be got rid of, boiler efficiency. would ‘be enormously 
augmented. It would appear, therefore, that the 
work of the physicist, at all events, would be 
to determine accurately why-the film is formed, 
and what are the reasons for its formation. The 
stock proposal is to cure the complaint by sweeping 
away the film, and this is to be dune by making 
the gas move at a high velocity across.the plate. 
No one was able to prove that any such sweeping 
ever takes place; for the circumstance that when 
hot gas moves fast if gives up more heat than when 
if moves slowly is no proof whatever that any 
sweeping has occurred. So far, indeed, as practice 
goes, we are face to face with the fact that the faster 
the gas moves the less is the heat handed over to 
the boiler. 

Very elaborate reasoning was brought to bear to 
prove that, given high velocity in the gas, great 
increase of boiler efficiency would be secured. The 
tardy intervention of a practical engineer brought 
back the discussion from the clouds of surmise. 
He pointed out that elaborate mathematical inves- 
tigation could effect nothing. The true test of 
boiler efficiency was the difference between the 
quantity of work put into the furnace in the shape 
of coal and that which flew up the chimney in the 
shape of hot air and gas. A good boiler would 
utilise about 75 per cent. Of the remainder about 
8 per cent. would be unavoidably wasted in radiation, 
ashes, and:so on. This left 17 per cent. as the 
maximum margin in which to effect economy. But 
of this a considerable percentage was required to 
maintain the draught in the chimney. If heat was 
not available, then: a fan must be provided, which 
could not be worked for nothing. 

Tt seems to havé almost entirely escared the 
speakers that the only result that could be secured 


by removing the filmi, and increasing the temperature 


of the’ gas in contact with’ the plate, would be a 
reduction in the size of a Beller for a given power. 
But it is entirely beyond question that the higher 
the duty got out of a boiler: the shorter is its life. 


It is by no-means to be ‘taken for granted that 


small ‘“ express’’’ boilers would be acceptable to 
the general steam-using public. Furthermore, the 
vague assumption was made that a better boiler 
than any now in use could be devised in the light 
of modernresearch. We believe that itis absolutely 
impossible to design a new type of boiler. If the 
incredulous reader has time to make a search among 
patents he will, we feel sure, admit that we are 
right. Failing the time for that, \ we would suggest an 
examination of a large bork, “ A Practical Treatise 
on Boilers,” by N. P. Burgh, published by Spon in 
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1873, which contains 1163 engravings and 50 plates. 
The letterpress is of small account; but the untir- 
ing industry and excellent draughtsmanship of the 
author have supplied data covering about seven 
hundred and fifty different types of boiler patented 
at various times between the years 1663 and 1872 
in Great Britain alone. We need scarcely say that 
tbis by no means covers the whole of the ground. 
We can confidently recommend an inspection of this 
book to anyone proposing to patent a boiler. 

The first thing to be settled when research is 
undertaken is the probable utility of the inquiry. 
This can be regarded from two distinct points of 
view. In the first place, there is research under- 
taken to satisfy curiosity, with usually ulterior 
further possibilities—such inquiries, for example, 
as explorations on the site of Troy, or among the 
tombs of the ancient kings of Egypt. In the second 
place, we have research intended to supply informa- 
tion which will bestow benefits on certain sections 
of mankind—say, for example, steam users. The 
two parties—for there were two very well defined 
parties who took part in the discussion with 
which we are concerned—represented these two 
lines of thought. On the one side, we have further 
research in heat transmission advocated, we might 
almost say, for its own sake; on the other, because 
of the benefits it may bestow. It is to be noted 
that the proposal that considerable sums might be 
spent with advantage on pursuing Professor Dalby’s 
researches met with a cold response in the body of 
the hall. Obviously, before any more money is 
expended it is desirable to settle definitely what is to 
be gained bythe furtherinquiry. So faras can be seen 
the only thing to be expected is the getting more 
steam than heretofore from a given weight of boiler. 
Is this wanted? Are the advantages to be gained 
likely more than to compensate for the disadvan- 
tages? If a good case can be made out for research 
then let us have it by all means. But we do not 
think that the funds of the Institution ought to be 
spent solely on the gratification of curiosity, how- 
ever scientific. In any case, we heartily agree with 
one speaker, who suggested that before anything 
else was done the enormous mass of literature 
accumulated by Professor Dalby should be put into 
a digestible form. 


Employers and Workmen’s Compensation. 


THE obligations placed upon employers by the 
Workmen’s Gompensation Act, 1906, which, as will 
be recollected, considerably extended the scope of 
application of the earlier Acts of 1897 and 1900, 
did not terminate with the greater financial liability 
thereby imposed, inasmuch as it has involved them 
in the responsibility of making returns to the Home 
Office in regard to compensation paid for fatalities 
or injuries received. Section 12 of the Act of 1906 
provides, in fact, for the submission of returns by 
employers in such industries as the Secretary of 
State may by order direct respecting the compensa- 
tion paid and its amount and such other particulars 
as may be required. It would thus at first sight 
apparently represent a duplication of figures con- 
cerning accidents and injuries received in the case 
of railways, and already recorded in the annual 
returns to the Board of Trade on Accidents on Rail- 
ways; of the accidents in mines registered in the 
annual report to the Home-office on Mines and 
Quarries; and of the accidents in factories as 
reported in the annual return to the Home-office 
of the Chief Inspector of Factories on the adminis- 
tration of the Factory Acts. But the duplication is 
more apparent than real, for while these particular 
returns include accidents of all kinds in the indus- 
‘tries concerned, the statistics now requisitioned 
from employers under the Workmen’s Compensa- 
tion Act apply not specially to the accidents in any 
one year, but rather to the number of cases in 
which compensation is actually paid in the course 
of the twelve months. It therefore happens that 
accidents which occur in one year may form the 
subject of compensation in the same year, or may 
only be decided in the succeeding year, and in the 
latter event the figures would not be included in the 
official statistics until payment had actually taken 
place. It is perhaps not as generally known as it 
should be that the presentation of returos is com- 
pulsory under the Act, and employers are liable to 
prosecution who fail to make them. But as 1908 
was the first complete year under the operation of 
the Act of 1906, no prosecutions were instituted by 
the Home-office authorities, although it is officially 
intimated that steps in this direction may have to 
be taken to secure the fulfilment by employers of 
their obligations in this respect. 

It is scarcely surprising to learn-—probably both 
on account of the lack of knowledge as to the com- 





pulsory nature of the requisition and the peculiarity 
of the innovation—that many thousands of em- 
ployers throughout the country failed to make any 
return to the Home-office under the Act in ques- 
tion, leaving the earlier Compensation Acts and the 
Employers’ Liability Act, 1880, out of considera- 
tion for the time being. The Secretary of State, 
early in January, 1908, directed that returns should 
be made for mines, quarries, railways, factories, 
harbours, docks, &c., constructional work, and 
shipping, it being considered that these industries 
afforded a possibility of obtaining figures which 
would be sufficiently complete and accurate to be of 
value. According to the recent Blue-book on the 
subject, the number of establishments to be dealt 
with ranged from 130,000 to 140,000, and the many 
thousands of defaulters are supposed in the majority 
of cases to represent the less important firms, 
whose returns would either have shown no cases 
of compensation or only a small number. How 
detailed the information asked for was is illustrated 
by the request for particulars of :—(1) The number 
of fatal cases in which compensation was paid during 
the year and the amount, distinguishing cases where 
persons were wholly dependent, partly dependent, or 
where there were no dependents; (2) the number 
of disablement cases in which compensation was 
paid and the amount, distinguishing cases continued 
from previous years and cases in which the first 
payment was made during the year; (3) the dura- 
tion of the compensation in disablement cases ; 
(4) the settlement of disablement cases by lump 
sum payments; and (5) the approximate average 
number of perscns employed to whom the Act 
applied. If it had not been for the last request 
it would have been possible for the whole of the 
information to be furnished by insurance companies 
in respect of establishments which do not undertake 
their own risks under the Act. The particulars 
were, in the circumstances, supplied partly in the 
form of collective returns made by mutual indemnity 
societies, insurance companies, and employers’ 
associations, and partly direct by individual em- 
ployers to the number of 34,600, of whom over 
31,000 had no cases of payment of compensation 
under the Act. 

The very large extent to which employers have 
insured against risks under the Act of 1906, as com- 
pared with the practice of setting aside a certain 
sum annually for the purpose, is strikingly illus- 
trated by the circumstance that the collective returns 
account for the bulk of the cases of compensation, 
namely, 69 per cent. of the fatal cases representing 
71.10 per cent. of the compensation, and 73 per cent. 
of the disablement cases representing 74.10 per 
cent. of the compensation for the whole of the seven 
groups of industries in question. These provided 
employment for 7,500,000 persons, and the total 
amount paid as compensation was £2,080,000 in 
1908 under the Act of 1906; and leaving out of 
account compensation paid under contracting-out 
schemes, under earlier Acts. It is of some in- 
terest to inquire how much the total compensa- 
tion works out at per person employed according 
to the numbers of workers recorded in the 
official statistics. In the shipping trade the com- 
pensation was equivalent to 9s. 7d. per head; 
6s. 3d. per head in the metal—extraction, founding, 
and galvanising—industry ; 12s. in the engine and 
shipbuilding trades; not quite 17s. in mines; 8s. in 
quarries ; and 7s. 7d. per head in the case of rail- 
ways other than the clerical staff. As might be 
expected, the lowest amounts are represented by the 
textile industries, the wool branch working out at 
9d. and the cotton department at 1s. 6d. per head 
of the persons employed, whilst the compensation 
in the case of docks, &c., works out at the highest 
rate, namely, 25s. per head. The number of cases of 
compensation recorded in the official statistics for 
the seven groups concerned is, naturally, incom- 
plete in the absence of returns from many employers 
who have been brought within the scope of the Act 
of 1906, but as the years pass away the figures 
should become more valuable and more reliable. 
Numerous as were the cases in 1908, only a com- 
paratively small percentage occupied the attention 
of the county or other courts, as the greater 
majority were settled by agreement, as in former 
years, under the earlier Acts, and it is also note- 
worthy that the claims made under the Employers’ 
Liability Act are likewise diminishing, and are being 
replaced by friendly settlements or arbitrations 
under the Workmen’s Compensation Acts. 


The Institute of Chemistry. 


It is well known to our readers that we have 
consistently supported the idea of the solidarity of 
engineering with sister professions, and have main- 





tained the need for sympathy in thought at all times, 
and for aid, indeed, when such action is practicable. 
The reward is sure, though not always immediate or 
even tangible, for the establishment of right feeling 
and mutual respect between different but cognate 
classes of workers consolidates them for defence and 
for advance in the face of a community often too 
much concerned with things purely material to give 
its due value to what is fundamentally the labour of 
the mind. Falling into thegroupof professions closely 
concerned with that of the engineer is the calling of 
the chemist. Ina sense the two professions are cor- 
relative, as the design of highly specialised plant 
necessary for the successful performance of indus- 
trial chemical operations will tax the best skill of 
the engineer as much as the selection of the most 
suitable materials for every kind of mechanical 
structure will demand the utmost care and experi- 
ence of the chemist, and when difficulties and 
failures arise dependent jointly on questions of 
design and of quality or nature of material, collabo- 
ration between the two kinds of technologist is 
imperative. It is thus for us a pleasurable duty to 
bring to the attention of engineers at large a new 
enterprise in which professional chemists are deeply 
interested, and the success of which is of public as 
well as of private concern. 


Compared with mechanical engineering, which 
dates from the invention of the wheel, chemistry is 
a comparatively modern science. In an obscure and 
empirical way certain knowledge was gathered so 
recently as a few thousand years ago, and served as 
the raw material for modern chemistry now rather 
more than two hundred years old. In like manner 
the professional status of the engineer was won 
before that of the chemist had begun to be estab- 
lished, and with its larger and more immediate 
concern with the modern needs of the body politic, 
the engineering profession attained a position well 
assured and not without profit. In contrast the 
evolution of chemistry as a profession was much 
later, and even now is far from complete, but as is 
usual with young organisms, its growth at this com- 
paratively early stage of its life history has been 
rapid. The Institute of Chemistry, the first body to 
act for the profession as a whole, and to act solely 
for the profession as distinguished from the science 
on which the profession rests, came into existence 
in 1877, and after many struggles not unmixed with 
strife, useful because invigorating, established itself 
in one of those sedate localities which seem naturally 
fitted for the habitation of learning. But the 
growth of London traffic and consequent street 
alterations is threatening these retreats, and in 
this particular case the demolition of cne side of 
Bloomsbury-square will soon make the Institute 
homeless. Actual eviction will not take place 
until 1914, but in order that the work of 
the Institute may be carried on a new place 
must be found. After very close and earnest 
counsel, it has been decided that at any sacrifice the 
Institute of Chemistry must obtain a house of its 
own, in preparing which all expenditure shall be 
directed to the purpose of the Institute’s work, 
magnificence being avoided, not from want of appre- 
ciation of the esthetic side of life, but from a 
knowledge that every penny obtainable will be 
wanted for the most completely practical ends. 
The question of ways and means is a serious one, 
as chemists are not very numerous, nor, as a body, 
wealthy ; but the object in view is so vital to the 
prosperity of the profession, that the Council of the 
Institute feel justified in urging its claims in the 
most insistent and whole-hearted manner. That 
the profession realises the validity of this appeal 
may be judged from the fact that already from a 
comparatively few Fellows, who have been privately 
approached, and before a response to the general 
request only just issued could be expected to occur, 
some £4000 have been subscribed. It is reckoned 
that with real economy in expenditure provision, 
not splendid, but adequate for the work of the Insti- 
tute, can be obtained for about £15,000, and in 
order to ease the stress which might be felt by 
some members in aiding to raise thissum by imme- 
diate donations, a scheme has been formulated by 
which subscriptions can be spread over a term of 
five years, a period not too long having regard to the 
date of termination of the present lease. It is 
right to say that others than purely profes- 
sional chemists, who believe that good work 
of this kind is of general as well as particular 
benefit, favour the ‘formation of this Building 
Fund, and it is reasonably hoped that those indus- 
trialists, whether their work is primarily chemical 
or not, who have benefitted by the fact that the 
Institute of Chemistry has provided their works 
with chemists whose training and qualifications are 
beyond dispute, may show their appreciation of its 
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usefulness in the highly practical manner of enlarging 
the scope of that usefulness. Already one eminent 
manufacturer, who is only in this remote way under 
obligation to the Institute, has given the best proof 
of his interest in the Buildings Fund by a sub- 
stantial donation. We commend such far-sighted 
generosity as an example well worthy to be copied, 
and, if possible, excelled. 


Electricity in Collieries. 


IN response to the growing agitation in colliery 
districts about the use of electricity in mines, Mr. 
Gladstone has appointed a Departmental Commis- 
sion consisting of Mr. Redmayne, H.M. Inspector 
of Mines ; Mr. Nelson, H.M. Electrical Inspector of 
Mines; and Mr. Charles H. Merz, to inquire into the 
working of the existing special rules, and to consider 


what amendments are required. The Home Sec- 


retary has not acted one moment too soon, for the 
most casual inquiries in the mining districts reveal 
the clear and unmistakable fact that electrical 
machinery is under the gravest suspicion, and no 
effort should be spared to clear away the atmo- 
sphere of doubt which is permeating the minds of 
numerous persons associated with mining. But 
in the interests of the mining and electrical 
industries it is of the greatest importance that 
the inquiry should be of the most searching 
and comprehensive nature. It is not sufficient 
to draw attention to defects of electrical machinery, 
important though these may be, nor do we 
want a series of cast iron regulations which 
will tend to stifle the legitimate development 
of electrical work in collieries, but we do desire 
some clear and practical indication as to the opera- 
tions which can safely be carried out by electrical 
means. It is not our purpose at the moment to 
attempt to show the limitations of electricity in 
colliery operations, but we strongly suspect that the 
very facility with which it can be applied has led to 
a somewhat careless and haphazard introduction. 
We do not wish to be misunderstood, and it would 
be idle to attempt to depreciate the excellent work 
which is being accomplished by electrical means, 
but we fear that occasional use is made of electricity 
under conditions which cannot be justified either on 
the score of economy or safety. It isin this direction 
that we look for light and leading from a carefully 
constituted inquiry, and we trust that the recently 
appointed Commission will not fail in this respect. 
There is another aspect of the case which, we 
confess, causes a certain amount of uneasiness, 
and in this connection mine managers are not 
altogether blameless—we refer to the danger of 
using badly-designed machinery. Unfortunately, 
there is not much encouragement given to manu- 
facturers to keep up the quality, and it is a deplor- 
able fact that the extreme competition which has 
been prevalent in the electrical industry for some 
time has undoubtedly affected both design and 
workmanship. While this deterioration might not 
be of such vital importance in many of the opera- 
tions carried on by electricity, it is entirely another 
matter when such machinery is introduced into the 
peculiar conditions of colliery working, where 
accidents mean at the least danger to life and limb. 
While this phase of the matter can hardly be dealt 
with by rules, no matter howcomprehensive they may 
be, it is one which can be fully dealt with by mine- 
owners if they will insist on quality before price. 
If a case has been made out for a special in- 
quiry—and we think there is little doubt of it 
—the Commission should be more compre- 
hensive in its character than that now ap- 
pointed. Able as are the gentlemen who compose 
it, we doubt whether their joint labours can do 
much to allay the suspicion which exists. They 
may draw up admirable rules, and make many 
valuable suggestions, but we submit that the intri- 
cate problems surrounding electrical work in 
collieries can never be dealt with by a mere 
departmental committee. The matter is one which 
calls for the co-operation of mining authorities, 
owners, managers and workers. Moreover, the 
electrical manufacturer can fairly demand to have 
a voice in the proceedings. In short, the various 
interests which are vitally affected by the present 
state of affairs should be allowed a direct repre- 
sentation on the Commission, and unless this 
course is pursued we doubt whether much good 
can accrue. 








INSTITUTION OF MECHANICAL ENGINEERS. 
No. I. 

Tue adjourned discussion on Professor Dalby’s paper 
on “Heat Transmission” was resumed at last Friday’s 
meeting of the Institution of Mechanical Engineers, 
when the President, Mr. J, A. F. Aspinall, occupied the 
chair. The minutes of the previous meeting having been 


read and confirmed, ii was announced that, owing to ill- 
health, Engineer Vice-Admiral Sir Alberé John Durston 
had declined the place on the Council which he had been 
elected to fill on account of the — of Mr. George 
Whale. The President then called upon Mr. Mark 
Robinson to continue the discussion. ; 

In his opening remarks, Mr. Robinson expressed the 
opinion that it would take a good man to write a better 
a than that which Professor Dalby had brought 

fore the Institution. It indicated, he thought, the 
lines on which further research should be made. 
There were two points which deserved attention. 
The first was the advantage of increasing the speed 
of the gases, and the second was the gain to be derived 
from increasing the speed of circulation of the water. 
Of these, the former was the more important. Referring 
to the practice of taking away the steam as soon 
as it was formed, as in the Cockburn boiler, the speaker 
said that Mr. Princep had carried out some experiments 
with that type of boiler, and he had hoped to hear 
something from that gentleman with reference to 
those experiments. He had tried to think out a 

hysical conception of what went on in the tubes of 
ilers. He had assumed a very short length of flue, the 
boundary of which was one unit of heating surface. Into 
that tube was suddenly introduced a ‘unit mass of 
at a certain temperature, filling the length of flue. The 
gas consisted of a certain number of ‘molecules in con- 
stant movement at a certain average velocity. The 
movements of those molecules inflicted per unit time a 
certain number of blows; some were square blows and some 
glancing upon the unit heating surface. The object was to 
get as much of this molecular bombardment as possible 
from the gas molecules to the molecules of the iron plate. 
In that molecular bombardment it was the first square 
blow which counted the most. The fast moving gas 
molecule, as soon as chance gave it a square blow upon 
one or more of the molecules of the enclosing iron plate, 
imparted some of its motion to the iron molecules, and 
afterwards rebounded with diminished velocity. Even if 
it gained further energy from later collisions with its 
fellow gas molecules, it could never again have more than 
a reduced value for imparting movement to the molecules 
of the plate—a truth which agreed with known facts as 
to the extreme rapidity with which gas loses its heat as 
it passes along a flue. If, then, the speed of the gas 
passing over the heating surface were doubled, it meant that 
the mass of gas was doubled, and, therefore, the number of 
molecules. As under these conditions each molecule would 
spend but half as much time as before in front of the sur- 
face, is was reasonable to suppose that the surface would 
receive no greater total number of blows per second than 
before. But, inasmuch as the molecular movements were 
very rapid, in comparison with the movement of the gas 
as a whole along the flue, each molecule would have time 
to get in its first square blow, and thus the double mass 
of gas would, after all, have given to the plate twice as 
many of its most effective blows, though it only had half 
the time to do it in. The evaporative efficiency might 
really have been doubled approximately by speeding up 
the gases, and without having any recourse to any explana- 
tion in the nature of the faster sweeping away of a colder 
film of gas. Surprise, the speaker said, is sometimes ex- 
pressed at the great difference in the temperatures of the 
gas and the plate where they come into contact, and a 
theory of a non-conducting film separating them had been 
involved toaccountforthis. He did not deny the existence 
of a colder film. Unlike some phenomena we have to believe 
in, the film could be seen, but he did not think that the 
film was wanted to account for the difference of tempera- 
ture. Temperature was merely the measurement of the 
motion energy of the molecules. But the motion energy 
of the free and fast moving gas molecules and that of the 
closely linked molecules of the plate were found to be 
widely different, for the unit of heating surface contained 
an enormously greater number of molecules than the gas. 
The heat, or molecular motion which the iron would take 
up, was diffused throughout the mass, and it would be 
drawn off at the back as fast as it entered. How was it 
possible, then, for each of the molecules of iron to take 
up from the few gas molecules which bombarded them 
anything like the energy of motion which the gas mole- 
cules themselves possessed? The superior mass of iron, 
combined with the “way out” at the back, forbade the 
idea, and there was little need to rely upon the non-con- 
ducting film. The film which had been observed, he 
ventured to suggest, was composed of the gas mole- 
cules which had just executed their bombardment. 
To sweep them quickly out of the way was 
no doubt a good thing, but they were not dense enough 
really to hinder the bombardment by their fellow mole- 
cules, though their presence might take the life out of the 
flame as it came into contact with them. At the back of 
the plate the molecules had a far easier job in passing on 
their motion to the molecules of the water, which until 
they were turned into steam were far more akin to the mole- 
cules of the plate than were those of the gas. So long as 
steam did not hinder the contact there were always water 
molecules waiting to receive the gentle blows of the much 
more densely packed molecules of iron. There was no 
question of bombardment or of greatly increasing the 
number of contacts, and therefore he believed there was 
not much to be done by increasing the speed of the water 
past the plate. He knew that many engineers thought 
differently, and that sometimes experiment had appeared 
to show remarkable results from increasing the water 
circulation, but if those views were wholly sound he 
thought that we should all long ago have fitted circulating 
pumps in boilers. 

Professor Nicolson was the next speaker. After thank- 
ing Professor Dalby and Mr. Thieme for their valuable 
contribution to the bblliogmeehy of heat transmission, he 
said that he had found the expression for radiation 
deduced by the author from Poynting and Thomson’s 
** Heat,” used in the form 
B.Th.U.’spersquare footof 
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ve & Very approximation to all the experimental 
ot da spin 0 those of Geffeoy, Henri, Lawford 
Fry, and others, and upon which he had tried it. In that 
expression 7 was the fire temperature in degrees Fahren- 
heit absolute. The complete expression was, 
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where @ was the absolute temperature of the fire-box 
wall, When unlined the second term might be safely 
ignored. To obtain the evaporation per square foot of 
fire-box surface, all that was necessary was to divide R 
by the ratio of plate to fire surface in the fire-box and by 
966. .The temperature of the fire surface itself was 
given with considerable accuracy by the expression 
rT 4 
= t— le 
FQ, 1600 (7 ) +Kp (A +1)F (r — 521). (2) 
In that equation F represented the pounds of coal 
burnt per square foot of grate per hour. Q, the British 
thermal units developed in the fire by each pound of coal, 
A the pounds of air supplied per pound pf coal, and K p 
the specific heat of products of combustion. It was easy 
to solve this equation (2) for 7 the fire temperature either 
by trial and error, with a slide rule, or by a graphic 
method. Knowing the fire surface temperature by (2), 





888 | the radiation could be calculated by (1), and the radiation 


evaporation from the fire-box was known. He had found 
that the evaporation due to convection in the fire-box 
—except that from the tube plate—was inconsiderable 
compared with that due to radiation. It was often more 
than made up for by the burning of volatile hydrocarbon 
and CO in a large fire-box, so that the gases reached 
the tubes with much the same temperature as 
they left the fire. On plotting equation (2) for 
various values of F, using Q. Q — 50 F and 


al + 10 as expressions for Q, and A derived from 


A =—— 

F 
experiment—here Q equalled the calorific value of the coal 
used—it would be found that 7 increased to a maximum 
and then diminished as F increased. This was due to the 
fact that as the rate of firing increased less air was supplied 
per lb. of coal, but more CO was given off and more small 
coal blown out of the fire, so that the rise of temperature 
due to the former cause was soon overtaken by the fall due 
to the latter. The speaker considered it wrong to line 
the furnace itself with refractory material. It should, he 
said, be left bare, and a brick-lined or reverberatory 
chamber should be formed behind the fire-bridge and 
before heat transmission by convection in the tubes or 
flue commenced. Continuing, Professor Nicolson said 
that he thought that the author had not been for- 
tunate in the choice he had made on page 23 
of the paper of a formula for the rate of heat 
transmission in the tubes or flues. The formula chosen 
was that of Ser—the other authorities quoted, viz., 
Hudson and Brillié, not having themselves made any 
experiments—and assumed that the rate of transference 
was proportional only to the square root of the speed. 
His own experiments with two different apparatus for 
air, superheated steam, and water, and an experimental 
boiler in which the speeds and pressures varied_over wide 
limits, gave a formula of exactly the form predicted by 
Osborn Reynolds in 1874, viz. :— 

H = (A + Ben) (T — 9) (3) 
where H represented the British thermal units trans- 
mitted per hour ~ square foot, p the density of gas—Ib. per 
cubic foot, m the speed of the gas in feet per second, 
T the mean temperature of the gas in degrees Fahren- 
heit, and @ the mean temperature of the wall, 
A and B were constants. Boiler engineers could use a 
simpler form of that expression, viz, H = cp n (T — 8), 
in which C had values varying from 3 to 6. With 
high temperatures, narrow flues, and clean surfaces 
a value up to 5 or 6 would be obtained, whereas for moderate 
temperatures, wide flues and sooty surfaces, the constant 
would drop to 8, or even less. He did not propose to 
inflict upon them anything about his experimental boiler 
results. The figures he had given in his paper, read before 
the Junior Institution of Engineers, had been received 
with incredulity, and the “Thunderers” of the engineer- 
ing Press had opened fire upon him, and had hoped to 
have silenced him. They had dared him to appeal unto 
Cesar, in the person of Mr. Michael Longridge. This he 
had done, and he was glad to be able to.say—although he 
had not up to that time received Mr. Longridge’s figures— 
that those figures would substantially confirm his results 
in the respect that 40 lb. of water had been evaporated 
per hour per square foot of flue surface at the back end 
of a Cornish boiler. 

Mr. W. H. Patchell remarked that in one part of 
the paper the author had suggested that a research 
might be undertaken by the Institution. He agreed 
entirely with the author’s views in this matter, and 
called attention to the fact — Mr. Dugald Clerk in his 
Winni aper stated that progress in gas engine 
ethaldiaay ak Nailed by our knowledge of heat flow 
through metals. He thought that research work of that 
kind, conducted by such men as Clerk, Coker, Dalby, 
and Hopkinson, would be the means of increasing our 
knowledge in this direction very considerably. Mr. 
Patchell went on to draw attention to the annual 
reports of the Institution which have been issued 
during recent years. The report of 1907, he said, 
stated that preliminary inquiries had been made 
which would determine the researches which could be 
usefully initiated. According to the annual report of 1908, 
information at that time was being collected on three 
subjects, viz., heat flow, refrigerating machinery, and steam 
nozzles. Thespeaker, after referring to the 1909 report, then 
urged the Council to pass the vote for the necessary funds 
for a research on heat transmission to be carried out. In 
dealing with that = of the paper where the author 
referred to divided boilers, the speaker said that he had 
recently come across an essay on the boilers of steam 
engines by R. Armstrong, published in 1839. It was a 
second edition, The writer of that essay described how 
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Fig. 1—DISCHARGE 


he had lengthened a 20ft. boiler to 30ft., but the saving 
was very little. He also shortened a 100ft. boiler to 50ft., 
without diminution in output. The speaker said that he 
had found that boilers up to 104ft. by 5ft. 3in., and boilers 
of 90ft. by 8ft., were in use in cotton mills at about that 
time. 
remarked that he had hoped that Mr. Prinsep would give 
some information concerning experiments on those boilers 
in which that gentleman had been actively engaged. Mr. 
Patchell also referred to some experiments carried out by 
R. Stephenson on fire-boxes and tubes as used in the 
“ Rocket ”’ boiler. 

Mr. A. T. Tannett Walker deait principally with the 
value of Professor Dalby’s paper, and said that it drew 
attention to the unfortunate position of the steam boiler, 
He remembered some years ago listening to a lecture on 
fuel, delivered by Sir William Siemens. That lecture 
filled him with zeal for economy in coal, and he had never 
lost that zeal. He thought that Professor Dalby’s paper 
ought to set young engineers to work in the direction of 
improving the economy of our present steam boilers, and 
if it did that the paper would not have been read in vain. 
Continuing, the speaker drew attention to the advantages 
young engineers have to-day, as compared with the early 
workers in the field, and said that had George Stephenson 
had the advantage of reading books on engineering sub- 


jects he would have been saved much labour. In con. | 


clusion, the speaker remarked that he thought Professor 
Dalby’s paper one of the most valuable contributions the 
Institution had received. 

Professor C. H. Lees first expressed his thanks to 
Professor Dalby and Mr. Thieme for having collected 
such a vast amount of information, and said that he 
hoped that those gentlemen would continue their work so 
as to give others a clear impression of the present posi- 
tion. Continuing, the speaker said that the heat con- 
ducting properties of water were well known. The heat 
conducting properties at boiling point were not vastly 
different from those at other temperatures. There was no 


doubt that however much the water was stirred, the | 


water film could not be got rid of, but the heat 
could be readily transmitted through that film. The 
speaker then went on to refer to the work of Dr. 
Stanton, who, he said, had found that the rate at 
which the heat was transmitted through a plate into the 


water in a boiler was practically independent of the | 


pressure. Professor Lees also referred to other ex- 
periments carried out by Dr. Stanton. Then he went on 
to deal with the conductivity of the metal. He said 
that it had been found that this did not vary more than 2 
per cent. from the temperature of liquid air to that of 
boiling water, which showed that the conductivity was 


not very different at any of the ordinary temperatures. | 


Lastly, Professor Lees considered the gas film, and ex- 
pressed the opinion that if engineers wished to get better 
results they must reduce the temperature drop due to 
that film. 


Mr. E. R. Dolby considered the subject from the point | 


of view of the water circulation. He first referred to a 


paper read in the year 1895 by Mr. R. W. Allen on | 


“Condensing.” In the experiments described in that 
paper, he said the water velocity was altered in various 
degrees in order to test the effect of the rate of heat 
transfer. He then went on to describe a case which he 
had met with in practice, and which showed that by 
artificially increasing the circulation of the water 
much better efficiency was obtained. Mr. Dolby said 
that some time ago he was responsible for the instal- 
lation of a heating plant for a large building. It wasa 
low-pressure plant with a cast iron boiler. After the 
plant had been working for some time it became neces- 
sary to add 200 square feet of heating surface, and to 
enable the plant to work satisfactorily under these new 


conditions it was decided to adopt forced circulation. | 


Log sheets were kept of the amount of coal burnt, and 
of the temperature at which the plant worked. Before 
the additional 200 square feet of radiating surface were 
added from 21st October, 1907, to January 26th, 1908, 
54 chaldrons of coké were used, whereas after the forced 


FROM BORE 


In referring to the Cockburn boiler, Mr. Patchell | 





| circulation was employed only 42 chaldrons were con- 
| sumed in the same period and with the same temperature 
|in the building. It was also noticed that the building 
| heated up much more quickly after the circulating 
| apparatus was fitted than before. 
r. Druitt Halpin first referred to the remarks made by 
| Mr. Wilkinson at the previous meeting. That gentleman, 
| he said, had mentioned soaking pegs, and had made refer- 
| ence to the work of Mr. Wye Williams in this direction. 
| He had also described an experiment which he himself— 
| Mr. Wilkinson—had carried out. From what Mr. Wilkin- 
| son said, he gathered that the pegs which he used were 
| angle pieces attached to the inside and to the outside of 
| the vessel in which the water was heated. Mr. Wilkinson 
| had said that he only got an increase in efficiency of 4 per 
| cent. by using these pegs. He wouldcall attention to the 
| fact, however, that the form of peg employed by Mr. Wye 
| Williams differed very considerably from those which Mr. 
| Wilkinson employed. The pegs used by Mr. Wye 
| Williams passed right through the plate, and they also 
| protruded a considerable distance into the water and also 
| into the fire-box. The pegs thus provided an enormous 
| gathering ground and an equally good heat-absorbing 
| surface. In referring to the system of taking off the 
| steam from the boiler as fast as it is formed, Mr. Halpin 
| expressed the opinion that it was the right system. Then 
coming to the gain to be derived from increasing the 
velocity of the gas, the speaker expressed praise with 
| reference to Dr. Nicolson’s paper read before the Junior 
Institution of Engineers. He was somewhat sur- 
prised, he said, that Mr. Mark Robinson had made 
no reference to that paper, since that gentleman’s 
remarks were confined principally to the question of in- 
creasing the velocity of the gas. Possibly Mr. Robinson 
had not heard of the paper. Lastly, the speaker referred 
| to the abstracts of the papers which Professor Dalby and 
his colleague, Mr. Thieme, had made. Those abstracts, 
he said, were to be found in MS. in the library of the 
Institution, but he wished to draw attention to the fact 
that they could only be read by those members. who were 
able to attend the library, and he wished to urge the 
Council te find the money to have the abstracts printed 
in book form, to enable those in the provinces and other 
parts to take full advantage of them. 








A DEEP ARTESIAN WELL AT SLOUGH. 


EXCELLENT results have been obtained from an artesian 
bore-hole, which has just been completed at Horlick’s Malted 
Milk Factory, Slough, Bucks, by the firm of C. Isler and Co., 
Limited. A large yield has been obtained from this bore- 
hole, which has been drilled to a depth of 1038ft., and has 
just tcuched the lower greensand formation. When we 
visited Slough, some days ago, the water was flowing at the 
rate of over 90,000 gallons per hour, measured over a weir, 
| the depth of water flowing over the sill of the weir, 2ft. wide, 
being 8.3in. On closing the sluice valve a pressure of 451b. 
to the square inch was shown on the gauge. The water is to 
be conveyed through cast iron mains to the tanks at the top 
of Horlick’s works, which are over 62ft. high, and all the 
water required in these works will be obtained without pump- 
ing. Obviously, the supply is also valuable for fire 
extinguishing purposes, as it is possible to throw a lin. jet 
considerably over 60ft. in height. 

The water obtained from the well has been recently 
analysed, and has been found to be exceedingly pure. The 
total hardness is only 5deg. In the first instance it was 
intended to obtain the water from the chalk formation, and 
the contract was let with this idea. The chalk was reached 
at 80ft. from the surface, and the boring was carried down 
to a depth of 500ft., when a test was made to ascertain the 
yield. It was found, however, that owing to the extreme 
density of the chalk at this site the yield obtained was very 
limited. 

After careful consideration it was decided to continue the 
boring further through the gault to the lower greensand, it 
being estimated that this would be touched at a depth of 
somewhere about 1100ft. The boring was therefore resumed 





Fig. 2—DISCHARGE INTO WEIR BOX 








Up to this point the bore-hole had only been lined through 
the London formation, consisting of sand and gravel and the 
London clay, down to the chalk, the tubes having been fixed 
10ft. into the chalk. It was at this point that the first 
trouble in connection with the boring occurred. The con- 
tractors had been endeavouring to carry on the bore-hole 
through the gault without a second tier of lining tubes, and 
although they were to a certain extent successful in doing this, 
it led to serious delay and innumerable troubles. For instance, 
at the depth of 848ft. the crown of the rotary boring plant 
was completely cut off the core tube. This was caused by 
sharp flints dropping out of the chalk and getting down 
between the outside of the crown and the core tube. In one 
case the crown had the appearance of having been turned off 
in @ lathe. This detached crown was 3ft. long, with 
@ 17%in. outside diameter, and was jin. thick. Several 
attempts were made to remove the obstruction, and 
eventually the contractors succeeded in cutting away the 
crown. The boring was then continued. Before another 
30ft. had been bored, however, a repetition of the above 
occurrence took place. In fact, no less than three 
times was the crown severed in this manner. In one case a 
set of tools over 20ft. long were cut off owing to the same 
cause, viz., fallen flints. These obstructions were, however, 
all eventually cleared away, and it was then decided to take 
special precautions against the falling in of the flints while 
boring through the gault, and a temporary inner lining tube 
was inserted to keep them back, and also to shut out the 
parts of the broken tools. After this had been done and the 
boring had been carried down to 900ft., it was found neces- 
sary to fix an internal lining tube from the surface, and 
800ft, of 84in. internal diameter tubes were put into position. 
After this had been done the boring was continued without 
further difficulty, and the work proceeded rapidly until a 
depth of 1035ft. had been reached. At this point the lower 
greensand was tapped, and almost immediately an enormous 
rush of water came to the surface. Fig. 1 shows the yield a 
few hours later. 

As soon as the water was obtained it was decided to line 
the bore-hole right down into the greensand ; and in view of 
the fact that such an enormous supply of water had been 
obtained, the 84in. tubes were allowed to remain in position, 
and the bottom part of the bore-hole right into the green- 
sand was then lined with 270ft. of 6in. tubes, which were 
allowed to lap into the 84in. tubes. Eventually a sluice 
valve was fixed to the bore-hole when the water was 
controlled. Fiz. 2 shows the water discharging into the 
weir box through the sluice valve. 

There seems at present to be no limit to the output of this 
well. From the time of first tapping the supply to the time 
of ‘closing the well the period of a fortnight elapsed, during 
which time the water was continually flowing day and night 
in this great volume. If anything, we are told, at the end of 
fourteen days it showed an increase rather than a decrease. 
Many tons of sand were thrown up, and it is estimated that 
something like 60 to 80 loads of sand were discharged with 
the water. It is a somewhat remarkable fact that this 
enormous yield has been obtained, bearing in mind that in 
several cases deep bore-holes have been put down into the 
lower greensand formation in the London basin, and that in 
many of these cases absolute failure has resulted. The work at 
Slough has been carried out under the supervision of Mr. F. 
Meyer, the contractors’ director and chief engineer. 








EXPRESS LOCOMOTIVE ON THE NORTHERN 
OF PRANCE RAILWAY. 


IN our issue of October 8th last we published an article 
dealing with some recent locomotive performances on the 
Northern Railway of France. We are now enabled to give as 
a supplement some detailed drawings of one of the 4-6-0 
engines mentioned in the article. There are also included 
some drawings of its tender. These engines, we may men- 
tion, were designed and built for the haulage of heavy fast 
trains with frequent stops, and were so fully described in the 
issue above referred to and in that of the 4th of June last, 
that we need not go into fuller details at the present moment. 








We hear that the London and North-Western Railway 
Company is about to embark upon an important deviation and 





and carried down to a depth of 858ft., full 18in. in diameter. 


widening between Kensal Green Tunnel] and Sudbury Sidings, 
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STRIP ROLLING MILL AT BROMFORD IRONWORKS 








Fig. 1 


STRIP ROLLING MILL. 


THE continuous rolling mill has not met with much 
favour in this country except for the rolling of wire, but 
an interesting modification of the principle has been 
recently completed at the Bromford Ironworks, West 
Bromwich, a description of which will be read with 
interest. It is housed in an entirely new building erected 
especially for it, a picture of which in course of erection is 
given in Fig. 1. It consists, it will be seen, of two spans, 
one 234ft. long by 40ft. wide, containing the mill itself, and 
the other 284ft. by 34ft., used as a warehouse. The building 
has been specially constructed for the economical handling of 
materials. The mill itself is served with an electric crane 
for roll changing, an electric strip lifting crane covers the 
mill floor, and a three-ton Broadbent three-motor crane takes 
the product of the mill and loads it into wagon or boat. 
Since the mill is bounded on two sides by rails and on the 
other two sides by canal, an arm of which is crossed by the 
warehouse crane, the opportunities for cheap handling are 
exceptional. Outside the mill is bounded on two sides by a 
standard gauge railway, on which a three-ton electric three- 
motor crane by Booth Brothers runs, supplying steel to 
the mill and fuel to the furnaces and boilers. 

The mill itself, which is shown fairly well in Fig. 2, con- 
sists of six sets of rolls spaced at different distances apart. 
It is used principally for rolling-tube and similar strip. 
Billets of a suitable size are fed into the first roll, and pass 
in a direct line through the complete set, issuing in the form 
of strip. Each pair of rolls has, of course, to run at a 
different speed to accommodate the increased length of the 
strip, and, as may be imagined, a good deal of ingenuity is 
required to obtain the correct speed in the surest and easiest 
way. The method devised by Mr. Scarf, the managing 
director of the company, and Mr. J. W. Hall, of Bir- 
mingham, works admirably, and is briefly as follows :— 
The last pair of rolls is coupled direct to the fly-wheel 
shaft, and runs at the speed of the engine and a 














is also driven by cotton ropes—ten on a 15ft. wheel, 
and the remaining three are driven by gearing driven from 
the last named. This gearing has been specially designed 
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Fig. 3-APPLIANCE FOR HANDLING ROLLS 
and works very satisfactorily. The bearings throughout are 


of the ring lubrication type. The large spacing between the 
last two rolls permits the strip to loop, and from beginning 








Fig. 2—STRIP ROLLING MILL 


slower speed than the fourth pair. 


The next pair, 


which is placed a fair distance irom the last, is driven 
by nine 1% cotton ropes running on to a 17ft. 6in. wheel; | to take up the increase in length. The last two rolls are 


to end no tension is put upon it during its passage, each 
succeeding roll being set to run a little slower than sufficient 





the next pair, spaced 20ft. from the penultimate pair, | chilled to leave a good surface, and just in front of the last 


pair are placed scrapers which remove all scale; they are 
operated pneumatically by the cylinders seen in Fig. 2. 
The last pair is in duplicate. The mill is driven by a vertical 
triple-expansion engine built by the Lilleshall Company, and 
having cylinders 20in., 30in. and 45in. in diameter by 33in. 
stroke, and is arranged for four speeds. The high-pressure 
cylinder is fitted with Corliss valves, the other cylinders with 
piston valves. All boxes are fitted with metallic packing, 
while the crank shaft is of exceptional strength. A spécial 
feature has. been made of the lubrication, the oil being 
supplied from two high-level tanks, to which the oil is 
returned after use by centrifugal pumps. At 90 revolutions 
and 160° 1b. pressure it develops 1100 horse-power. Steam 
is supplied by two Babcock and Wilcox boilers having 
2255 square feet of heating surface each, while two Lanca- 
shire boilers, 30ft. by 8ft., are-kept in reserve. Canal water 
with a hardness of atout 44 index has to be used for feed, and 
in order to make it suitable the hardnees is reduced to about 4 
in a Lassen and Hjort 2000-gallon softener. 

The furnaces for the mill are heated by gas, generated in 
an ordinary producer ; they. have hearths 20ft. by 6ft. 6in, 
The roll lathes and bundling shears are electrically driven, 
and the ficor of the mill bas been made in places of brick 
instead of iron plates, so that a magnetic crane may be used 
to lift the finished strip. 

A very interesting item, designed by Mr. Scarf and 
Mr. Hall, is the appliance for handling rolls shown in Fig. 3. 
By means of this simple apparatus rolls may be changed in 
an extraordinarily short time. It consists of a cast steel 
frame of 7 shape, on the horizontal limb of which a counter- 
weight may be moved by a screw. At the lower end of the 
vertical limb is a hole, slightly bell-mouthed, which fits 
freely on to the wobbler of a roll. The whole ‘thing is hung 
from a ring on the horizontal limb. The roll is held quite 
sufficiently firmly in the hole to permit of its being with- 
drawn from the housing and carried about by the crane. The 
device is extremely simple and very effective. 

We had, through the courtesy of Mr. Frederick Scarf, the 
pleasure of seeing the mill in operation a few weeks ago, and 
desire to offer him and Mr. Hall our congratulations on its 
design. The whole plant appears to be exceptionally efficient, 
and is entirely modern in its conception, reflecting great 
credit on its designers. 








COPPER. 





ENGINEERS who could use more copper, and who 
have not recently made arrangements for obtaining any, 
would probably be well advised if they row entered the 
market, since the present seems to be a favourable time for 
giving out orders before prices begin to rise again after the 
recent, and indeed existing, quietude. November opened 
with Chili bars being quoted on the London market at, cash, 
£57 11s. 3d. to £57 163. 3d., and three months, £58 15s. to 
£59. Compared with a month ago, these prices show a drop, 
as regards the cash figure, of £1. 18s. 9d., Chili bars, cash, 
having been quoted when October set in at £59 10s. to 
£59 15s. Those who have purchased supplies during the past 
month, whilst values have been at a low ebb, have probably 
done well, since some authorities consider that prices are 
likely to rise in the near future. More buying has taken 
place lately, apparently on American account. Preducers in 
the States are said to be still adhering to their previous 
quotations, declining to go lower than recently. A more 
cheerful feeling prevails among producors and merchants, 
Increased sales of electrolytic are reported at about £59 5s., 
whilst strong sheets remain at £70. There is certainly plenty 
of room for a further improvement in the demand, as shown 
by the cizcumstance that during the last fortnight in October 
there was an increase of 2270 tons in stocks, and of 2745 tons 
in the total visible supplies, which last now amount to 
99,357 tons, against 51,532 a year ago. That was the 
position when November opened, and it means that the visible 
supplies are greater than they were twelve months ago by as 
much as 47,825 tons, so that it is a little difficult to under- 
stand the forecasts of the optimists as regards a probable 
early rise in prices, unless on the supposition that the 
demand before long will greatly strengthen. Deliveries for 
October were 28,025 tons, or below those for September by 
2723 tons. Yet when the general trade of the country 
revives copper values are pretty sure to go forward once 
more, and there are, we are glad to know, indications of 
more movement recently in engineering and in shipbuilding. 
For the past two or three weeks a combination of American 
copper magnates has been talked of, which would take the 
form probably of an amalgamation of producing interests, 
with a possible restriction of output. The idea is by no 
means & new one, and it is not well to place too much 
reliance upon such reports, but if the project come to any- 
thing a further rise in the price of the metal—or rather we 
should say a recovery—is almost assured. If the metal has 
not yet touched bottom that point can hardly be far off. 
Engineers and other consumers are therefore in all proba- 
bility running a risk if they continue to withhold purchases. 








THE INSTITUTION OF ELECTRICAL ENGINEERS,—At the opening 
meeting on November 11th, a marble bust, by Hamo Thornycroft, 
of the late Dr. John Hopkinson, F.R.S., who was presiaent iu 
1890 and in 1896, will be presented to the Institution by Professor 
Bertram Hopkinson, on behalf of his mother, Mrs, John Hop- 
kinson, 

INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS.—A meet- 
ing of .be members of the International ‘esting Association 
resident in the United Kingdom will be held at the offices of the 
Iron and Steel Institute on Thursday, November 18th, at 4 p.m., 
when the busi will include the reception and consideration of 
a report on the Copenhagen Congress, and the nomination of 
representatives to the committees appointed, or about to be ap- 
pointed, to study the following problems:—(a) The influence of 
slag enclosures on the properties of metallurgical products ; (4) 
determination of hardness by ball or cone-pressure tests; (c) 
impact tests and apparatus for testing by impact ; (d) methods of 
testing cast iron and castings ; (e) the utili-ation of the magnetic 
and electric properties of material in connection with mechanical 
testing thereof ; (/) international specifications for iron and steel, 
grading of pig iron, and wrought iron pipe specifications ; (g) 
nomenclature of iron and steel; (hk) specifications for copper 
alloys ; (i) cement tests; (4) wood tests ; and (/) protection of 


metals against corrosion 
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THE SCHULZ STEAM TURBINE. 


NOTWITHSTANDING the fact that the Schulz steam 
turbine has been in existence for some years, it is probably 
not so well known in this country as it is on the Continent, 
and in view of the fact that it has been steadily gaining pro- 
minence abroad, some particulars of its general construction 





-P. Turbine 


Astern 
Turbine 





customary construction in other turbines. A drawing of the 
latest type of Schulz turbine suitable for marine propulsion is 
shown in Fig. 8, where the astern turbine is also provided 
with regulating gear, and there is no separate low-pressure 
casing. Before entering upon the d of construction, 
attention may be called z= a test which was made on a 
650 horse-power Schulz turbine, built by A. G. Weser, of 
Bremen, the results of which are shown in the curves Fig. 9. 










Regulating 



















Fig. 1i-SCHULZ MARINE STEAM TURBINE 


and the special advantages claimed for it may prove of in- | 
terest. Recognising that multi-stage turbines can only work | 
economically with a full supply of steam, and that a diminv- | 
tion of the admission of the steam into the first stage | 
occasioned by a reduction of the load is accompanied by a | 
comparatively poor efficiency of the work of the steam in the | 
turbine, Schulz set himself the task of designing a turbine | 
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Fig. 2—-CURVES OF NOZZLES AND SPEEDS 


which would make the most of the expansion of the steam for 
small loads as well as for large ones. A turbine of this type, | 
which was used for propelling a small boat in 1900, is shown 
in the drawing Fig. 1. It is a compound multiple-expansion 
impulse parallel-flow turbine. The high-pressure section is 
seen on the right and the low-pressure and reversing turbines 

















Twe Excincer” 


| The upper curve "in this gives the peripheral speed of the 
| rotor, the middle set of curves the steam consumption, and 
| the lowest curve the revolutions per minute. From these 
curves it will be seen that the steam consumption decreases 
with an increase in peripheral speed. If the performed work 
falls below § of the full load, the steam consumption per 
horse-power increases. The curves given in Fig. 2 show the 
| number of nozzles used for the different speeds and the result- 
ing horse-powers. The curves b and b; and c were plotted 
| from results obtained with superheated steam; but in the 
| case of curve c the speed was less thanin the other instances. 
| The degree of superheat was 100 deg. Cent. The curve a was 
| plotted from results obtained with saturated steam. It will 
| be gathered that the efficiency of the Schulz turbine at light 
loads is very good. In order to make the most of the expan- 
sion of the steam for small loads, as well as for large loads, 
adjustable slides are arranged in the various stages in front 
of the inlet openings of the guide vane wreaths. As will be 
































Fig. 4—TURBINE BLADES 


gathered from Fig. 10, the regulating device consists of circular 
| segments operated by spur wheels, which are mounted on a 
| spindle on top of the turbine, and in this way the fall of 
| pressure available is fully utilised, even at the smallest loads. 
| The regulation, according to this method, is carried out in 
| such @ manner that the steam does not work within the same 
| fall of pressure at the different loads. For the smaller loads 


more of the guide passages are opened in the later regulated 
stages in proportion to the number opened in the first stage, 
so that the section of the open guide passages increases at a 
greater rate for small loads than for large ones. A 560 horse- 
power turbine, working with a steam pressure of 13 atmo- 
spheres and 90 per cent. vacuum, was tested with different 
loads, and the results obtained were as follows : _ 


| Load . ne ? ° . 1 
Drop in load per cent. at ae p.c. : 50 p.c. = ite . €3.3 p.c. 
Kilos. of steam used Oe 3. PR os Oa TF - 82 
Increae in amount of 

steam used : — ..2.5pc. .. 5.5pec. .. 2Bp.c. .. 37 p.c. 











Swain Sc 


Fig. 3-ARRANGEMENTS OF NOZZLES 


are on the left. Steam passes alternatively through guide | 
rings and through moving blades. Slides, which will be dealt 
with more fully later, are provided, which act to limit the 
passage in the guide rings so as to control the flow of steam 
through the casing, according to the load. It will be noticed 
that the exhaust of both the high-pressure and astern turbines 
finds its exits through the same channel which is now the | 


As already stated, and as shown in Fig. 8, in the latest 
type of Schulz marine turbine regulation is also carried out in 
the astern turbine, so that the steam consumption in this 
turbine may also be a minimum. The regulation for the 
ahead and astern turbines occurs simultaneously, so that the 
| astern turbine is prepared in advance for its work in the same 
way as the ahead turbine, which is a great help to the engineer, 








The rotors of these turbines are of forged steel, and the 
various sections fit on to coned portions of the shaft, and 
they are secured by means of keys. The blades are not 
fastened directly into the stator, but into a special ring, 
which fits inside, as shown in Fig. 8. In the construction a 
the nozzle is composed of a ring mounted on the partition C. 
The ring E completes the nozzle F of the disc, which latter 
can be revolved on the shaft after removing the upper half 
of the turbine casing D. The carrier or support T for the 
blades S is mounted on this ring E, and in this case it is 
shown in one piece with the ring. If the nozzles F are only 
distributed over a portion of the periphery, radially divided 
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Fig. 5-STUFFING BOX 











annular pieces, each of which is provided with a guide blade 
carrier T, are connected with the partition C. In the con- 
struction 6, the ring E is mounted by means of screws on the 
nozzle ring on the partition ©. In the example c the annu- 
lar piece E, which forms a portion of the nozzle situated on 
the partition C, is adapted to be displaced relatively to the ring 
by means of a worm W engaging in teeth on the annular 
piece. The annular piece in this case serves as a regulating 
valve for altering the expansion of the steam, for the blades 
in connection with the exit part of the nozzles are displaced 
with the latter. Lastly, in example d, the support T of the 
blades 8 is attached by means of screws to a separate ring or 
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Fig. 6—-REGULATING GEAR 


annular piece E, which latter forms a portion of the nozzles 
in the ring C. 

The advantages claimed for these constructions are that 
the work on the interior of the casing is simplified. The 
casing retains its full strength, because large apertures 
are unnecessary, in order to allow of the insertion 
of separate blade supports. After the removal of the upper 
portion of the casing D the blade supports mounted on the 
disc may be turned on the turbine shaft without the latter, 
together with the blade wheels and discs, having to be 
removed from the casing. After the lower halves cf the 
discs have been turned upwards the parts fixed thereto may 
be easily inspected, removed, and repaired. The blades are 
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Fig. 7—-TURBINE ARRANGEMENT FOR BATTLESHIP 


made of Delta metal, and as shown in Fig. 4 they are 
inserted in dovetail-shaped annular grooves of the wall of the 
carrier and of the running wheel, intermediate caulking 
pieces being inserted between the blades. The feet of the 
blades and the intermediate caulking pieces are provided with 
perforations, and after insertion in the grooves a mandril is 
driven into the perforations of several of the blade feet and 
intermediate caulking pieces, simultaneously pressing the 
whole closely together. Increased safety is obtained by 
driving in pins after the removal of the mandril. As it is 
not possible to insert a mandril in the case of the last few 
blades, wedges are used as shown on the right of Fig. 4. 








The parts Y are first inserted, and then the parts X are driven 
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THE SCHULZ STEAM TURBINE 


(For description see page 484) 
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Fig. S-LATEST TYPE OF MARINE TURBINE 
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Fig. 10O—REGULATING DEVICE 
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Fig. 1—ARRANGEMENT FOR TWIN-BCREW VESSEL 
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STEAM TURBINE AND DYNAMO 








in as a locking piece and then secured by hammering down 
the projections Y' of the parts Y on to and over the parts X, 
so that while the parts X lock the parts Y in the first place, 
the parts X are in turn locked by the projection Y'. Accord- 
ing to this method of attaching the blades in annular grooves, 
the feet of the blades need not be closely fitted beforehand 
to the undercuttings of the grooves. They may, therefore, 
be easily inserted, and the pins cause the feet of the blades to 
expand and securely bind themselves. 
are designed for producing a continuously broadening steam 
jet which acts advantageously on the rotors. To ensure 
against leakage the stuffing-boxes of the main shaft are 
packed, as shown in Fig. 5. They are provided with a 
number of rings which are held upon the shaft by means 
of springs. The rings b are held against the stationary 


intermediate rings c by another series of rings a, so that the | 
In this | 
| is the same whether the steam passes first into the high- 


rings } are just touching the surface of the shaft. 
way the binding effect of the rings is avoided and the wear 
minimised. 
weight of the packing, but in spite of this the latter could 
take care of any unusual pressure upon the shaft. 
packing rings cannot turn with the shaft, as the springs which 
hold them against the shaft also prevent them from turning. 
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Number of propellers .. 
Steam nozzles | 


| Slip 


The intermediate bronze rings c take up the | 
The | 


Fig. 12 


space. In both arrangements—Figs. 11 and 13—the amount 
of space available for the plant is the same. The manage- 
ment of both arrangements is said to be very simple, the 
astern turbines responding remarkably well to a change from 
full speed ahead to full speed astern. Detailed specifications 
for these two installations are given below :— 
4 Fig. 13. 


> 2380 mm. 
1.17 


Fig. 11. 
2 


Diameter of propellers... 
Total area of blades + discs 
Revolutions per minute .. .. 
Peripheral velocity per second .. 
Maximum indicated horse-power 


3370 mm. 

1.175 

313 

54 m. 55 m. 
22,000 

.. 22 per cent. 

; 99,800 kg. 

1.035 kg. 


22 per cent. 
99,800 kg. 
1.03 kg. 
2700 mm. 
44.2 m. 


IIIS n> es xe) paw oe 
Indicated thrust per 9 cm. blade area 
Mean diameter of turbine rotors .. .. 2000 mm. 
Peripheral velocity of rotors per second .. 45 m. 


The general construction of the ahead and astern turbines 


pressure turbine and then into the low-pressure turbine, or 
whether it simply passes into one turbine and expands from 
the initial pressure to vacuum. The steam first acts upon a 
number of partially bladed discs, and then upon others which 
are fully bladed. The astern turbines are generally able to 


High 


Warbine 


Fig. 13—MARINE TURBINE ARRANGEMENT ON FOUR SHAFTS 


The regulating gear already referred to, and shown in | 
Fig. 10, consists of segments of rings a, in which the movable | 


plates 6 are mounted. These plates are held against the 


nozzle openings, and the plates are held in place by projecting | 


ledges, as shown in Fig. 6. These controlling rings or 


in Fig. 10 or as in Fig.6. A scale is provided to indicate the 
position of the slides. In order to press the packing ring b 


on the seats, springs are employed, as indicated in Fig. 6. | 


As is customary with other marine installations, the 
power may be distributed over two or four propeller shafts. 
Fig. 7 shows the arrangement of a plant for a battleship of 
50,000 horse-power, the maximum speed being 25 knots. 
The speed of the propellers is 230 revolutions per minute. 


Another arrangement where the power is distributed over | 
four shafts is shown in Fig. 13. The arrangement is practi- | latter is considered by far the best, as there are only two 


| separate turbines, as compared with six 
| afrangement. 


cally self-explanatory. It will be seen that two of the astern 
turbines are built in separate casings, whilst the other two 
are built within the low-pressure turbine. 
horse-power installation designed to distribute the power 
over four shafts. 


A twin-screw arrangement for a 22,000 horse-power vessel | 
| stages, all of which are in one casing, as is generally the case 


is shown in Fig. 11. The turbines are similar to that shown 
in Fig. 8, with the astern turbines built in the same casing ; 
there are, however, more stages than in the turbine shown in 
Fig. 8. This arrangement occupies a minimum amount of 


valves may be actuated by a spur wheel arranged as shown | Superheat .. 


| kffective horse-power aon 
| Steam consumption per effec- 


| Steam for auxitiaries 
| Total steam. . 


This is a 22,000 | 
| naturally differs somewhat to the marine turbine owing to 
| the higher speeds at which turbo-driven electric generators 


develop 80 per cent. of the power developed by the ahead 
turbines. The steam consumption at different speeds for the 
two above-mentioned installations is given beiow :— 
eee of: ee 
Stcam pressure .. 15 to 16 atmo: 
40 deg. Cent. . . 0 - 
-06 to 09 ky. 
4200 -- 18000. 
7.1 kg. 
kg. 
29,820 
4300 
34,120 
3800 


spheres 
me 0 
Back pressure .. .. 


tive horse-power hour. . 


Steam per hour .. 


Coal (9-fold evaporation) 


| Coal per effective horse-power 23 


Of the two arrangements shown in Figs. 13 and 11, the 


in the former 


The Schulz turbine as constructed for dynamo driving 


can be run. It consists of an impulse turbine having several 
with other types. An illustration of a small set of about 


110 horse-power, and running at a speed of 3400 revolutions 


per minute, is shown in Fig. 12. Turbines of this class have | 


| densation pur Ss. 
| practically a closed cycle by means of small centrifugal pumps 


26.5 kta, | 








been built for 2200 revolutions per minute, in which case 
there are four stages per 500 horse-power ; also for 2000 
revolutio:s per minute with five stages per 500 horse-power, 
In the latter case the first three stages may be regulated. 
These turbines are designed to generate 250 kilowatts. 
Larger turbines of 1400 horse-power run at 1500 revolutions 
per minute, and three stages are regulated, the total number 
of stages being five. Automatic emergency governors are 
fitted for shutting off the steam in the event of the speed 
exceeding a predetermined value. 








A NEW TYPE OF LOCOMOTIVE. 


WE give below a brief account of the presidential 
address delivered by Mr. Hugh Reid before the Glasgow 
University Engineering Society on Thursday, October 
28th. This account has reference to a new type of loco- 
motive built on the Reid-Ramsey system, which is at 
present under construction in the works of the North 
British Locomotive Company, Glasgow. 


Steam is generated in a boiler of the ordinary locomotive type, 
which is fitted with a superheater, and the coal and water supplies 
are carried in the side bunkers, and side water tanks at both sides 
of the boiler. The steam from the boiler is led to a turbine of the 
impulse type running at a speed of 3000 revolutions per minute, 
to which is directly coupled a continuous-current variable voltage 
dynamo. The dynamo supplies current and pressures varying 
from 200 to 600 volts to four series-wound traction motors, the 
armatures of which are built on the four main or driving 
axles of the locomotive. The exhaust steam from the turbine 
passes into an ejector condenser, and is, together with the 
circulating condensing water, delivered eventually to the 
hot well. As the steam turbine requires no internal lubri- 
cation, the water of condensation is free from oil, and conse- 
quently is returned from the hot well direct to the boiler by 
meuns of a feed pump. The water evaporated by the boiler is 
therefore tect to the boiler again and again, and the supply 
of water carried in the tank is actually circulating water for con- 
This condensing water is circulated within 


driven by auxiliary steam turbines placed alongside the main 
turbine and dynamo. The cycle of the condensing water is from 
the tanks through the first pump, then through the condenser, 
where it becomes heated in condensing the exhaust steam, then to 
the hot well. From the hot well it passes through the second 
pump to the cooler, situated in front of the locomotive, where the 
fall benefit of the blast of air caused by the movement of the 
locomotive, aided by a fan, is utilised for cooling the hot circulat 
ing water. After passing through the cooler the water is returned 
to the supply tanks ready for further condensation. 

The condensation of the exhaust steam deprives the locomotive 
boiler of the usual exhaust blast which induces the draught 
through the fire-box and boiler tubes. In the experimental loco- 
motive the induced draught is replaced by forced draught pro- 
vided by means of a small turbine-driven fan. The fan is placed 
within the cooler so that it will deliver hot air to the boiler fire, 
and at the same time assist the current of air through the cooler. 
The small switchboard and the instruments required, the con- 
troller for grouping the four motors in series—series-parallel and 
parallel, according to the draw-bar pull to be exerted—and the 
regulator for controlling the voltage in the electrical circuit, and 
consequently the speed of the train, are all placed on the driver's 
platform within easy reach. 

The foregoing comprises the main and auxiliary machinery of 
this experimental locomotive. The whole is mounted upon a 
strong underframe, which is carried upon two eight-wheeled com- 
pound bogies so constructed that they will easily negotiate curves. 
Each Logie carries two of the four driving motors already referred 
to. As the engine is intended for express passenger main line 
work, it is hoped to obtain comparisons from its actual working 
with the performances of the reciprocating steam locomotives, 
especially as regards the relative consumption of fuel and water, 
and also as to the efficiency of transforming the energy of steam 
into draw-bar or train pull, as well as the relative rapidity of 
acceleration under the old and new systems, 

Most of the component parts of this steam turbine electric loco- 
motive have already proved themselves effective and efficient in 
other applications, and the novelty lies in the combination of the 
different elements of which the locomotive is composed. The 
expected results in this case should not, therefore, be 50 
problematical as in an invention where the novelty is in the 
details, and it is the question of the cost of the locomotive which 
most troubles the patentees or raises any doubt as to its free 
adoption. Itis only when the attempt is made to substitute an 
electric for a steam locomotive that we realise at what a very 
moderate first cost the steam locomotive can now be produced in 
up-to-date establishments with modern machinery and scientific 
organisation in comparison with any arrangement involving the 
use of expensive electrical apparatus, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Break in Pig Iron Prices. 

A FEATURE which has somewhat sensationally been termed 
a break ” in pig iron prices is beginning to make its appearance 
in the raw iron trade. Producers have held on for a long while 
now to what must be considered, bearing in mind the state of the 
other sections of the market, decidedly good rates. Some of them 
are well booked forward, and are still quoting the old figures, but 
others, not so well placed for work, are making concessions to 
induce more business, though apparently this does not amount as 
yet to more than about 6d. per ton upon medium qualities, and 
even this allowance cannot be expected to be long operative if coke 
continues as dear as at present. Consumers—as they generally 
do in «juiet times—have been complaining very much just recently 
that pig iron is far too high, compared with the lean prices alone 
obtainable for manufactured iron. This attitude has evidently 
not been without its effects upon some of the pig iron sellers. 
Open market quotations may still, however, be given as: Cinder 
forge, 47s. to 483.; part-mine, 50s, 6d. to 51s. 6d.; all-mine forge, 
g5s.; foundry, 90s.; cold-air, 115s.; Northampton, 493, to 50s.; 
Derbyshire, 50s. to 51s.; North Staffordshire forge 51s, 6d. to 
52s, 6d.; best, 58s. to 59s. 


Manufactured Iron. 

The best bar houses continue well placed for work, and 
the £8 basis price is maintained, but unmarked sorts are quiet at 
about £6 2s, 6d. Very little is doing in plain black sheets, 
doubles being quoted £7 2s, 6d. to £7 5s, There is a good de- 
mand from the Argentine and from British South Africa and 
Australia for galvanised corrugated sheets, but the Indian de- 
mand is below par. Makers quote £11 to £11 5s, f.o.b. 
Liverpool. 


Steel Steady. 
There is a moderate demand for semi-finished steel at 
£4 15s. for Bessemer sheet bars and £4 17s, 6d. for Siemens. A 
rather better inquiry is also experienced for manufactured sorts, 
mild steel engineering bars being quoted £6 7s. 6d. to £617s. 6d.; 
angles, £5 17s. 6d. to £6; girder plates, £6 to £6 2s. 6d.; and 
boiler plates, £7 5s. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
A Stagnant Market. 


‘THERE seems to be a consensus of opinion that the market 
for pig iron is stagnant. The boom which was predicted a few 
months ago and supported by good American advices, and which 
caused a large amount of speculation, has spent itself. Within a 
comparatively short time also has come trouble in the cotton 
trade, which has of itself caused a sagging tendency. On the Iron 
Exchange on Tuesday the attendance was about an average one, 
but there were few inquiries and still fewer actual orders to give 
out There was very keen competition for business, and prices 
much under makers’ rates were accepted by merchants. Scotch 
iron was 6d. to 1s. per ton lower in second hands, and although 
officially there was practically no change to record in English 
makes, there was a good deal of undercutting stated to be going 
on, Still there were sanguine individuals who predicted that the 
relapse was only of a temporary nature, and that not only was 
America buying both Cleveland, Scotch, and Cumberland iron, 
but the demand for Germany was also good. Certainly shipments 
continue on a fair scale, which will probably give some colour to 
the idea, 


Finished Iron and Steel, 


There was no new feature to note in this department. 
Steel and steel products remain steady. 


Copper, Brass, Lead, and Tin. 


Raw copper had an upward tendency, but manufactured 
was on the quiet side, with no change in quotations to note. 
Lead: Sheets steady. Tin: English ingots were a shade dearer. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s.; 
Derbyshire, 55s.; Middlesbrough, open brands, 60s. 1d. to 60s. 4d. 
Scotch: Gartsherrie, 61s. 9d.; Glengarnock, 61s. 3d. to 61s. 64.; 
Eglinton, 60s., delivered Manchester. West Coast hematite, 62s, 
to 62s. 6d.; East Coast ditto, 60s., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 59s. 9d.; Glengarnock, 593. 3d. to 592, 6d.; 
Eglinton, 58s, Delivered Preston: Gartsherrie, 60s. 9d.; Glen- 
garnock, 60s. 3d. to 60s. 6d.; Eglinton, 59s. Finished iron: Bars, 
£6 10s,; hoops, £7 12s, 6d.; sheets, £7 15s. to £8. Steel: Bars, 
£6 2s. 6d. to £6 5s.; hoops, Lancashire, £7 5s.; ditto, Stafford- 
shire, £6 17s, 6d. to £7; sheets, £7 17s. 6d. to £8; boiler 
plates, £7 5s. to £7 7s. 6d.; plates for tank, girder, and bridge 
work, £6 5s. to £6 7s. 6d.; English billets, £4 12s, 6d. to £4 15s.; 
foreign ditto, £4 10s. to £4 15s.; cold-drawn steel, £9 10s. to 
£9 15s. Copper: Sheets, £70; best selected, £61; tough ingot, 
£61 per ton. Copper tubes, 84d.; rolled brass, 64d.; brass wire, 
64d.; brass turning rods, 64d. Sheet lead, £17 per ton. English 
tin ingots, £135 10s, per ton. 


The Lancashire Coal Trade. 


There was a very quiet feeling on the Coal Exchange, and 
steam and manufacturing coal generally wasdull. House coal had 
been in better demand owing to the cold spell, but its disappearance 
apparently does away with any hope of an advance in this depart- 
ment, Demand on shipping account was fairly good. 


BaRROW-IN-FURNESS, Thursday. 
Hematites. 


There is still a very.quiet tone in the hematite iron trade, 
and the volume of business doing is not so satisfactory as of late. 
It is obvious, however, that the depression now experienced will 
only be transient, as there is abundant evidence that ere long the 
demand will assume larger proportions, This is having the 
tendency to make sellers firm, especially as they are for the most 
ae: well sold forward into the early months of next year. There 

as been some angling of late for prices of delivery next year, and 
makers are treating for these with some firmness, as they have 
the knowledge that in all probability higher values will soon rule. 
Quotations this week rule at 62s. for mixed Bessemer numbers, 
net f.o,b., with 63s. and 64s, three months. Warrant iron sellers 
are at 61s. 6d. net cash, and buyers at 61s. 3d. Stocks of iron 
have been increased during the week by 495 tons, and now stand at 
16,341 tons, Makers are holding only a comparatively small bulk 
of metal. Two additional blast furnaces have been started this 
week, which seems to indicate that trade is improving from a 
maker’s point of view. Several other furnaces throughout the 
district are ready to be put on blast at an early date so soon 
asthere are indications of anything like a permanency in an 
improved demand for metal. Satisfactory reports are to hand of 
the trade in special hematite, ferro-manganese, spiegeliesen, and 
charcoal iron, and there is expected to be an improvement in all 





these branch The d d for iron ore is better, on account of 
the increased consumption of the extra furnaces in blast. Prices 
remain as last quoted, ranging from 12s. to 18s. for ordinary and 
best sorts. Some large cargoes of hematite and manganiferous 
ores have lately been imported from foreign sources for reduction 
in the district, and there has been one cargo of brown hematite 
from Ireland. It is expected that a much better trade will be 
done locally in hematite iron ore, as not only is it largely con- 
sumed in the district, but many cargoes are shipped every week 
to coastwise ports, 





Steel. 

There is a steady trade in railway material, and the 
demand has lately been adequate to keep all the mills going 
steadily, but the report is now that difficulty is experienced in 
booking orders to maintain regularity of output, although the 
mills sometimes go on to tin-plate bars, shoe plates and other 
classes. Prices are steady at £5 5s. per ton net f.o.b. The trade in 
shipbuilding material is quiet, and orders arising at Barrow have 
for some time past been sent mainly to South Wales, Plates are 
at £6 per ton net cash. 


Shipbuilding and Engineering. 

Vickers, Son and Maxim booked an order from the 
Admiralty the other day for one of the City class of cruiser scouts, 
and on Saturday the firm launched one of the same type of craft, 
H.M.S. Liverpool. Other important work is being tendered for. 
Engineers are busy. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 10,533 tons, against 12,219 tons in the corre- 
sponding period of last year, a decrease of 1686 tons. The aggregate 
shipments this year have reached 514,551 tons, against 409,058 
tons in the corresponding period of last year, an increase of 
105,493 tons. Coal and coke are steadier. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Steam Coal—Exports Diminishing. 


THOUGH the Baltic trade may now be considered to be 
closed for the upper ports, shipments are being made for the 
lower reaches up to Riga. This port keeps open much longer 
than the more easterly, and fair shipments are still going there. 
This helps to keep up the price of steam coal, which is generally 
easier, as has been previously noted, at this time of the year. 
The rate ruling for steam coal for shipment is 8s. 6d. per ton. No 
contracts have yet been made for next year’s requirements, both 
buyers and sellers awaiting developments. The expectation is 
that higher prices will rule for contracts in 1910 ; buyers appear 
reluctant to face the terms at present offered for next year by 
coalowners. The shortage of coal, to which we referred some 
time ago, dates from the lst of July, and is now helping coal- 
owners who are in arrears with manufacturers’ requirements over 
that period. The official return of coal exports from Hull for the 
week ending 26th October last shows a weight of 50,467 tons, as 
compared with 64,710 tons for the corresponding week of last 
year. The principal market was Fiume, with 5789 tons, Rotter- 
dam being close up with 5672 tons, and Riga third with 4940 
tons, 


House and Gas Coal, &c.—Active Business. 


Household fuel is now in very good request, and several 
collieries are pressed for deliveries, owing to the increased needs 
of the advancing season. There seems to be no necessity for any 
official declaration of an advance, buyers accepting the change as 
a matter of course. Best Barnsley is now fetching from 12s. 6d. 
to 143. per ton; secondary descriptions, 10s, 6d tolls, 6d. per 
ton. There is not so much demand for the secondary grades. 
Deliveries under the new contracts for gas coal are now being ex- 
tensively made, as is usual at this season of the year, and pits are 
generally working good time. The railway companies are taking 
very full quantities of coal, and several of them in arrear are 
urgent in their requirements, 


Small Coal and Coke. 


The market for slacks is well maintained, more especially 
in the better qualities, which are in firm request at from 4s. 6d. to 
5s. 6d. per ton. There is less demand for the lower qualities. 
The inquiry for coke keeps strong, the district ovens making 
close upon their maximum outputs. Current quotations are 
12s. 6d. per ton for best washed, and lls. to lls. 6d. for un- 
washed. For forward contracts, best washed has risen 6d. per 
ton, making the price 13s, per ton. 


The Iron Market—Hematites Stiffening. 


Hematites are somewhat stiffer. This, however, is more 
speculative than actual, the iron being sold going into stock. 
Shipping is normal; the consumption, though showing some 
improvement, is not up to production. Official quotations 
remain much the same, and sellers are not desirous of press- 
ing sales, in the hope of higher values ruling later on. 
West Coast hematites, 68s. to 70s. r ton; East Coast, 
65s. to 67s. per ton, both net, delivered in Sheffield and Rotherham. 
In Lincolnshire iron buyers appear to have purchased more freely 
than required in the anticipation of a brisker trade than has been 
realised, and deliveries now being made are more than sufficient 
for the specifications coming forward. A considerable quantity of 
basic iron is being sent into Scotland, as well as to South Wales. 
The current «juotations for Lincolnshire pig iron are as follows :— 
No, 3 foundry, 52s, 6d. per ton; No, 4 foundry, 51s. 6d. per ton ; 
No, 4 forge, 51s, 6d. per ton; No. 5 forge, mottled and white, 
51s. 6d. per ton ; basic, 52s. 6d. per ton—all net, delivered in 
Sheffield and Rotherham. For business during the first six months of 
next year a premium of ls, 6d. to 2s, per ton is required on the fore- 
going quotations, The Derbyshire prices are unchanged, but still 
firm, Derbyshire No, 3 foundry making 52s. per ton, and No, 4 
forge 50s. 6d. per ton, both net, delivered in Sheffield and 
Rotherham. 


Bars, Hoops, and Sheets. 

Bar and finished iron continue very depressed, and no 
improvement can be looked for until the home market begins to 
show signs of renewed activity. No indication of the much- 
needed change is as yet perceptible. Quotations: Bars, £6 10s. 
per ton; hoops, £7 10s. per ton ; sheets, £8 10s. per ton. We 
do not find in any quarter expectation of material improvement 
this year. 


Marine, Military; and Railway Material. 


The various works engaged in these important depart- 
ments of the heavy industries continue fairly occupied. Orders 
for marine forgings are, however, except in special cases, not 
very plentiful, not much new shipping for the mercantile marine 
being placed. A few orders are reported as having been received 
for military material in the way of gun forgings and shel], mostly 
to replace diminished stock, Railway material, on the other hand, 
still continues very flat in demand, and fresh orders, either for 
home or abroad, are scarce. Employment, therefore, is but 
indifferently afforded in this department. The high grades of 
steel are still fairly ordered, both for home and American 





markets, 


NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 

BUSINESS is somewhat slow this week in the Cleveland 
pig iron market, and makers are holding off from buying ; but as 
producers are in a good position, and are not forced to sell, there 
is no weakening in prices. The competition of second hands has 
become less, for it being just at the beginning of the month they 
can wait before realising, as they have all the month in which to 
take delivery of the iron that falls due to them in Novemer, and 
as there is some chance of their obtaining better prices for it it is 
apparently to their advantage to stick to the iron as long as possible. 
Quotations are very steady, not only for makers’ iron, but also for 
warrants ; indeed, it is a long time since there was so little change 
as has been noted during the past fortnight. Prospects are 
generally favourable, and almost every trader takes a sanguine 
view of the prospects fur next year, whether America is a large 
buyer or not. ‘The probability, however, is that Cleveland will do 
a good business with the United States in 1910, and already 
founders in the Eastern States are experiencing difficulty in 
getting from American producers all the pig iron they need, 
and this though the output in the States is now double what 
it was at one time last year—it is reported to be at the 
rate of thirty millions per annum, and practically nearly 
all the producing facilities in the country are being utilised. 
Attention here is more than ordinarily directed to the state of 
affairs in America, and there is good ground for expecting that 
much Cleveland iron will have to be shipped to Philadelphia and 
Baltimore next year, as was the case in 1907. Nearly all the iron 
that was sent then was used in the Eastern States. This week the 
inquiries from America for Cleveland pig iron have been very few, 
and no more orders are reported to have been booked. But the 
reports from the States are as encouraging as ever, and have a 
good infiuence on this market, as also have the large shipments of 
pig iron that are being made from the Tees -- the best that have 
been shown for nearly two years. The quotation for No. 3 
Cleveland G.M.B. pig iron for prompt f.o.b. delivery has been 
maintained for the last fortnight at 51s. 6d. per ton, while No. 1 
has been at 54s.; No. 4 foundry at 50s,; No. 4 forge at 49s. 6d. ; 
mottled at 49s.; and white at 48s. 6d. per ton, but ls. per ton 
more is quoted for delivery over the first quarter of next year. 
Producers do not show much disposition to commit themselves 
to contracts for next year, as they believe that they 
will be able to realise a higher range of prizes than 
consumers are at present prepared to give for forward delivery. 
Certainly everything points to more trade and better prices in 
1910. Of the 114 blast furnaces built in the North of England 
79 are now in operation, and of those which are out 15 are being 
rebuilt. The Tees Furnace Company has dismantled three fur- 
naces and is building two larger furnaces on the site. The 
Linthorpe-Dinsdale Smelting Company has this week relighted a 
furnace at its Dinsdale Works, and has now three in operation 
out of four built. 


Hematite Pig Iron. 


The prospects are very good for makers of East Uoast 
hematite pig iron, as all those who are users of this description of 
pig iron are finding trade more satisfactory, and will require a 
larger tonnage next year. Just at present, however, few orders 
are being given out, but that is not of much account, for pro- 
ducers’ books are well filled for the next three months, and they 
can afford to wait. Like all other sellers, they are quoting more 
for forward than for prompt delivery. For mixed numbers for this 
year’s delivery the price is 603. per ton, while for the first quarter 
of next year it is 62s. 6d.; and for the second quarter, 65s. Rubio 
ore is nominally at 17s, 6d. per ton for delivery over this and next 
month, but there is no actual business to fix the value. Most 
sellers will not quote for next year’s delivery, as they have not 
made up their minds yet what they shallask. Where a price is 
asked it is much beyond anything the consumers will give, and so 
no business results. Coke is rising in price, as supply is hardly 
equal to requirements, and for furnace coke 17s, 3d. per ton must 
be given. 


Stock of Cleveland Pig Iron. 


Messrs. Connal report that on October 31st they held 
335,485 tons of Cleveland pig iron in their public stores, an 
increase for the month of 21,510 tons, as compared with 25,473 
tons in September. In July last year they held under 48,000 tons ; 
at the end of October, 1908, no more than 88,501 tons, and at the 
close of the year 136,314 tons. Thus during the ten months of 
the current year there has been an increase of close upon 200,000 
tons, At the endof October the quantity of No. 3in the public 
store was 309,010 tons (increase for month 17,204 tons), of other 
iron deliverable as standard 23,565 tons (increase 4481 tons), and 
of iron undeliverable as standard 291 tons (decrease 175 tons). 


Shipments of Pig Iron. 


The exports of pig iron from the Cleveland district in 
October were very good—brisker, indeed, than they have been in 
any month since February, 1908, and they contrasted strongly with 
the September shipments, which were very disappointing. Asamatter 
of fact, they were 31 per cent. better than in September, the 
total being 126,904 tons, a quantity only exceeded in three 
Octobers in the history of the trade—in 1899, 1906, and 1907, and 
it was better than the average of October over the past ten years 
by 16 per cent., that average being 109,853 tons. October ship- 
ments are nearly always good because the northern navigation is 
nearing its close, and those who have to send iron to the ports in 
the Baltic are compelled to ship without delay. As compared 
with October last year, an increase of 23,935 tons, or 234 per cent., 
is reported, but, as compared with October, 1907, a decrease of 
14 per cent. has to be noted. The good shipments of October this 
year are chiefly due to the American demands, no less than 28,799 
tons having been sent to the United States and Canada, whereas 
9050 tons were dispatched in September and only 1650 tons in 
October last year. ‘The deliveries to North America have been 
much larger this year than last, for they have reached 91,769 tons, 
against 25,596 tons in the first ten months of 1908. Prospects are 
good for further increases. German consumers have wanted com- 
paratively little. Over 60,C00 tons have been sent in a month from 
the Tees to German ports, but last month only 14,910 tons were 
dispatched, against 21,513 tons in October last year. The exports 
to Italy are again increasing, 10,851 tons having been sent last 
month. Heavier deliveries have been made to France, Belgium, 
Japan, and Norway and Sweden. ‘Trade with Wales is being 
extended. 

Manufactured Iron and Steel. 

Trade continues to improve in most branches of the 
finished iron and steel trades, and works are employed more fully 
than for the last two years, but it cannot be reported that 
quotations have been advanced within the last few weeks. But 
the tendency is upwards in most branches. The better trade is 
reflected in the larger shipments from the Tees, for 53,053 tons of 
finished iron and steel (chiefly rails, galvanised sheets, joists, and 
hoops) were exported in October, 1909, against 35,487 tons in 
October, 1908; and the ten months’ return was 531,833 tons this 
year against 482,226 tons last year. 


Shipbuilding. 

Improvement is reported every week now in the 
shipbuilding industry, and fresh orders are reported at a very 
satisfactory rate, especially on the Tyne, while increased prices 
are secured for new vessels, The ler for one of the new- 





rotected cruisers of the ‘‘ City” class for the British Admiralty has 
Son secured by Sir W. G. Armstrong, Whitworth and Co,, 
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Elswick, who have already the Newcastle in hand. At West 
Hartlepool Messrs. Wm. Gray and Co. have got an order for three 
large steamers from Messrs. F. C. Strick and Co., of London, and 
Messrs. William Milburn and Co., of Newcastle and London, have 
ordered an 8000-ton steamer from Messrs. R. and W. Hawthorn, 
Leslie and Co, 


Coal and Coke. 

It must be reported that the condition of the coal trade 
is disappointing at present, and, indeed, it must be described as 
depressed, so far as the steam coal branch is concerned. The 
unsatisfactory state of business may be judged by the fact that, 
whereas a few months ago over 13s. per ton f.o.b. was paid for 
best steam coal, it can be bought readily now at 10s., and it has 
fallen ls. during the last month. Very seldom is steam coal 
obtainable at prices below those paid for gas coal, but now the 
latter are the dearer by fully 9d. per ton, The bad weather at 
sea has delayed the arrivals of steamers, and the coal that was 
raised to be shipped in them has had to be thrown on the market 
and sold at whatever price could be got. There has thus been 
during the past few days a large tonnage of cheap prompt coal. 
German competition is keenly felt, and an instance is in the 
Paris, Lyons and Mediterranean contract for coking coal. Hitherto 
it has always come to the Durham coalfield, and last year 170,000 
tons were taken from this district, but this year only 70,000 tons 
have been allotted to Durham, and 96,000 tons to Germany. The 
coke trade shows a marked contrast to the coal trade; the 
demand is increasing, and supply is hardly equal to it. The 
price of furnace coke is up to 17s. 3d. per ton, delivered 
Middlesbrough. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


General Business Outlook. 

THERE is a quieter feeling in the speculative markets, 
operators having been induced to close accounts owing to dearer 
money and disappointment at the slowness of trade development. 
A great deal of capital is going into new limited liability com- 
panies, most of them having their property and interests abroad. 
This is, of course, a proceeding that has been usual on the part of 
investors, in the absence of openings for such enterprise at home, 
and therefore occasions no surprise. Notice is being taken, how- 
ever, in commercial circles of the extraodinary extent to which 
rubber interests have developed during the present year. The 
capital being put into rubber and roller-skating companies is so 
great and their development so rapid and abnormal, that it is 
beginning to be felt that these speculations, especially the former, 
are being overdone, and that there is real risk of large amounts of 
money being lost to shareholders. 


The Pig Iron Market. 

The pig iron warrant market has been comparatively 
quiet this week. On some days hardly any business has been 
done. It is notable, however, that the market has so far received 
considerable support, else prices must have had a weaker tendency. 
Business has been done since last report in Cleveland warrants at 
51s. to 51s. 6d. cash, 51s. 6d. to 51s. 10}d. one month. and 52s. 1d. 
to 52s. 64d. three months. Transactions are also officially noted 
at 51s. 7d. for delivery in twelve days, and 5ls. 8d. twenty-four 
days. The public is now giving comparatively little attention to 
pig iron warrants. 


Scotch Makers’ Iron. 

The output of pig iron is being well maintained, the larger 
proportion of it being hematite. There are eighty-two furnaces 
in operation in Scotland, compared with seventy-seven at this time 
last year. An examination of the ironmasters’ books by the 
cfticial accountant shows that the prices obtained for pig iron in 
the last three months entitles blast furnacemen to an advance of 
24 per cent. in their wages—an extra rate which will continue to 
be paid during the next three months, according to agreement. 
The market for makers’ iron is, if anything, somewhat easier this 
week, and although at the time of writing prices are maintained in 
the case of special brands, there is a little more disposition to meet 
the ideas of buyers. G.M.B. is 6d. per ton lower than a week ago. 
At Glasgow, Monkland is quoted f.a.s., No. 1, 58s.; No. 3, 56s.; 
Carnbroe, No. 1, 603.; No. 3, 57s.; Clyde, No. 1, 62s. 6d.; No. 3, 
57s. 6d.; Gartsherrie and Calder, Nos. 1, 63s.; Nos. 3, 58s.; Lang- 
loan and Summerlee, Nos. 1, 65s.; Nos. 3, 60s ; Coltness, No. 1, 
90s.; No. 3, 59s, 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
58s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 65s.; No. 3, 
60s.; Dalmellington, at Ayr, No. 1, 62s.; No. 3, 57s.; Shotts, at 
Glasgow or Leith, No. 1, 63s.; No. 3, 58s ; Carron, at Grange- 
mouth, No. 1, 65s. 6d.; No. 3, 59s. 6d. per ton. Stocks of pigiron 
are understood to be accumulating to a greater extent at the 
works than for some time past. There has been comparatively 
little disposition on the part of merchants to enter into contracts 
for the future delivery of pig iron. Several export contracts of 
this descriptior have, indeed, been lately arranged, but they are 
not of great extent. There is a lack of home orders at the 
moment, and the tone altogether is quiet, 


The Hematite Trade. 

The market for hematite has continued dull, with practi- 
cally no transactions in warrants, and, so far as can be ascertained, 
comparatively few in makers’ iron. While current demand is 
dull, there is a disposition on the part of makers to avoid future 
business except at prices considerably above those now current. 
There has been some apprehension that hematite ore might 
advance in value owing to the reports of the increased supplies 
likely to be wanted for America. Imports of ore in the last few 
weeks have not been quite so large. Eleven cargoes reached the 
Clyde in the course of the last few days. In an earlier part of 
the year the imports have not infrequently amounted to about 
twenty cargoes a week. Merchants quote Scotch hematite pig 
—" 6d. per ton for delivery at the West of Scotland steel 
works, 


Pig Iron Shipments. 
The shipments of pig iron from Scottish ports in the past 
week were 8398 tons, being 5246 tons more than in the corre- 
sponding week of last year. The total shipments for the past ten 


months amount to 237,614 tons, being 11,918 tons less than in the’ 


same period of 1908. The arrivals at Grangemonth of pig iron 
from Cleveland and district are for the week 7155 tons, a decrease 
of 3410, and for the ten months 384,999, showing a decrease of 
6820 tons, 


The Demurrage Question. 

It is now about twelve months since the Scottish railway 
companies raised the question of demurrage charges for the deten- 
tion of railway wagons beyond a certain time judged sufficient for 
their discharge. Rates were fixed by the companies, and these 
were‘nominally put in force from the beginning of the present year, 
the institution and conduct of the system entailing much extra 
work and expense on the part of the railway management. The 
charges were from the first repudiated by the traders, who have 
steadily ignored them. Many conferences have been held on the 
subject without result, and while the railway companies desire a 
settlement of the matter through the Board of Trade, the traders 
prefer to have the matter determined by the Railway Commis- 
sioners. A serious complication has now been introduced 
by® the railways declining to allow new wagons belonging 
to the traders to be placed upon their system. This 
yesolution has arrested the building of traders’ plant for the time, 





and the matter threatens to lead to litigation between the traders 
and the railway companies. 


The Clyde Shipbuilding Trade. 
The amount of new work now received by the shipbuilders 
on the Clyde for the British Admiralty has tended greatly to im- 
prove the outlook ia the shipbuilding industry, and will gradually 
reduce the numbers of men out of employment. A fair number 
of mercantile contracts have also been coming to hand. 


Finished Iron and Steel. 

The finished iron trade continues dull, with great scarcity 
of employment. Steelmakers report a rather better inquiry for 
shipbuilding material, while a good business is being done for 
miscellaneous goods, and especially thin sheets for export. 
Interest has been evoked in steel circles by the anticipation that 
= great Canadian bridge contract will be in the market without 

elay. 


The Coal Trade. 


The shipping demand for coal has been moderate, and the 
prices are easier. House coal isin better demand for home use, 
and sells at steady rates. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


THE continuance of stormy weather, and delay of 
expected tonnage, had again a depressing influence on the coal 
market, but towards the end of the week things brightened, and 
there seemed a prospect of a change, probably, as some imagined, 
for bright autumnal weather, when house coal would harden, and 
delayed steamers get their cargoes and be cleared. Up to 
mid-week the tendency was to allow 3d. per ton off steam coal 
quotations, and coalowners rather feared that prices might slide 
down into the 16s. rut. This has not taken place so far, but sales 
have been effected at 16s. $d. The close of the week brought a 
slight improvement, though discounted by the occurrence of the 
Darren explosion, and of minor events, Best households are 
showing signs of a slight advance. 


Latest Quotations Cardiff. 

Mid-week the market at Cardiff had a more hopeful 
aspect ; tonnage had improved, and it was only where wagons 
were needed and stocks were in excess of requirements that 
buyers were able to get concessions. As an authcrity on ‘Change 
remarked, the tone of business is getting steadier for all descrip- 
tions of Jarge coal. Sellers of best bunker coals were asking as 
much as 93, 3d. Latest quotations :—Best large steam, 16s. 9d. 
to 17s. 3d.; seconds, 15s, 6d. to 16s. 3d.; ordinaries, 14s. 6d. to 
15s, 3d.; best drys, 16s. to 16s. 6d.: ordinary drys, 14s. to 
14s, 3d.; best washed nuts, 14s. to l4s. 6d.; seconds, 13s. to 
13s. 6d.; best washed peas, 12s. 6d. to 13s,; seconds, lls. to 
12s.; very best smalls, 8s. 9d. to 9s. 3d.; best ordinaries, 6s. 9d. to 
7s. 6d.; inferior kinds, 6s. to 6s. 6d.; very best Monmouthshire 
black vein, 15s. to 15s. 6d.; ordinary Western Valleys, 14s. 3d. to 
14s. 6d.; best Eastern Valleys, 13s, 3d. to 13s, 6d.; seconds, 12s. 6d. 
to 13s, Bituminous coal: Very best households, 17s. to 18s.; 
best ordinaries, 15s. to 16s.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; 
brush, 13s. 6d. to 13s, 9d.; smalls, 103 to 10s. 6d.; No. 2 
Rhondda, 12s. to 12s, 6d.; through, 9s, 6d. to 103.; smalls, 6s. 9d. 
to 7s. 3d. Patent fuel, 15s. to 15s. 6d. Pitwood, 19s. to 19s. 6d. 
Coke: Special foundry, 24s. to 27s, 6d.; foundry, 19s. to 2ls.; 
furnace, 17s, 3d. to 18s, 


Newport Coal. 

The weakness of the coal trade last week was marked, 
and the disasters which occurred, in a district which had enjoyed 
long immunity from explosions since Risca and Abercarne, did not 
lessen coalowners’ troubles. The shipments totalled about 49,000 
tons foreign and 15,000 tons coastwise ; values generally 3d. less 
to clear wagons. Pit stoppages numerous still ; future deliveries, 
prices firm Latest :—Very best Newport black vein, 14s. 9d. to 
15s. 3d.; Western Valleys, 13s. 9d. to 14s. 3d.; Eastern Valleys, 
13s. to 13s. 3d.; other kinds, 12s. 3d. to 12s. 6d.; best smalls, 
6s. 9d. to 7s. 3d.; seconds, 6s. 3d. to 6s, 6d.; inferiors, 5s. 9d. 
to 6s. 3d. Bituminous: Best house coal, 15s. to 15s. 6d.; 
seconds, 14s. to 14s. 6d. Patent fuel, 15s. to 15s. 3d. Coke: 
Foundry, 18s. 6d. to 19s.; furnace, 17s. to 17s. 6d. Pitwood, 
193, 3d. to 19s, 6d 


Swansea Coal. 

The port suffered like all the Bristol Channel ports from 
the severe storms, and it was the subject of remark and surprise 
that disasters had not been more numerous and more severe in 
character. The trade of the port showed a great falling off, the 
revenue of the port indicating a difference of 30,000tons. Latest: 
—The anthracite coal market this week showed no marked altera- 
tion. Swansea, large, steady; red vein, large, improved ; nuts 
and cobbles, in demand ; rubbly culm, still advancing ; duff, very 
weak. Best anthracite, 24s, to 25s. net; second malting, large, 
21s. 6d. to 22s. 6d. net; big vein, 18s. to 20s., less 2}; red vein, 
12s. 6d. to 13s. 6d., less 24; machine-made cobbles, 23s. 6d. to 
24s. 6d. net ; Paris nuts, 26s. to 27s. net; French nuts, 263. to 27s. 
net ; German nuts, 26s. to 27s. net ; beans, 17s, 6d. to 18s. 6d. net ; 
machine-made large peas, 11s. to 12s. 6d. net ; fine peas, 10s, 6d. 
to 11s. net ; rubbly culm, 5s. 3d. to 5s. 6d., less 24 ; duff, 2s, 6d. to 
3s.net. Steamcoals: Bestlarge, 17s. to18s., less 24 ; seconds, 14s, 6d. 
to 15s., less 24; bunkers, 9s. 94. to 10s. 64., less 24 ; smalls, 7s. 6d. 
to 9s. 6d., less 2}. Bituminous: No. 3 Rhondda, 18s, to 18s. 6d.; 
through, 14s. 9d. to 15s. 6d.; small, 103. 6d, to 11s, all less 2}. 
Patent fuel, 13s. 6d. to 14s., all less 24. 

Iron and Steel. 

Some relief to a stagnant kind of condition has been 
afforded by business in connection with India State Railways. On 
the 31st a quantity of rails—1835 tons—was sent from Cardiff to 
Kurachee, and later in the week 1400 tons general cargo and 200 
tons steel sleepers left the same port for Bombay. The Dowlais 
works have been busier, but not to the extent hoped for. Fish- 
plates, light colliery rails, and miscellaneous makes have been 
in fairly good quantities, but the usual railway orders have been 
delayed. Pig iron has come to Wales from Middlesbrough and 
Grimsby, and 1730 tons steel billets from Bruges. Bristol 
continues to keep a busy trade in iron with Newport. Mid- 
week Mordey Jones imported 1500 tons steel from Bruges to 
Newport, Mon. Steel and iron scrap is coming in freely ; iron 
ore cargoes few; Swansea none, Dut quantities of pig iron. 
Latest prices: Rubio ore is down to 16s. 6d. to 17s, at Newport 
and Cardiff. At Swansea Metal Exchange the following quotations 
were given :—Pig iron: Hematite, mixed numbers, 61s. 14d. cash 
and month ; Middlesbrough, 51s. 4d. and 51s. 6d. month ; Scotch, 
57s. 44d. cash and month ; Welsh hematite, 66s, to 67s. 6d. deli- 
vered ; East Coast hematite, 64s. to 65s. cif. Steel bars: 
Siemens, £4 15s. per ton; Bessemer, £4 12s. 6d. Block tin, 
£138 10s. Other quotations: Copper, £57 12s. 6d. cash and 
£58 16s. 3d. three months ; lead, English, £13 11s. 3d.; Spanish, 
£13 1s. 3d.; spelter, £23 33, 9d.; silver, 234d. per ounce. 
Middlesbrough is exporting to Wales steel joists, angles, and flats. 
Iron ore has come in to Guest and Co. 


Tin-plate. 
The Swansea Harbour Trust return last week was the 
following :—Received from works, 104,712 boxes ; shipped during 
the week, 57,322 boxes ; stocks remaining at docks and warchouses, 





140,000 boxes. Briskness continues the prominent feature of the 
trade, and the settlement for two years between the employers 
and workmen is expected still further to improve its prosperous 
condition. Latest prices :—Ordinary tin-plates, 1 C., 20 . 14 
108 Ib.; Bessemer primes, 12s. 454. to 12s, 6d. Siemens same, 
I,C. ternes, 28 x 20, 112 sheets, 223, C.A. roofing sheets, £8 10s, 
to £8 15s. per ton. Big sheets for galvanising, £8 103. Fini-hed 
black plates, £8 10s. to £9 15s. per ton, Galvanised sheets, 24 g, 
£11 per ton. : 


Swansea Valley Industries. 

Full time is being worked in the spelter factories. Six 
are now in regular operation, and in the nickel silver and copper 
establishments the same healthy condition obtains. The copper 
works are doing five days’ work per week, and good accounts are 
to hand of the safety fuse factory, and the sulphuric acid work, 
Local foundries and engineering shops are all doing well. 


Lianelly. 

The market last week was rather quiet, but this was only 
regarded as temporary, as the principal works are well booked 
ahead. All mills busy, and Dafen and St. David’s will soon be in 
healthy activity. Dumping is strong. Discussions iv new 
de-tinning works are in evidence, and may lead to something. 








AMERICAN NOTES. 
(From our own Correspondent.) 
PHILADELPHIA, October 27th, 


THE extraordinary demand for coke has pushed prices upward 
to 3.25 dollars for foundry purposes, with a probability of its 
reaching 3.50 dollars, The entire coke-producing capacity of the 
country is now being strained to the utmost as far as the intention 
of the producer is concerned. ‘The United States Steel Corpora- 
tion estimates that 3 per cent. better returns could be had from 
their investment in the coke regions of Connellsville if the supply 
of drink could be regulated. There are 25,000 persons concerned, 
largely foreigners, and the corporation propose, by acting through 
the Pittsburg Brewing Company, of which they have gained con- 
trol, to prevent the purchase of beer in kegs and barrels. The 
purpose is to increase the number of licensed drinking places so that 
all workmen can be supplied by the glass, but to stop the sale in bulk, 
It has been ascertained that for 72 hours after each pay day the 
coke ovens do not run at more than two-thirds of their capacity, 
and that there is scarcely a pay day when hundreds of tons ot 
coke are not ruined by the inability to get men to care for it 
at that time. The corporation proposes to obtain possession of 
the nine breweries in the region, for which 10,000,000 dollars have 
been offered, and to keep all other beers out of the region. It 
has been shown that 75 per cent. of the crimes are committed 
within 48 hours after pay day. As arule, a fair degree of temper- 
ance prevails in all iron and steel centres. ‘This is an interesting 
movement, and if successfully carried out will do much to increase 
the output of coke and preserve the morality of the workmen. 
The steel industry is in a disturbed condition. The Steel Corpora- 
tion are preparing to blow in two more of their blast furnaces, 
Prices have again advanced, and basic pig is quoted at 15.50 
dollars. Bessemer has also moved up, and there is a hardening 
tendency in all mili products. Within a week 60,000 tons of 
Bessemer pig have been sold at 19 dollars at Pittsburg, and an 
advance to 20 dollars is threatened, This statement is hazarded 
on the fact that five large steel concerns will soon be obliged to 
come into the market for raw material, Within sixty days these 
companies have taken 150,000 tons out of the market. Just how 
or where they are to be accommodated does not at present 
appear. Additional furnace capacity is indicated. This necessity 
cannot be met under many months, It now looks as though a 
genuine pig iron scare is inevitable. Large orders are coming in 
from railroads for cars, engines, and track equipment. Finished 
material of all kinds has moved up within a week. Billets now 
command from 1 dollar to 2 dollars for early delivery. It might 
be mentioned incidentally that the general advance in prices in 
raw material has led to a shutting down of the cotton mills in 
North and South Carolina, throwing out 20,000 operatives. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Sremens BrotHers’ DyNAMO Works, Limited, ask us to state 
that starting from the Ist inst. the address of their Supplies 
Department will be 39, Upper Thames-street, London, E.C. At 
this address they have opened a warehouse and showroom. From 
this date their office and stores in Abchurch-yard will be 
discontinued. 

WE are asked by Simpson, Strickland and Co., Limited, of 
Dartmouth, t> say that Mr. F. C. Simpson, who bas taken no 
active part in the business of the firm for a number of years past, 
has now definitely retired, and that the vacancy on the Board of 
Directors has been filled by the appointment of the present works 
manager, Mr. J. E. Cooper. 








BIRMINGHAM ASSOCIATION OF ENGINEERS.—The ordinary monthly 
meeting of the Association will be held at the Grand Hotel, Birming- 
ham, to-morrow, Saturday, the 6th inst. The chair will be taken 
at 7 p.m. Paper, ‘‘ Water Organisation with a view to Profit- 
making,” by J. Batey. There will be an extra meeting on the 
18th inst., when a paper on ‘‘ Aerial Navigation,” illustrated by 
lantern slides and models, will be read by Dr. A. R. Ratcliffe. 


ASSOCIATION OF TEACHERS IN TECHNICAL INsTITUTIONS.—The 
annual meeting of this Association will be held to-morrow at 
St. Bride’s Institute, Fleet-street, E.C. The chair will be taken 
at three p.m. by Mr. J. Wilson, who is to be president of the 
Association for the coming year. One of the principal items of 
busi of this ting will be the consideration of the annual 
report of the Council. This report will contain an abstract of the 
educational and professional work accomplished during the year. 


ConTRacts.—Cammell, Laird and Co., Limited, have just 
delivered from their Grimesthorpe Works, Sheffield, to Davy 
Brothers, Limited, of the same city, a steel press base casting, 
weighing 564 tous, which is required for a 4500-ton forging press 
which the latter firm has on order for the Terni Steel Works, 
Italy. Cammell, Laird and Co., Limited, have also in course of 
manufacture a cast steel entablature for the same press, which will 
weigh approximately 51 tons.—Royce, Limited, have recently 
booked orders for two 45-ton overhead electric cranes for Canada, 
two 125-ton electric cranes for a Japanese dockyard, and twenty- 
three electric capstans for the Clyde Navigation Trustees, fourteen 
of the latter being of the Royce patented free barrel type. 


RAILWAY DEVELOPMENT IN SOUTH YORKSHIRE —The Kother- 
ham, Maltby, and Laughton Railway, the construction of which 
was authorised in 1905, has been recently opened for goods trattic. 
The line, which is about twelve miles in length, begins at a point 
near Parkgate, where an existing branch railway belonging to the 
Dalton Main Collieries, Limited, was taken over by the company. 
Proceeding in an easterly direction, the railway extends to 
Braithwell, from thence in a south-easterly course to Auston, 
where it joins the Shireoaks and Laughton Railway. This 
junction gives access over the South Yorkshire joint line to the 
large and important colliery of Dinnington Main, and this has 
been one of the chief objectives of the line, as it must for the 
present depend primarily upon mineral traffic of the surrounding 
district, 
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— 
NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


The Silesian Iron Market. 

\ TENDENCY upwards has been noticed since the beginning 
of October. Orders come in more freely, and prices have shown an 
inclination to rise. Underquoting on the part of South and West 
German firms has been less keen, and consumers show their con- 
fidence in the future by placing more contracts. Many works are 
pooked forward till far into the first quarter of 1910. A lively 
pusiness is being done in girders, not merely on local, but also on 
foreign account. Light section rails are in good request ; for 
heavy rails & fair number of orders were likewise received, and 

rospects for the spring are generally considered favourable in this 
department. At the pipe mills a brisk activity is going on, spring 
orders in gas and water pipes having, in a number of instances, 
been placed already, the terms of delivery are four to six weeks, 


Rheinland-Westphalia. 
In the various branches of the iron and steel industry 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in tales, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Coynes of Specifications may be obtained at the Patent-o, Sale Branch, 
25, Southampton-buildings, Taouatolene, London, W.C., at 8d. each. a 
The first date gwen is the date of application; the second date at the 
end of the abridgment is the date of the adverti. t of the te of 
the complete specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 











STEAM GENERATORS. 
24,100. November 10th, 1908.—IMrROVEMENTS INSTEAM BOILERS, 
Carl Martinius Olsen, of Barkerod, near Sandefjord, Norway. 
This boiler consists of an upper large shell A which is integrally 





advances in quotations have again taken place, and c s have 
toagree to these, as the works decline to sell at the former low 
rates. ‘(he majority of the mills are well supplied with orders, 
and they will be regularly employed up to the end of December. 
Beyond this period few orders are placed, owing to the uncertainty 
as regards prices, For hoops and plates an advance of M. 5 p.t. 
has been resolved upon, and for wire nails 4 slight rise has already 
taken place. Itis reported from Diisseldorf that the Steel Con- 
vention will maintain the present prices in the first quarter of 1910, 
Inland demand for sectional iron has improved during the present 
quarter. Existing orders on October Ist were 175,000 t. higher 
than on October Ist last year. 


Siegevland Iron Ore. 

At a meeting of producers which took place on the 28th of 
October, the position of the iron ore market was stated to be firm, 
and the outlook could be regarded as fairly good, Output of iron 
ore in August of this year was 145,689 t., as compared with 
127,586 t. in August, 1908, and 126,137 t. in September, 1908. 
Shipments in August of this year have been 149,588 t., and in 
September 145,439 t., as compared with 103,351 t. and 107,396 t. 
in the two preceding years. The reduction in output has been 
10 per cent. less for the last two quarters than previously. 


List Rates. 

The following are the latest list quotations as given from 
Diisseldorf on the 29th of October :—Siegerland white forge pig, 
M. 55 to M. 58 ; German Bessemer, M. 59 to M. 61; Luxemburg 
foundry pig No. 3, M. 49 to M. 51 p.t. free Luxemburg; German 
foundry pig No. 1, M 58 to M. 60; No. 3, M. 57 to M. 59; 
German hematite, M. 60 to M. 62; good merchant bars, common 
quality, M. 102 to M. 106; hoops, M. 125 to M. 130 ; steel plates, 
M. 106 to M. 112; boiler plates, M. 116 to M. 122; sheets, M. 120 
to M. 125 ; iron wire rods, M. 127.50, all per ton free at works, 


Coal in Germany. 

Business on the Khenish-Westpbalian market shows more 
life. Coke is improving—at least, so far as the demand for house- 
fire purposes is concerned, blast furnace coke remaining slightly 
neglected. The Silesian pits are selling freely, both to consumers 
and dealers, and the tone of the market is firm, with a tendency 
upwards. The agreement between the Belgian Coke Syndicate 
and the Khenish- Westphalian Coa] Syndicate has been prolonged 
for three years more, dating from January Ist, 1910. 


Austria-Hungary. 

Iron and steel meet with regular though rather limited 
demand. The business done is not exactly an unremunerative one ; 
still an improvement in prices is urgently desired in many 
branches. Coal and coke for house-fire and for gas-making 
purposes are readily bought, while in engine fuel a moderate trade 
only is done. Figures show the output in pit coal to have 
decreased 1,040,000 q. in September. During the last three 
quarters of this year the output in pit coal was only 103,450,000 q., 
which is 3,200,000 yg. less than last year. In brown'coal the 
decrease is more marked still, 9,100,000 q. less having been pro- 
duced. Accordingly, the total decrease in the Austrian coal 
production is 12,300,000 q. for the first three.quarters of this year 
as compared with last year. 


Fair Accounts from France. 

A}l the iron and steel producing districts, with the 
exception of the Loire department, report activity in the various 
trades to be improving ; especially in the East departmentsa rise has 
been noticeable since the beginning of October. Producers do not 
care for contracts that reach far into the second quarter of 1910, 
because they are expecting a rise in quotations before long. Until 
now rates have been unremunerative and low, the improving tone 
being only noticeable in the general demand. Crude iron is very 
firm. In the Longwy district 27 blast furnaces out of 38 are in 
blow, in the Nancy district 38 out of 47, with a total production 
of 7270t., against 6584 t. at the same period last year. Foreign 
sales in girders have improved. Steel castings are influenced by 
Belgian competition, which is very keen in this article. The 
wagon factories are well employed, and they have fair prospects. 
Confidence is returning in the coal trade, and stocks are decreasing. 


Belgian Iron Trade. 

Compared to the slow and rather disappointing business 
that was done in iron and steel during the greater part of the year, 
the present activity may be regarded as lively and satisfactory ; a 
tendency upwards is shown in all the principal trades, particularly 
in bars, which were so long neglected. Some makers have been 
able to get £4 17s. p.t., but in many cases orders are taken at 
4412s, Export has improved, Railsare very stiff ; in September 
11,361 t. have been exported, against 5106 t. in the year before, 
but the total export during the first nine months of this year is 
only 75,883 t., as compared with 92,804 t. in the year before. 
Consumption in pig iron has considerably improved. During the 
first nine months a rise of 30,000 t., or 34 per cent., was reported 
in output, and import too shows an improvement, 350,096 t. 
having been imported during the period mentioned, as compared 
with 309,392 t, in 1908 ; 98,427 t. were imported from Luxemburg, 
against 28,812 t. in the year before. Supplies from France and 
Germany do not show any marked change. Quotations for pig iron 
are firm. Import in iron ore was 3,196,846 t., against only 
2,510,267 t. in 1908, and 2,711,850 t. in 1907. This remarkable 
improvement chiefly falls to the French district Briey, import from 
that part having risen from 847,075 t. to 1,646,586 t. during the 
present year. Nothing of particular interest can be toid concern- 
ing the Belgian coal market, firmness prevailing all round. Foreign 
trade in coal during the first nine months of this year was as 
follows :—Export, 3,803 615 t., against 3,470,382 t. in the pre- 
vious year ; import, 4,293,642 t., agammst 3.971,203 t. in the year 
before, Import from Germany was 2,450,207 t., against 2,105,320 t. 
in 1908. Export in coke was 748,464 t., import 225,006 t., while 
in 1908 670,262 t. were exported and 230,244 t. imported. Export 
in briquettes was 416,416 t., as compared with 346,099 t., while 
105,319 t. were imported, against 141,073 t. in 1908. 








INSTITUTION OF NAVAL ARCHITECTS.—The dates of the meetings 
of the Institution will fall on Wednesday, 16th March, 1910, and 
the two following days, A reading-room bas been added t> the 
Institution offices, and is now available for the use of members 
during office hours, 





rr ted to two smaller lower shells B and_C, and which com- 
municates with the latter by means of apertures D formed in the 
boiler plate. The lower shells are connected to each other by 
means of obliquely disposed tubes E through which the water can 
circulate from one into the other. ‘he lower shells are provided 
with flues F, either plain or corrugated, which are arranged 
excentrically so as to be more accessible from above and easier to 
clean. In these flues the fire-boxes are arranged. In addition to 
this internal firing, however, provisions are also made for external 
firing, in that, between the lower shells, a fire-bridge L and grate 
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Back View. 


bars H are arranged. Underneath the grate H an easily with- 
drawable ashpan M is arranged, which, in the case of marine 
boilers, must be well insulated from the bottom of the ship. 
Behind the fire-bridge a water chamber K is arranged, which is 
formed on the rear wall P of the boiler, and this chamber is 
connected by means of a number of vertical water tubes R with 
the top of the boiler. The tubes R thus traverse the combustion 
chamber, the roof of which they, at the same time, support. The 
channels formed at the outer joints of the plates of the lower 
shells with the plate of the upper one, are converted into flues by 
means of insulated plates K placed tangentially to the respective 
shells, These flues communicate with the combustion chamber by 
means of openings K, whereby external heating of the sides of the 
boiler is effected. The flues J may also be adapted for the 
reception of superheaters.— October 13¢/, 1909. 
16,800. July 19th, 1909.—IMPROVEMENTS IN SPARK ARRESTERS, 
Frit: Hartmann, Engineer, of Albertstrasse, 28-29, Bromberg, 


(fermaniy. 
This improved spark arrester comprises the chimney cap C and 
the fitting B. The latter is inserted and suitably attached in the 
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chimney A and is so proportioned that the resulting cross 
sectional area of the annular passage A! is equal or approximately 
equal to the smallest cross sectional area of the inlet to the 
chimney, in order that the draught in the chimney may not be 
impaired, According to the constructional form shown in the 





upper engraving, the fitting B has inside it a downwardly directed, 
conical, annular deflector F by which the sparks after rebounding 
from the cap C are directed downwards in the desired direction. 
In order to prevent steam and sparks entering directly into the 
device, there is attached centrically with the spark outlet G and 
ata suitable distance therefrom a plate H which may be shaped 
optionally, ¢.g., conically, semi-spherically, or the like. Both the 
S. and cross sectional shape of this plate may be optional, 
ut it is necessary that a passage be provided for falling sparks 
between the plate and the outlet of the fitting B. Above tho 
chimney is arranged a grate-like or sieve-like annular cap C which 
is of such shape that sparks impacting on it must rebound 
approximately along the path indicated by the arrows into the 
fitting B, whence they can fall through the outlet G towards the 
smoke-box. The constructional form, according to the lower 
engraving differs from that described above in that fitting B is also 
formed grate-like or sieve-like just as the cap C, and has within it 
at a certain distance from the outlet G a preferably roof-shaped or 
conical grate or deflector K for stopping any sparks carried up- 
wardly and returning them to the outlet G.— October 13th, 1909. 


DYNAMOS AND MOTORS. 


21,580. October 12th, 1908.—IMPROVEMENTS IN AND RELATING 
TO THE CONTROL OF DYNAMO-ELECTRIC POWER SYSTEMS, 
A ktiengesellschaft, Brown, Boveri and Co., of Baden, Switzer- 
land, 

This invention relates to the control of dynamo-electrie power 
systems. In carrying the invention into effect in one manner, to a 
tly-wheel or the like is connected a normal induction machine to 
the slip rings of which a three-phase commutator motor is con- 
nected in cascade. This three-phase commutator motor can be 
regulated in such a manner as to cause the induction machine to 
work as a motor or as a generator with any desired conversion of 
energy, so as thereby to supply energy to the fly-wheel or to take 
energy from itas required. Such an arrangement is illustrated in one 
form, wherein to the induction motor B is coupled the fly-wheel A, 
the excitation of the motor by means of the collector motor C com- 
pelling it to give out energy or take in energy as required from 
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the fly-wheel. The suitable excitation of the induction motor Bis 
effected from C, which in this case is a polyphase motor. It is 
only by connecting the commutator machine in cascade with the 
induction machine that it is possible to produce an equalising of 
the load of the kind described, because it is not ordinarily possible 
to cause induction machines to give out electrical energy when 
they donot run at speeds above the synchronous speed. By suit- 
able excitation of the commutator machine the induction motor 
can be caused to run at speeds below as well as above synchronism, 
and according to this invention it can be employed in both 
circumstances to do work as well as to absorb power. It is pre- 
ferred to effect the shunt circuit excitation by means of a relay, 
and to operate this relay in such a manner that it will cause the 
induction machine to give out energy, or to absorb energy, at the 
exact moment required according to the conditions of working. 
There are two other illustrations. — October 13t/, 1909. 


28,324. December 29th, 1908.—IMPROVEMENTS IN DyNAMO- 
ELECTRIC MACHINES, Electromotors Limited, of Louisa-street, 
Openshaw, Manchester, and Ernest Greenhalgh, of 9, Tatton- 
road North, Heaton Chapel, Stockport. 

This invention relates to dynamo-electric machines, and has 
reference more particularly to improvements in the poles of the 
field magnets of such machines. A is the field magnet to which 
the laminated pole piece B is attached by bolts; the several 
laminz forming the pole piece are bolted together by through 
bolts, and the pole face is formed with ventilation spaces R 
between the groups of laminw, which are separated by distance 
ferrulesS. The pole extensions U extend across the ends of the 
poles, and may be solid and constructed of castiron. In trans- 
verse cross section they are roughly of pear-shaped configuration, 



































C a 
Sectional Elevation on Jine 2.2. 


with the apex towards the magnet, and base towards the opposite 
pole, the concave face lying on the convex part of the pole-face 
laminz ; the attachment lugs C!, which may be cast on the under- 
side fitting between the cheeks of the ventilation spaces, and 
being held in position by the through bolts S. The effect of these 
pole extensions is to increase the radial depth of the poles at the 
ends, and to give a shape of field which is beneficial in the absence 
of the interpoles, The base of the pole extensions is so shaped as 
to terminate in a curved outer end which is somewhat further 
away from the armature centre than the bore of the poles; this 
prevents ‘“‘humming.” These pole extensions may be fitted to 
either leading or trailing pole tips, but preferably to both, and 
they are so shaped as to serve the purpose of supporting the 
magnet windings D, shown by dotted lines, in position, so that 
the usual brackets fitted for this purpose may be dispensod with 
when the pole extensions are fitted.—Uctober 13th, 1909, 
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19,394. August 23rd, 1909. — IMPROVEMENTS RELATING TO 

DYNAMO-ELECTRIC MACHINES, Fred Raymond Kunkel, of 319, 
Cole-street, Swissvale Station, Pit.sburg, Pennsylvania, United 
States of America, 

The field magnet is composed of laminated sheet steel punchings 
A, having integral inwardly extending polar projections B, 
terminating in integral portions C of ring-segment form that 
embrace almost the entire circumference of the armature, and the 
widths of which are much greater than the widths of the body 
portions of the projections. Each polar projection is provided 
with a winding D, consisting of a coil that is formed into a 
plurality of loops surrounding the small body portion of the pro- 
jection between its extremity and the yoke of the field magnet, at 
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least the last loop being of sufficient internal length to permit it to 
be applied over the enlarged extremity C of the pole piece after 
the other loops are in position. The coils are wound before being 
applied to the machine, and each consists of only a fraction of the 
number of convolutions of the completed windings. As indicated, 
each coil section may comprise two loops F and G, opposite sides 
of which are connected by portions H and I. In placing the coil 
section on the pole piece, the loop K is first applied by springing 
its sides apart sufficiently to enable them to slip over the end 

rtion C of the pole piece, and the portions G and H are then 

nt until the loop F is in position to be pressed into place around 
the loop K, as indicated in the bottom engraving. After all the 
core sections are in position they may be held therein by means 
of wedge blocks R of insulating material.— October 13th, 1909. 


SWITCHGEAR. 


21,674. October 13th, 1908.—AN ImpRoOvED SwitcH FoR Con- 
wi}, TROLLING ELECTRICAL CIRCUITS, Thomas Joseph Rorke and 

Edwin Rorke, both of Thames Bank Electrical Works, Barnes, 
'.- Surrey. 

The action of the switch is as follows :—When one of the electro- 
magnets F or F! is energised the adjacent or corresponding soft 
iron core is pulled or drawn down and the rocking member or tube 
J turned or rocked about its pivot, this movement causing the 
mercury at one end of the tube to travel to the other end thereof, 
which is towards the working electro-magnet. The moving or 
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shifting of the weight of mercury thus assists the metal contact in 
remaining properly in contact, and also serves in connection with 
the contacts K in the tube to instantaneously make and break the 
circuit of the actuating electro-magnets F F!. It will thus be seen 
that the opening and closing of the switch is dependent on the 
energisation of the one or the other of the electro-magrets, the 
prongs of the bridge piece being either immersed in or withdrawn 
from the mercury in the pcts A, as the case may be, and the flow 
of the main current consequently either permitted or arrested.— 
Cetober 13th, 1909. 


MEASURING AND TESTING INSTRUMENTS, 


23,107. October 30th, 1908.—IMPROVEMENTS RELATING TO PRES- 
SURE GavuGES, Henry Turner, of 43, Brook-road, Meersbrook 
Park, Sheffield. 

The object of the invention is to avoid the usual spasmodic action 


to obtain a correct and rapid reading of the gauge. The body 
is provided with an airway D, in connection with a passage D?, 
communicating with the pump and the object to be supplied with 
air. Ina central position in the interior of the body is an annular 
collar E, which forms a double valve seating for an upper and lower 
valve. A plunger F, having an air passage G made through it, 
fits into the upper end of the body A, and is prepared to carry the 
gauge C; it is capable of a short vertical sliding movement on 
being pressed downwards, and is returned to its normal and 
extended position by a spring action. ‘The lower end of the air 
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passage in the plunger is screw-threaded to engage with the valve- 
rod H, but in such a manner as to permit the passage of air through 
to the gauge. Upon the valve-rod H are fixed two valves I and J, 
one being above and the other below the before-mentioned annular 
seating. These valves are so arranged that when at rest or out of 
use the lower valve is held against its seating, and prevents the 
passage of air to the gauge. This action is performed by a coiled 
or other spring K, placed within the bore of the tubular body, 
resting against a screw plug L or its equivalent, and acting by 
expansion directly against the lower valve in an upward direction. 
The valve-rod is provided with one or more flat sides as a simple 
and effective means for allowing air to pass it where necessary, such 
as the central opening through the annular collar E and the air 
passage G.—Octuber 18th, 1909. 


3103. February 9th, 1909.—IMrROVED MEANS APPLICABLE FOR 
USE IN DETECTING LEAKAGE IN VACUUM BRAKE APPARATUS, 
Henry Ernest Schmidt, of 4, Bliicher Strasse, Berlin. 

This invention relates to means, applicable to the couplings 

of the pipes employed for communicating between the coaches of 

a train fitted with vacuum brake apparatus, with the object of 

detecting leakage of air into such pipes or into the brake 

apparatus. The device consists of a plate A preferably tapered, 
formed with an internal passage B which communicates between 
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the central portion of one face of the plate and a nipple C at the 
edge of the plate, a vacuum gauge D being attached at the latter 
point. In testing a length of pipe, or the brake apparatus 
connected therewith, for leakage, the plate A is inserted between 
the two members of the pipe coupling, the opening B in the face 
of the plate being towards the section to be tested, In this 
manner the gauge is placed in communication with the interior of 
the train pipe and the degree of vacuum therein prevailing is 
indicated. —October 18th, 1909. 


MISCELLANEOUS. 


4409, February 23rd, 1909.—IMPROVEMENTS IN THE MEANS OF 
SECURING THE INNER RINGS OF BALL BEARINGS TO SHAFTS, 
Brown and Ward, Limited, and Edward George Brown, 
Director of Brown and Ward, Limited, of 44, Branston-street, 
Birmingham. 

The invention consists of a cavity or groove being made in the 
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spring, and to get enough tension so that the inner ring A and 
shaft B will revolve together when in motion. The groove or 
cavity where C is fixed can be in the inner ring A or shaft B and 
the spring C is inserted in the cavity or groove where ( is fixed 

The bottom left-hand engraving shows bal! bearing in section po 
shaft B into which there is a groove where spring C is inserted and 
held in compression against inner ring A. Peg D keeps the sprin; 

in position. The right-hand bottom engraving shows a sinaitee 
section, but with the groove in inner ring A, into which the spring 
Cis inserted. Peg D to keep spring in position as in Fig 3, but 
peg D in inner ring instead of in shaft B.— October 13th, 1909, 








SELECTED AMERICAN PATENTS. 


(From the United States Patent-offive Official Gazette.) 


934,125. Piston Packina, H. A. Young, Chicago, 11/.—Filed 
January bth, 1909. 
This patent is for a packing of the non-adjustable metallic type, 


[934,125] 
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The drawing fully explains the invention. There is only oue 


claim. 

935,223. SUPERHEATER FOR Locomotives, 0, W. Ott, Oak Park, 
1l.—Filed April 8th, 1907. Renewed August 21st, 1909, 

This invention consists in placing a drum through which some 


[935,223] 


of the flue tubes pass, as shown. The steam enters this drum 

and is superheated on its way to the cylinders, There are five 

claims. 

935,260. Lubricator, J. Melly, Chicago, Ill.—Filed May 5th, 
1909. 





A strap hangs in frictional contact with the shaft and shakes 
the valve stem so as to let oil pass, There are four claims. 


935,569. ELASTIC-FLUID TURBINE, G. Westinghouse, Pittsburg, 
Pa., assignor to The Westinghouse Machine Company, « Cor- 
poration of Pennsylvania.—Original application filed June 
so 1903. Divided and this application filed February 10th, 
1 


In combination with a single-flow impulse stage of an elastic- 
fluid turbine, a low-pressure reaction stage divided into two 
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sections located on opposite sides of the centre of the turbine and 


through which the working fluid flows in opposite directions = 


a fluid passage within the turbine rotor, placing the inlets to s 





shaft B or inner ring A of ball-bearing A and B—see lower engrav- 





of the indicator finger, which has hitherto been caused by the 
intermittent action of the pump, which action renders it difficult 


ings—into which a spring C is inserted, preferably a fiat or coil 


sections in communication one with the other, There are twenty- 
seven ‘claims 
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— 
NOTES ON THE DESIGN OF SHAFTS, WITH 
sPECIAL REFERENCE TO HIGH SPEED ELEC- 


TRIC GENERATORS. : 
By H. H. JEFFCOTT, 


No. HiI.* 
14. If the ends of the shaft be free from bending 
couples we may assume uv = az + bz + cz‘, Impose 


coincidence between this and the actual displacement 
curve ab an intermediate point z-. Eliminate a, b,c 
petween this equation and the*end conditions, and there 
results an equation in «”, the first whirling speed. 
If z, — $4, we find 
0.03860 wm w? /* — 0.8812 m w? k? 1 


4 » (mn, w + G) 2, (0.75 2 — 2z?, ye — 212, 4 ee 


( 

+N), (ms w* + G) 2s (l — zs) (0-75 2 — (l 2, )? 
(P — 212%, + 2) 

430° SP any Wy (2% -— 0.25 Py (Ee — 612 


l 9 
8a S,, m, k, 


{ 
On}? _ pki 
Lae 0.25 1 (/ “a 
(®? —~ 612+ 42%) 


— 3.75 EI“ =o. 
Or. if ‘1, we find 
0.04991 mw 1* — 0.4953 m w k? 16 
= oe o (m, a? + G) 2%, (3 P — 2,)(B — 212%, 4+ 2) 


+ S,_,(m,o* + G) z, (l — 2) 8p (I — 2 )2' 
3 { ) 


(f§ — 212%, + 2, ) 

420? SS my ke (B82 — FP) (P — 612%, + 424) 
+o? SY, my k*, eg | ee 2. (Pp — 6127, +42, ) 
“IM =o. 

v 


Both these equations give w, the first whirling speed. 
In cases where the load is mainly near one end of the 
shaft it is advisable to use the latter equation, the former 
being more suited for cases where the load is chiefly near 
the centre. 

The accuracy of the results given by these equations 
depends on how nearly the displacement at every loaded 
point in the actual case is approximated to by the assumed 
displacement curve; ¢ g., take a single load at the centre 
of a massless shaft. With the former formula (in which 
z= $/) the actual and assumed displacements at the 
loaded point are the same, since the curves are made to 
coincide there, hence the equation should give asatisfactory 
value of »; but w.th the latter equation (in which z, = } /) 
the displacement of this assumed curve will not coincide 
with the actual displacement at the position of load, and 
hence in this particular case the Jatter equation will not 
give so accurate a result. The amount by which it is in 
error can be determined by comparison with the former 
case, or in general by comparison with the general dis- 
placement equation of Section 8 written for the particular 
load. Thus, we can determine how far each equation is 
in error when used for a load concentrated at any point, 
and we may choose correcting factors (y) by which the 
masses should be muitiplied in each of the formule, so 
that when so modified the equations shall give approxi- 
mately correct results. In a similar manner may be 
obtained correcting factors (q’') by which the moments of 
inertia of concentrated loads must be multiplied in the 
two equations. These are obtained by comparison of the 
equations with the general equation of Section 8 after 
differentiation, taken for a single load of moment of 
inertia only. Here the parallelism of the assumed and 
actual displacement curves at the load points is what 
is of importance. 

eg values of q and q' are given by the following 
table :— 


Position Load corr-cting factor. 
of Icad, Formula bared on z, , Formula based on z, 51. 
z/I. 4. o 4 q: 
OL a. «a se Eee Mee as «s EE 1.199 
2 <e Ma oc Se ee ce 5s 1.228 
Bias > a5 Re, ask 2c ORE. ks, os. ee 1.860 
4 na ae wee ee oS 
isc: om ae Se ne de ke See ce OS 
6 1s. oe BE ac. ~ SD -. 1081... 3.770 
7 Lt ~ <«. TR ey ae 1.719 
b> Nae oa ee 1.305 1325 .. .. -1391 
J 1.39 1.345 1.528 1.469 


Hence, finally, we may write the equations 


0.0386 M «? — 0.3812 M 5 w 


oe * gim, w+ Gy + >» ; q(ms w + G) y's 
eawlt=s_, k*, gqf=1_, Rs 
a SD _ g'ms 2 6@—-#F, , 7 Mes 6’, 
me a bake 
fe 
and 
0.04991 M « — 0.4953 M . a? 
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tz 


; : qm, @ + G) xe + z: , g(ms w + G) x's 


et ee _ ik, 
w SN » a ms a do —ov’S " $'s 


ead 





f=1 ., 
’ ,4@ Ms 


_44 EI 
ak ee oe 


!n which q and q' depend on the nature of the load, being 
1 for a load uniformly distributed or concentrated at 
#= 451 (or } 1), and having values got from the preceding 
table for that part of the load in excess of uniform dis- 


* No. IL, appeared October 2%h. 





tribution that is concentrated away from z = }/ (or 


11). Also ; = ¢,, ml = M = mass of shaft, and 


% = (0.75 — 2) (F-= 20.+ #.) 
Ve = te (1 - t)'0.75 — (1 — tL — 2 + Be) 
6, = 8(0.25 — ?)(1— 62, +4?) 

o, = B-(L— t,)? — 0.25 (L — 6% + 4 fs) 
=27,(. —2%)(1—20, + &) 

x's = te (1 — te){$ — (1 — te)F 0 — 24+ A) 
2(5 - 8f,) (1 — 60, + 4t%) 

e. = 180 —t)?— sy — 6% + 48%) 

Also N = 9.55 w = speed in revs. per minute. 


15. The values of y, 6, x, ?, v’, 6’, x’, p’ may be tabu- 
lated for various values of ¢. 


= 
I 


t wv V’ C) ce x x’ ® Q 
0.0 0.0 0.750 0.0 11111 

.05 -0 186 132 .09276 1.08) 

a 09725 678 -01072 0 993 

15 .01568 £97 0230 -857 

2 02635 498 0284 -699 

25 .0382 387 -0548 5% 

3 (503 273 .1712 324 

35 0614 1668 0.0846 0.1545 

4 .0702 0798 0945 0566 

45 -0761 0213 -0998 -00274 

5 -0781 0781 0.0 0.0 -1000 -00 0 

55 0761 0213 .0€55 0421 

6 -0702 0798 0859 1210 

65 0614 1668 0750 2273 

a .0503 .273 .0509 351 

75 0382 .387 -0460 482 

8 02635 -498 0314 609 

85 01568 .597 .0187 -720 

9 00725 -678 02852 £10 

95 C0186 132 -00219 -870 
1.0 0.0 750 0.0 .8:89 


16. In cases where two whirling speeds are sought, 
and the shaft is free from bending couples at its ends, we 
may assume wu =~ az+b2+ec24+d7, 

Imposing coincidence between this and the actual 
curve at two points (near the centres of the two loops into 
which the shaft bends at the second whirling speed), and 
attending to the end conditions, we can eliminate a, b,c,d, 
and obtain a quadratic in «*, the roots of which give the 
first two whirling speeds. Correcting factors are not 
necessary here, as the assumed and actual displacement 
curves are in closer agreement, there being two inter- 
mediate points of coinci lence. 

17. If the moments of inertia of the loads have a 
negligible effect on the whirling speed, we omit the terms 
in mk*. If, further, the ends be free from bending 
couples, and the mass of the shaft itself be supposed 
divided up into portions acting at suitable points, we find 
by Section 8, 


My = Sif (ma + G) Ale Ue 
he =: % (ms @ + G) Ars Us 


Taking r = 1, 2, 3, &c., and writing out the equations 
for the loads 1, 2, 3. &c., we have 
gu, = (mo + G)A'n U1 + (moe? + G) Ajo ute + 
uy = (m,w? + G) A’ U1 + (mg @? + G) A’og v2 + 
Hence, eliminating 11, “2, Us; we get 
(mo + G)A'n — 9, (mye? + G) Ajo, 

(in, @ + G) A’n, (me a + G) A's. saat, =? 

This is an equation in « giving the various whirling 
speeds. Thus we may imagine the total load divided 
into four or five portions, and there results an equation 
of the 4th or 5th degree in ”, giving the first four or five 
whirling speeds. 

We may also apply this method when the moment of 
inertia of the load is included. By differentiating the 
general displacement equation of Section 8 we obtain — 
2 | (rm w? + G)A’rsts + msg k?, w? Bin(4 4 


0 


8 
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+ :” : (m, © + G) Arg tts + ms k*, o Bye (‘ 7 } 


d zs 
d ") 
and ? (“ gvr 
ater ; 1 Cr 2 am /au\ ) 
=>" (ms w + G) Clrs ts + ms k*s o D1 yg ( 
s=o | d z/s) 
ean | e ie a du\ ) 
+ SL, | (ms o + G) Cre tts + ms hs w? Dre(4 ‘4 ; 
where os = — = (l — £ )(27 23 — 22, — 2 g2.) 
aa ( 
Cir = Cm = (2, 180 — 2 + 2! 
d zy ( ) 
Dx. = pi =P-32, —-3(-— x)? 
D’. = d Biys = BP — 322, — 8(l — 2z; ibe 
d 2, 


Take r = 1, 2, &c , and write out the equations for the 
loads 1, 2, &c., and we have 


p Wy == (mo? + G) A’ uy + (2 @ + G) Arte + . 
7 2 9 y \ 
+ m k*, wo By, (“ “) + mo k*, w? Byo (=), S ee mee 
hb Uz = (mo + G) A’ ty + (mg? + G) Alatia + . 


a spr. feu aon (44 
epee re Bln ($") + mite Ba(7*) +. . 





p (S ", = (mo? + G)C, um + (mae? + G)Cyte +. . 

\d 2) 

; du du 
+ mk?) «Dy (4 =] + mz k*, 0* Djs (3), + 
du t 

d (5 9 4 = (m, @ + G)C's; 1 + (mye? + G) Cn» w2 4+ 

+ m, k?, « D',; + = + mz k*, w Dia(4 *) +. 

( Z/1 ; » 


“a 272 


amass ; du du\ . . 
Hence, eliminating 1, ws, Ke., de) \a =), Xe we find 


(mw + G)A'n — ¢, (mz 0? + G) Ap, 
my, k?, w? By, my k?, © By, . 

(m, @ + G)A'n, (20? + G)A'n — 9, 
m, k*; w B's, me k*, w By . 


(m, @ + G)C'y, (mew? + G) Cra, 
m, k*, «Dy, — 9, ma kew* Dy . 
(mw + G)C'a, (Mz w* + G) C'n, . 


m, k*, w Dy, m2 k*, @? D'n, — -@ 


This equation in « gives the various whirling speeds 
(real and imaginary). 

18. In many of the cases considered above we have 
assumed the ends at bearings free from bending couples. 
In practice there is a certain end bending couple, usually 
at one end. Further, the bearing itself is not perfectly 
rigid; there is a certain amount of give, so that the node 
may not be exactly at the centre of the bearing, but at a 
little distance outside it. Thirdly, the shaft is not in ideally 
perfect balance. The last two reasons make the formul# 
give too high a value for w, while the first, so far as the 
end couples oppose the centrifugal displacement, makes 
them give too low a value. Further, the constraints 
imposed by assuming the deflection curve to be of a 
sirple kind, and, in general, not the true form, make the 
value obtained for the whirling speed rather too high. 
Possibly the first reason is the most important. Where 
end bending couples are considerable, the equations in 
which they are included should, of course, be used. 

19. So far we have imagined there is no end thrust on 
the shaft. In the case of some types of generator (with 
vertical shaft) there is end thrust, and its action is to 
assist the centrifugal forces to keep’ the shaft bent. 

Let us imagine that, in addition to the centrifugal and 
magnetic loads, the shaft is under a longitudinal com- 
pressive force Z between the bearings, and let there be no 
bending couples at the bearings. Then it may be shown 
that the displacement curve of neutral axis is given by 


; sin all — z,) gr (mo +G = 
Zu, = a es BIN 25 
plu a l ale a 
du ) 
— m, k?, w ) COS 4 2s 
d z/s ' 
sin a zr 2 (mM, @ G , 
= Se 3 + us sin a(l — 2, ) 
smal ~* a 
» 2 fae ) 
+ Ms ke, w? ( cos a(l — 23 
a 2/78 ! 
l— ) 


s } 


, ae ee . du 
a =. - (mg w + G) us 2, — ms K?, w? (" ) 
t r4 dz 


Renee - = es .g [Guy ). 
-7 > j (mee + G) us (l— 2.) + meg I, w (=). < 
/ Z 
VEL 
20. If we examine the special case of a single load m 
at the centre of the span in addition to the end thrust, and 


if (e") is negligible, we find 4? = — MET oa 
Bd ol 
m ( + 0.15 z a 
If there were no end thrust, we find from our previous 
equations 2? = = = ed pa rape. Te Hence, 
sii =" 4400825 
Kil 


where a = 


7, [2 2 

a is negligible, we may, for approximate 
calculation, instead of using the general expression of 
section 19, imagine the end thrust omitted, and the 


masses multiplied each by 1 + 0.15 as If the thrust 
is due to the weight of the armature and shaft, this factor 
will be about 1.001 to 1.01. In such cases of the vertical 
shaft, the thrust does not exist throughout the whole 
length of the shaft. 

21. To obtain the value of G we may follow Knowlton 
(Electrical World and Engineer, vol. 37). 

The unbalanced magnetic pull in pounds G, weight is 


so long as ( 


> Be wXy, 
k B,AP Lx * where 
y = magnetic density in air gap in lines per square 
centimetre. 


A = air gap area in square centimetres. 
l, = length of air gap in inches. 
X = total ampére turns per pole. 
X, = air gap ampére turns per pole. 
u = displacement from central position in inches. 
k is a constant depending on the number of poles I. 
Thus /: is 4.48 x 10~* for a 4 pole machine 
7.G1.X 10° Ra ” ” 
CONS Bi i 
ne” 2 Msn 
8.94 x 107° _,, 12 or more pole machine. 
In turbo machines the number of poles is small, and 
we may take as an average case the unbalanced magnetic 





492 


THE ENGINEER 


Nov. 12, 1909 








pull in pounds weight as 75 D L wu, where D is the diameter 
of armature, L is the length of the armature core; D, L, w 
being expressed in inches. Thus G = 75 DL in in.-lb. 
units. 

For more exact results the actual values of the various 
guantities entering the expression for unbalanced pull 
should be used. This total magnetic pull is applied con- 
tinuously throughout the length of the armature core. 
Hence, in the general equation (section 8) the limits of 
integration 7’, l' for this load should correspond to the 
ends of the armature core, the value of G being then 
75 D, which is the load per unit length. It will, however, 
usually be sufficient to regard this load as composed of 
two or three parts acting at suitable points of the arma- 
ture core length. Then, in the general formula, these 
isolated load terms will be used. 








TIRE AND RAIL. 


Ix the course of the discussion which followed the 
reading of Mr. Price Williams’ paper on the life of 
permanent way, during the last meeting of the Iron and 
Steel Institute, Mr. T. Hurry Riches, locomotive super- 
intendent of the Taff Vale Railway, said, as reported in 
our columns on the 15th ult., that “‘the author had made 
little allusion to a point of considerable importance, 
namely, the change in the class of steel used for rails 
which had taken place in recent years. Neither had he 
commented on the sectional profile of tires in comparison 
with that of past years. The formation of the tire had a 


82 /bs Ra//. 
Bull Head, 





\ onee Headed Rail. 


Fig. 1 Fig. 2 

great influence on the life of the rail, and it was an 
excellent thing that in recent practice closer attention 
had been given, and more co-ordination had arisen between 
the road engineer and the rolling stock engineer, with a 
view to securing greater harmony in the section of wheel 
and rail. The wear and tear of permanent way was a 
vital problem for railways to-day; and he hoped that the 
ventilation of the subject by Mr. Williams would lead to 
fresh efforts to improve the bearing surfaces of rails and 
tires.” 

What Mr. Hurry Riches has to say about railways is 
always worth hearing. We felt that it was desirable that 
more precise information should be made available to our 
readers, and in reply to a request on our part Mr. Hurry 

tiches has courteously sent us the sections Figs. 1, 2, 
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Fig. 3 


and 3. The first of these shows the original double- 
headed rail laid on the Taff Vale. This type was used 
because it was believed that when one table was worn 
out the rail could be turned over and a fresh lease of life 
obtained. The anticipation could not be fulfilled, because 
the chairs always made indentations in the rails where 
they rested on them, and the riding over turned rails was 
in consequence intolerably rough. This kind of rail is 
now being used up by degrees in the sidings of the Taff 
Vale system. 

Fig. 2 is a section of the 82 1b. bull-headed rail, which 
replaced the double-headed rail. It has done good service, 
but is being gradually replaced in turn by the 95 Ib. rail, 


shown in Fig. 3. This is in all respects the rail recom- 
mended by the Standards Committee, and although for 
the time being we are more concerned with the form 
of the rail than with its composition, it is worth while to 
add here a few words from the Standards Committee’s 
specification. The nominal weight of the rail is 95 lb. per 
yard, its calculated weight 94.591lb. The principal 
dimensions are given on the engraving. Each rail must 
be made from an ingot not less than 12in. square at the 





Ca rriage 


Fig. 4 


smaller end and 14in. at the larger end, which must be 
cogged down into blooms, and have sufficient crop then 
sheared from each end to secure soundness. All 
straightening must be done by pressure. The rails must 
in composition conform to the following limits :— 
Carbon 
Manganese 
Silicon, not toexceed 
Phosphorus, not to exceed 
Sulphur, not to exceed 


The test shall comprise two blows. 


from 0 35 to 0.50 per cent. 
from 0.70 to 1.00 
.-. 0.10 
... 0.075 
... 0.08 
The tup to weigh 


” 





Fig. 5 


1 ton; the test piece, 5ft. long, to be carried on supports, 
3ft. 6in. apart; the drop for the first blow shall be 7ft.; 
the deflection from jin. to 1,};in. The second drop shall 
be 20ft., and the deflection from 3in. to 4}in. 

Figs. 4 and 5 are sections of Taff Vale carriage and 
wagon tires. Fig. 4 is for normal wheels, Figs. 6 and 
7 are sections of driving wheel tires. All three have 
been made to the Standard Committee’s specification. 
In Fig. 8 we give a section of the standard tire and 
rail in use on the Great Eastern Railway. The dotted 
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Thin Flange 
Fig. 6 


line shows the way in which the tire is thinned off to 
facilitate passage round curves when the ‘engine is six- 
coupled. There is very little difference between this 
tire and that of other British railways. Thus the width 
of tire is almost always 5hin. The Standards Com- 
mittee recommend 5jin. The thickness varies from 8in. 
to 8}in.; the latter quite exceptional. The Standards 





some small fraction, such as jin. Quite recently 
Georges Marié, who held the position of “ chet de divi 
sion” on the Paris, Lyons, and Mediterranean Railway 
has published an important paper on the theory of derai’ 
ment and the influence of the profile of tires, To the 
paper we are indebted for Figs. 9,10, and 11. The first 
shows a tire long in use on French railways, and nearly 
identical with the normal British tire. It is made up of 
the curve C D, struck to a circle 22 mm., or 0.866in 
radius, which is followed by another portion of a circle, 
D E F, 14 mm,, or 0.551in. radius. ; 

Fig. 10 represents the tire used on Prussian railways 
We have here first a curve C D, struck with a radius of 
15 mm., or 0.59lin. Then a straight line D |i, making 





Fig. 7 


an angle 6 of 60 deg. with the horizontal. Then a curve 
E F G, struck to a radius of 13 mm., or 0.512in. Thena 
nearly straight portion G H, called the “ Champein,” 
which is intended to facilitate the passage of the wheel 
through points and crossings; that is to say, whenever 
the back of the wheel comes into contact with a rail. The 
depth of the flange is 27 mm., or 1.063in. 

Fig. 11 represents a section which has been termed 
“ Boudin Bombé Fuyant.” It resembles Fig. 10, but the 
lines E F and F G H are struck as shown from different 
centres. The dimensions are given on the section. This 
section is much favoured in the United States. It will 
be seen that the inclination of the line D E is about 
70 deg, instead of 60 deg. as on the Prussian railways. 
For all these and many other flange profiles special 
advantages are claimed. M. Marié comes to the 
conclusion, after a careful investigation of both theory 
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Fig. 8 


and practice, that about as good a section as can be got 
lies somewhat between Figs. 9 and 10. Take, for instance, 
Fig. 9, which gives the straight portion D E an angle of 
80 deg. instead of 60 deg. In English tires this angle has 
been a mean between 60 deg. and 80 deg., and has given 
admirable results during the last twenty years. 

It is not easy to see how any change can be eflected 
in profile which is likely to reduce wear and tear ; but 
there are certain objects which may be kept in view with 
advantage ; the first is to augment the area of the contact 
surface between tire and rail. This at the best of times 
is very small. Careful measurements made by different 
observers give it as a maximum at about one-fourth of a 





Committee advise 3in. The coneing is in all cases 
lin 20in. The depth of the flange is always lin, and 


square inch when the rail is fairly new. Even with badly 
worn rails and tires it cannot exceed half a square inch. 
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loading being 8 or 9 tons, we have about 36 tons per| nary circumstances the driving wheels of a locomotive|the permeability of iron with different degrees of 
The i saturation, Professor Smith said that such a curve 


vare inch as @ maximum, and about 16 tons as a mini- 
pa It is evident that neither the rail nor the tire 
ould have such stresses put upon it without being crushed, 
“0 it not that the portions in contact are supported all 
round by the rest of the metal. In the old days, when 
rails were of soft iron, the crushing was quite obvious 
early in the life of the rail. How the area of contact is 
to be increased it is not easy to say. If the top of the 
rai] is much rounded, as in Fig. 1, which, we may add, is 
by no means the worst section in this respect that has 
been rolled, the contact must be very small. If 
we look at a new rail after it has been in use 
for a short time, we shall find on its upper surface 
a narrow, well defined bright ribbon, which marks the 
extent of contact laterally. No matter to what section 
q rail is rolled, it will wear down rather expeditiously 
to a section which will last some time, and it would 
seem to be good policy to give the rail this section from 
the first. That, no doubt, has been largely done in the 
Standards Committee’s section. In like manner, it is 
found that tires wear down to a profile which seems to 
last, and this should be adopted as far as possible when 
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turning them. But, after all, it must be confessed that 
the removal of material by wear is not always a certain 
indication of what the profile of either a rail or a tire 
ought to be. Still, the facts should be kept in mind and 
used with intelligence. In laying the rails it seems to be 
good policy to cant the chairs on the sleepers, so that the 
rails will incline inwards—as in I’ig. 8—so as to take the 
cone of the tire squarely. This tends to relieve the 
stress on the keys, and to reduce the tendency, always 
existing, to burst the road. 

The next point for consideration is hardness. At first 
sight is would seem that rails and tires cannot be made 
too hard. The statement is only true within limitations. 
The greater proportion of wear of tires and rails is due 
to friction. If the wheels only rolled on the rails the wear 
would be very small. Now there are two causes of fric- 
tion—that brought about bythe difference in the distance 
passed over by the inner and the outer wheel when travers- 
ing curves, and that due to the slipping of driving wheels 
because of lack of adhesion. The first is common to all 
wheels, and can only be obviated by making one wheel 
of each pair run loose on the axle—a thing which will 
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ultimately be done with carriages and wagons, we have no 
doubt, because difficulties which stood in the way years 
ago are now being removed by the coming of better ma- 
terials and more accuracy of workmanship. 

The slipping due to lack of adhesion presents us with a 
very complex problem. It concerns driving wheels only ; 
but they are, of course, the most potent cause of mischief. 
The coefficient of adhesion is taken in this country at 
one-sixth of the insistent weight ; but it is an excessively 
variable quantity. With a perfectly dry, clean, cold rail 
it may reach one-fourth or a little more. A hot rail, asin 
summer, is a slippery rail. Then in winter we have slime, 
due to the mud splashed up from the ballast. That this 
splashing occurs is proved by the mud on an engine after 
arunon a wet day. Dead leaves have been known to stop 
a train in a cutting. Experiments have been made at 
various times to settle whether driving wheels always slip 
or not. The evidence goes to show that on clean dry 
rails, when the speed is not too high, no slipping occurs ; 
but that circumstances may easily arise under which 
“heels, apparently holding well, are really slipping 10 per 
cent. or more. It must be borne in mind that under ordi- 








with two-thirds of the reciprocating masses compensated in 
the wheel rims will be lifted off the rail once in each 
revolution if the speed exceeds about 90 miles an hour. 
This is a strong point in favour of the four-cylinder engine, 
which gets on very well without any balance or compen- 
sating weights. The tendency of the normal two-cylinder 
locomotive is to jump along the rails at high speeds, and 
there is, therefore, lack of adhesion. 

We now come to a factor about which very little 
is ever heard. We refer to the hardness of the rail and 
tire. It is but natural that the engineer controlling the 
permanent way should like to have his rails very hard 
indeed. The locomotive superintendent is of just the same 
mind concerning tires. For a long time past these 
last have been made about as hard as is compatible with 
turning them up in a lathe; but still harder steels are 
being introduced. Tires are now being made in Sheffield 
of 65-ton steel with an elongation of 12 per cent. These 
tires could not be turned at all but for the improved tool 
steels now available. Now, the harder the steel and the 
rail the less is the coefficient of adhesion. How much 
less isnot known. It is highly desirable that experiments 
should be carried out to settle the relations between 
hardness and adhesion. The harder the rail and tire the 
greater will be the percentage of slip in the day’s work of 
an engine; and there is reason to believe that the hard 
tire and rail may wearout faster than the softer metals, 
simply because the slipping is greater. We have never 
heard it disputed that one reason why the single 
engine was so successful in old times was the use 
of soft iron tires and rails. Indeed, we can call to 
mind one case in which steel tires were fitted to a single 
engine. After a trial of afew months they were removed, 
because the engine could no longer take its loads and 
keep time, and the rails, which were of iron, suffered. As 
we have said, the point deserves careful investigation. 

Yet another cause of wear and tear is “ hammer blow.” 
In this country very little is heard about it; in the 
United States it has become a matter of extreme import- 
ance. The reason is simply that our rails being tougher 
than those of the United States, and, with a few excep- 
tions, heavier, are not often broken. But it would be a 
mistake to assume that rails are never broken at all on 
British roads; the vigilance of platelayers prevents 
accidents. No attempt to reduce the wear and tear of 
permanent way can be satisfactory if it does not take 
account of “ hammer blow ” and its effects. Much may 
be done by spreading the compensating weight in the 
wheels as far as possible. The subject is far too large to 
be dealt with here any further, but we would refer our 
readers to Dr. Goss’s researches, and the somewhat start- 
ling results which he got atthe Engineering Laboratory of 
Purdue University. Our readers will find them fully set 
out in “Locomotive Performance,” published in this 
country by Chapman and Hall, 1907. It must suffice 
to give here the last of five ‘‘ conclusions” at which the 
author arrived :—‘‘ The contact of the moving wheel with 
the track is not continuous, even for that portion of the 
revolution where the pressure is greatest, but is a rapid 
series of impacts.” 

It will be remembered that Mr. Price Williams referred 
to the rapid wear of points and crossings, and of rails on 
curves. Whether itis or is not possible to reduce this 
by modifications in the proportions of wheel fianges it 
is difficult to say. It must not be overlooked that the 
differences in profile on different lines are so small that 
they can only be detected by careful measurement when 
the tires are new. Normal profiles are, in fact, survivals 
of the fittest. As for worn tires they are all alike soon in 
one respect, namely, that the character of the wear 
depends much on the general design of the engine. It 
would be worth while to extend much the practice of 
taking templates, and comparing the results of ten 
thousand miles running, say, of different types of engines 
on the same roads, as set forth in Mr. Hughes’ paper on 
“Locomotives Designed and Built at Horwich,” read 
during the Liverpool meeting of the Institution of 
Mechanical Engineers, and published in THz ENGINEER 
for August 6th last. 

It would be a mistake to conclude that all wear and 
tear is concentrated in the tire and the rail table. The 
performance of an engine as a vehicle has to be kept in 
mind. Anengine which rolls a good deal may try chairs, 
sleepers, and even ballast very much. Experiments made 
in France showed that the load on a leading wheel may 
vary between about 1 ton and 10 tons, the normal load 
being about 6 tons. An engine given to lurching, or 
“wandering,” may try the lateral strength of a road 
severely. So long as the load for a driving axle does 
not exceed a steady 18 tons, the modern road will not 
take harm from mere deadweight. The difficulty with big 
engines is the bridges. 
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WE continue our report of the discussion on Professor 
Dalby’s paper on the transmission of heat, read at the 
meeting on Oct. 15th, and re-discussed on Oct. 29th. 

Professor R. H. Smith spoke at some length. He, like 
several other speakers, remarked that too little attention 
had been paid to the questicn of improving the efficiency 
of steam boilers, and urged that the Institution should 
carry out further research, and that the research should 
be extended to investigations in connection with super- 
heated steam. Then the speaker went on to refer to a 
curve which Dr. Nicolson had drawn upon the black- 
board to represent the amount of heat developed with the 
rate of firing. The curve in question showed that the 
heat developed diminished as the rate of firing was 
increased, the curve being steep at first and then 
gradually turning over, similar to a curve showing 
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would only be obtained in cases where natural 
draught was employed, and that a very different result 
would be obtained if forced draught were used. He 
thought Professor Dalby’s paper a most useful one. 
There were two points in connection with Professor 
Dalby’s paper which were not clear. On page 23 
there was an expression which was intended to give the 
coefticient of heat transmission for boilers, which was due 
to Professor Mollier. He would like to ask Professor 
Dalby what units had to be employed in connection with 
that expression. Again, on page 22 the author said that 
Professor L. P. Breckenridge made some experiments on 
a locomotive boiler with the object of finding the 
efficiency before and after cleaning, and came to the 
conclusion that the loss due to scale varies as 1.5 
times the square root of the thickness of the scale. 
He would like to ask the author whether the word varied 
should not be equalled. The index at the end of the 
paper was a very useful one, and referred to a good 
many papers which he had not read. There were severa! 
valuable papers which were not included, and he would 
suggest that the list be still further extended. He thought 
also that the editors of the engineering Press might be 
asked to add to the list. No reference was made to the 
accurate measurements which had been carried out in 
some of the large electric generating stations. Many of 
the laws relating to the subject of heat transmission were 
based on experiments of very limited range, which made 
it dangerousto make use of them. Stefan’s law of radia- 
tion was based on experiments carried out with thin strips 
of metal. He admired the work done by Mr. Jordan, but 
the greatest drop of temperature obtained in his experi- 
ments was 395 deg. Fah, and accuracy of a law could not 
be ensured with such a limited range of temperature. He 
also admired Dr. Nicolson’s investigations, described in 
his paper read before the Junior Institution of Engineers, 
but the range of conditions over which the experiments 
were made was not sufficient to determine such an im- 
portant law as Professor Nicolson had put forward. 
Among other things, the speaker referred to the methods 
of testing boiler performances. He said the most direct 
way to arrive at the efticiency of a boiler was from the 
weight of gas and the difference of temperature in the fire 
and flue. That was a direct method of arriving at the 
amount of heat which the boiler took up, but the difficulty 
attending such a test was to get an accurate measurement 
of the amount of gas. 

Mr. H. C. A. Thieme said that as he had been working 
with Professor Dalby in connection with the paper, it 
was perhaps a little out of place for him to take part in 
the discussion, but he would like to draw attention to an 
experiment carried out by Professor Schuster, in the year 
1903, to determine the effect of insulating a polished 
plate of a vessel on the water side. This experiment 
is described in one of the abstracts which Mr. 
Thieme has made, and can be seen in the library of 
the Institution. The experiment showed that with 
an insulating layer of scale on the water side the 
plate assumed a temperature of nearly half that of 
the fire. The conditions were similar to those which 
might be obtained in the fire-box of a locomotive, for 
the polished plate in the experiment correponded to 
the crown of the fire-box. The effect of the plate 
assuming such a temperature in the case of a loco- 
motive boiler meant, of course, the collapse of the 
furnace crown, as all locomotive engineers were 
aware. Next, Mr. Thieme drew attention to the 
diagram given in the paper for indicating the loss of 
temperature head due to films of gas and water offer- 
ing resistance to the transmission of heat. He said 
that the line d e in that diagram, which represented the 
temperature head required to cause the flow of heat 
through the plate itself, was not actually straight, as shown 
in the diagram, but was curved. Then the speaker 
turned his attention to the advantages to be derived from 
using damp coal, in the direction of preventing dissocia- 
tion. High temperature in the furnace, he said, gave rise 
to dissociation, the presence of water vapour produced by 
the damp coal was prevented from having a beneficial 
effect on the performance of the boiler, but with slow com- 
bustion damp coal had a good effzct. Mr. Thieme went 
on to refer to some experiments carried out by Professor 
Werner, wao had used coal with various degrees of mois- 
ture and had obtained appreciable increase in the eflici- 
ency as compared with coal which contained practically 
no moisture. Turning to the question of the velocity of 
the gases, the speaker said that his firm, as practical 
engineers, had found that the question of the velocity of 
the gases was very important. 

Mr. Percy Taylor thought that the paper showed what 
an enormous amount of work had already been done in 
the direction of research in connection with steam boilers. 
He said that if engineers, before commencing research 
work, would only take the trouble to look up what others 
had already done they would find, in many instances, that 
there was very little to investigate. It was, as Professor 
Dalby had shown, far less difficult for the heat to get out 
of the plate into the water than it was for the heat to 
pass from the fire into the plate. The film of gas on the 
fire side was by far the most important point to be con- 
sidered. He did not think, however, that the gas film 
was so bad as Professor Dalby had made it appear in the 
diagram given inhis paper. He did not think that it was 
right to be too hard on that gas film. In fact, he was of 
opinion that some engineers ought to be thankful for its 
existence, for in the early days, when grease and scale 
were allowed to accumulate on the boiler plates, it was 
highly probable that had it not been for that film 
some of the members would not have been present to take 
part in that discussion. It was worth while considering 
the heat balance ofall boilers. The thermal efficiency of 
a good boiler could be fixed at 75 per cent., and allowing 
8 per cent. for radiation, that left a balance of 17 per 
cerit., which was nearly all accounted for. Under 
certain conditions it might be possible to reduce the 
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temperature at which the gases went up the ch’mney, but 
that meant the employment ofa fan, and it was question- 
able whether there would be any saving. In conclusion, 
the speaker dealt with the que-tion of the velocity of 
the gas, and said that when we considered, the small 
amount of heat which could at present be got through a 
square foot of heating surface, and the amount which it 
appeared possible to pass through, it seemed very desirable 
that further research work should be carried out. 

Mr. C. H. Gadsby remarked that the index which was 
to be found at the end of the author's paper would be the 
means of putting engineers straight on to any particular 
item concerning heat transmission. Dr. Nicolson, Mr. 
Jordan, and others, he said, had recently devcted more 
attention to the fire side of the tubes than previous inves- 
tigators. It was desirable to secure more complete com- 
bustion and to increase the velocity of flow of the gases, 
as Dr. Nicolson hadshown in his paper before the Junior 
Institution of Engineers nine months ago. The speaker 
then went on t) refer to the diagram in the paper indi- 
cating the Joss of temperature head due to films of gas 
and water offering resistance tc the transmission of heat. 
This diagram was given in our issue of October 22ad. In 
connection with this, Professor Dalby had said that there 
was probably a drop of temperature head represented by 
c d which was required to force the flow of heat across the 
surface where the gas film is in contact with the metal 
corresponding with the potential difference at a point 
in an electric circuit. The author had also said that there 
was « further fall of head ef at the surface of contact be- 
tween the meta] and the water film. Mr.Gadsby said that he 
would like to ask the author what experiment, if any, had 
been carried out to give rise to the assumption that these 
drops in temperature head existed. At the previous 
meeting the author had explained that if two rods of 
metal were procured, and one of these rods were cut, say, 
into four pieces, and then screwed together again, making 
the best possible joints, it would be found that if the solid 
rod were attached to the built-up rod and heat applied 
to the point where the two joined, the drop in tempera- 
ture along the built-up rod would be considerably greater 
than that along the solid one, notwithstanding the fact 
that the joints made in the former were as good as 
it is possible to make them. The speaker thought 
that the greater drop of temperature along the 
built-up rod was merely due to bad contact, and 
that if the joints were soldered with silver solder 
there would be no greater drop in temperature head 
than that obtained on the solidrod. Lastly, Mr. Gadsby 
drew attention to the advantages which could apparently 
be obtained by increasing the velocity of the gases. If 
30 lb. to 401b. of water could be evaporated per square 
foot of heating surface, it meant that considerable 


saving in space and weight of boilers would result, which 
would be of great advantage to central station and 
marine engineers. 

Here the President remarked that the hour was too 
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late for any other wembers to take part in the dis- 
cussion, but he hoped that those who had come with the 
object of speaking, and who had not done so, would not 
fail to send in their remarks in writing. There were 
just three minutes left before the usual time of bringing 
the meeting to a close arrived, and in those three 
minutes he would ask Professor Dalby to say what he 
could in reply to the discussion. 

In reply, Professor Dalby said that it was, of course, 
quite impossible for him to attempt to answer any of 
the questions which had been put with the small 
amount of time at his disposal. The discussion had been 
a very interesting one, and many of the points raised 
would require a good deal of thinking about. He had no 
doubt, however, that given the time to think, he would 
be able to refer the various speakers who had asked 
questions to abstracts of papers which would help to 
clear up their difficulties. With the time at his disposal 
he would just say a few words with reference to Mr. Mark 
Robinson’s physical conception of what went on in the 
tubes of boilers. If it was considered what the size cf a 
molecule of gas was as compared with the roughne-s 
of the metal, the projections on the plate due to rough- 
ness might be regarded as trees in a forest and the 
gas as a breeze of wind. I1t was well known that 
if only a moderate breeze were blowing, it would be 
possible to walk among the trees without feeling its 
effect ; but the swifter the breeze became the more would 
its effect be felt at the ground level, and if a hurricane 
were blowing then anyone walking among the trees would 
be subjected to considerable discomfort. That, he 
thought, was a suitable analogy which might be em- 
ployed to account for the iocreased evaporation per 
square foot of heating surface, with increased velocity of 
the gas. The greater the velocity of the gas the more it 
penetrated into the projections on the surface of the 
metal. It was to be remembered that when the size of 
a molecule was taken into account the surface of the 
metal was very roughindeed. He would reply in writing 
in due course. 








THE TAUERN RAILWAY. 


THE newly opened section of the Tauern Railway from 
Spittal-Millstittersee to Badgastein completes the Alpine 
railways, authorised by the Act of July 6th, 1901, to 
which belong the Tauern, Karawanken, and Wocheiner 
lines, and forms a second railway connection with Trieste. 
This railway secures a notable reduction of the journey 
from Central Europe to the Adriatic, and especially to 
Trieste. 

The new line is remarkably rich in natural beauty. 
Starting from Spittal, situated at the conjunction of the 
Lieser and Drau rivers, the Tauern line makes its way 
through the Drau and Méll valleys to the foot of the 
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snow-capped heights of the Tauern mountains, pierces 
this range by a tunnel 8} kilom:. (a little over 5} miles) 
in length, and passes down the beautiful Gastein valley 
to the Schwarzach-St. Veit Station of the Salzburg- 
Worgl Railway. 

The length of the railway is 51 kiloms, (nearly 32 miles), 
and is a main line with gradients as steep as 28 per 1000, 
and curves with a radius as small as 250 m. (273.25 
yards). It consists of a southern incline, a section on 
the summit, and a northern incline. The single track, 
southern incline, extends from the Spittal-Millstiittersee 
Station to Mallnitz. Between the stations of Mallnitz 
and Bickstein is a double track summit section, on which 
the mountain train of the bigh Tauern willrun. Asingle 
track, northern incline, Bockstein to Badgastein, forms a 
portion of the whole northern incline of the Tauern Rail- 
way, one section of which—Schwarzach-St. Veit to Bad- 
gastein—was opened for public traftic by the Emperor 
Francis Joseph in September, 1905. 

From the Spittal-Millstiittersee Station, to the buildings 
of which, with a view to the Tauern Railway tratliic, 
extensive alterations were made, the new line runs on its 
own track parallel with the Southern Railway as far as 
the small station of Lehndorf, belonging to the latter line. 
Branching off here, the line, with a gradient of 10 per 
1000, arrives at the station of Pussarnitz, on the border of 
the fruit-bearing Lurnfeld district. Directly after leaving 
this station the line climbs the mountain side to the left 
of the Méll Valley with a gradient which averages 25 per 
1000 the whole way to Mallnitz Station. Mmbankment 
and cutting alternate as the line proceeds through forest 
and meadow land till the station of Miihldorf-Mdllbriicke 
is reached. This station forms the starting point for the 
climb to Miihldorfer Hochalpensee, 2281 m. above the 
sea, and the Reiseck group of mountains, 2959 m. high, 
of whose snowy peaks only an occasional glimpse can be 
obtained. Shortly after leaving this station the line 
passes over the Tabor Valley by a steel girder bridge, 
with single arch of 20.9m. span, across the Klinzer 
Valley by a masonry viaduct, with three arches of 8 m. 
span, then through two cuttings and past the lovely 
Waldschlisschen (little castle in the wood) lying to the 
right of the track. Immediately after this point, the line 
crosses the Miihldorfer River by a viaduct 105m. in 
length with 6 arches and two steel bridges respectively 62. 
and 26 m. span. Steadily climbing, the line, immediately 
before reaching the Kolbnitz Station, curves round over 
the Rottauer masonry viaduct—Fig. 5, page 504—84 m. in 
length, its arches supported by high piers. 

For the construction of the station at Kolbnitz, where 
the line had to be protected by a powerful embankment 
and retaining wall, it was necessary to excavate 150,000 
cubic metres of earth and rock from the steep mountain 
side. From the station can be seen in the immediate 
neighbourhood Danielsberg, one of the interesting conical 
rocks surviving from the Glacial period. The villages of 
Upper and Lower Kolbnitz lie far below the station, the 
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former at the foot of the mountain, the latter on the bank 
fthe Moll River. Soon after leaving Kolbnitz Station, 
‘he line crosses the arched viaduct, 42m. long, which 
gpans the Leithengraben Valley, and from this point as 
ra as Rtiickenbach (ur Rieckenbach) the railway is pro 
tected by numerous inner and outer retaining walls. The 
ine next crosses the deep-lying valley by a great viaduct 
with a central steel bridge of 80 m. span, both ends of 
whic are completed by stone arches—sece Fig. 6, page 
504, Thisis the Rieckental, a valley of wildly romantic 
beauty watered by a lake and waterfall and enclosed by 
the Reisseck mountains. | ; 

After crossing the Riecken River, the line winds in 
mighty curves along the so-called “saddle ” of the wooded 
Danielsberg, & conical rock on which a temple of 
Hercules once stood. It then traverses a mountain 
ridge by the lower Litzelsdorfer Tunnel, 200 m. in length, 
crosses the Litzelsdorfer Valley by a viaduct, again 
penetrates the precipitous Talgehiinge by the Upper 
Litzelsdorfer Tunnel, 84m. long, and then mounts the 
increasingly steep heights by innumerable viaducts, of 
which the Molltheuer, the Schlossgraben, and the 
Zweniggraben are the most notable, following each other 
in quick succession until the watering station of Penk is 
reached. The station lies 900m. above sea level, and is 
called after the village of that name lying far below in 
the valley at a bend in the river Méll. Here a magnifi- 
cent panorama of mountain scenery is afforded to the 
traveller, including the Salzkofel, 8100ft., and, on the 
opposite side, the giant mass of the Polinik, 9035ft. 

In the next section of the railway, and as far as the 
station of Obervellach, the line had to be ¢arried along 
the sides of almost sheer declivities, necessitating an 
almost unbroken series of tunnels and viaducts laid on 
sharp curves. Nine tunnels, with a total length of 
3195.55 m. (about two miles), two galleries, and five 
large viaducts are included in this section. The difficulty 
of laying such a line was greatly increased by the labour 
involved in the transport to the spot of the required 
building material. All of this had to be conveyed from 
the country road through the Mdll Valley to the line 
level, hundreds of feet higher. Not only was it necessary 


which is 789 metres long, and which is followed by a 
viaduct over the wild gorge of the Kapponig River. The 
principal span of this viaduct is 25 metres wide. A 
protecting gallery was algo required here, through which 
the train passes to the long upper Kapponig ‘l'unnel— 
205 metres long—and across the Laskitzer viaduct, which 
is constructed on a curve, and has seven arches, and so to 
the small station of Obervellach, situated 880 metres 
(1235ft.) above the attractive little town of the same 
name. The plateau on which this siding, also used as a 
watering station, was erected had to be wrested, as it 
were, from the mountain side by blasting the virgin rock, 
and is now protected by high retaining walls. From the 
station a magnificent view is afforded over the beautiful 
Moll Valley, shut in by snow-capped mountains—see 
Fig. 4. 

The line proceeds at a continuous gradient of 25 in 
1000 to the end of the Méll Valley, where it turns sharply 
northwards with a curve of 250 metres radius, and takes 
its way along the precipitous slopes of the Mallnitz. In 
quick succession the line then crosses on five great 
viaducts, the Haslacher, Kiichelwald, Auer, Rauchen and 
Waldmann valleys. Numerous timber slides occur on 
the wooded slopes in the neighbourhood of the railway, 
and enable the peasants of the mountains to collect their 
harvest of hay and wood, the latter, unfortunately, not 
without detriment to the beauty of the hill sides. Far 
below in the gorge on the right bank of the Mallnitz, in 
the neighbourhood of Lassach, is an electrical works 
which, during the building of the Tauern Tunnel, supplied 
the power for the working of the boring machinery, the 
ventilation, lighting, and hauling plant. 

Just before entering the long Déssen Tunnel, which is 
880 m. long, the line crosses the narrowing gorge of the 
Déssen Valley by an arched viaduct—see Fig. 8—which 
spans the Wildbach River. On its northern side the 
Déssen Tunnel penetrates an old landslip, which, on 
account of its loamy nature and its numerous water carry- 
ing fissures, caused great difficulty in construction. 

Out of the Dissen Tunnel the line curves into the 
station of Mallnitz, the highest on the Tauern Railway— 
see Fig. 3—which lies on the left bank of the Mallnitz 


In spite of the solidity of the rock, the building of the 
tunnel proved an exceptionally difficult task on account 
of the hardness and tenacity of the mineral formation, as 
well as on account of the unexpected quantity of water 
encountered, and also because of the above-mentioned 
explosive character of portions of the rock. On July 6th, 
1901, the work of construction of the tunnel was begun 
by the piercing of the heading on the north side. In Sep- 
tember of the same year, the Brothers Redlich and Berger 
took over the contract for the work of the piercing of the 
level, and the level on the south side was also begun. When 
in July, 1905, further sums of money were voted for the 
construction of the new Alpine railways and tenders were 
publicly invited, the above-named firm was entrusted 
with the carrying out of the whole of the work on the 
tunnel. The dividing wall between the north and south 
levels was pierced on July 12th, 1907, when it was found 
that the levels exactly corresponded in direction and 
height. 

The clearing out of the rock was carried out on the 
Austrian tunnel system. To detach the rock explosive 
gelatine and dynamite were almost exclusively made use 
of, the blast holes for which were at first made by hand 
boring. Afterwards arrangements for mechanical boring 
were completed, and in addition to the hand boring, 
Brandt hydraulic drills and also the electric drilling 
machine of Siemens and Halske were employed. 

The masonry work of the tunnel was carried out in 
stone set in Portland cement, and its chief use is only as 
lining for protection against loosening of the rock. In the 
fissured and water-bearing zone on the south side, as well as 
in the alluvial bed of the Hohkarbach River, where the 
tunnel lining had to sustain very great pressure, it was 
necessary to employ specially thick masonry work carried 
on vaulted arches, which in damp parts were covered 
with corrugated sheet iron to carry off the water and as 
protection against the washing out of the mortar. The 
water collected in the completed tunnel is drawn off to 
the portals by a masonry channel constructed below the 
ballast bed. For the building stone of the tunnel masonry 
work a hard granite gneiss, which was found on the 
north side in the slopes of the Béckstein Valley, and on 











Fig. 3—MALLNITZ 


to strengthen roads and paths, but two cableways had 
to be fitted up for this work. 

Directly after leaving the Penk Station the line passes 

through the Zwenberg Tunnel, 390m. (426 yards) long, 
and crosses the Pfaffenberg-Zwenberg Valley, between 
gigantic walls of rock, by a viaduct overspanning at a 
height of 68 m. (228ft.) the gorge below, through which 
rushes the Wildbach torrent—see Fig. 7. The centre 
span of this viaduct is 190ft. wide, and the two side arches 
are 108ft. each. The three spans are carried on piers 
170ft. (52 m.) in height, the foundations of which were 
sunk with great difficulty to a depth of 50ft. (15 m.) in 
the steep sloping ground. The separate sections of the 
bridge had to be conveyed from the depot at Stampf on 
a special movable staging over débris and rock a dis- 
tance of 437 yards (400m.) to a place where they could 
be put together, and from which they were raised to the 
erecting scaffolding by means of a crane 111ft. (34 m.) in 
height. 
_ After this point comes the Pfatienberg Tunnel, 544 yards 
in length, and then the line takes an S-shaped double 
curve and proceeds to climb the steep sides of the 
Pfaffenberg with an average gradient of 24 in 1000. The 
Gratschacher Tunnel, which has a very sharp double 
curve—357 m.—is next traversed, and then follows the 
arched stone viaduct over the Gratschacher Valley 
—Fig. 1. Another tunnel, the Falkenstein, 67m. in 
length, follows—see Fig. 2—and then is to be seen on the 
rugged mountain top the ruins of the castle of Ober- 
falkenstein. These had to be partially reconstructed with 
a view to the safety of the railway, but fortunately their 
beauty remains unimpaired. 

With a heavy gradient, the line now passes in quick 
succession through the lower and upper Lindisch tunnels, 
379m. and 260 m. in length respectively, the two being 
only separated by an arched stone viaduct of 25 m. span 
over the Lindisch Valley. From the upper Lindisch 
Tunnel the line reaches the steep side of the Kofel 
Mountain. Here, at a great height above the Mall 
Valley, it is carried along in a deep rock cutting, 
protected by a wooden gallery against the danger of 
falling rock. 

The line next cnters the long lower Kapponig Tunnel, 


River at a height of 1180 m. above sea level. Leaving the 
station the line passes the lovely Alpine village of Mallnitz, 
crosses the Seebach River obliquely by a steel bridge and 
shortly afterwards reaches the southern entrance of the 
Tauern Tunnel. 

On the 23rd of January, 1909, after 74 years of most 
arduous labour, the keystone of the Tauern Tunnel was 
placed in position. This marked the completion of one 
of the greatest pieces of constructional work of modern 
Alpine railways. The tunnel pierces the lofty Tauern 
range of the Central Alps below Gamskaarlspitze, 2828 m. 
high, and reaches at its greatest elevation a height of 
1225 m. The length of the tunnel is 8550.5 m. (9346 yards) 
long, and is one of the longest tunnels of the Austrian Alps, 
being second only in the monarchy to the Arlberg Tunnel, 
the length of which is 10,247 m. At a little more than 
3 kiloms. distance from the southern entrance the centre 
line of the tunnel reaches the border of the Crown lands of 
Salzburg and Kiirnten, both of which are traversed by 
the tunnel. From the southern entrance the tunnel cuts 
through 574 m. of mica slate, then as far as 3250 m.—level 
measurement—it passes through porphyroid granitic 
gneiss, and afterwards to 5200 m. through fine-grained 
granitic gneiss. For the remaining 350 m. it traverses 
mountainous débris and great blocks of stone comprising 
the alluvial deposit of the Hihkar River. 

Besides numerous smaller springs, there were opened 
up at 2262 m., 2460 m., and 2610 m. springs giving 60, 
40, and 50 litres per second. Thetemperature of the rock 
on the north side steadily increased as the work pro- 
ceeded, and in the middle of the tunnel reached a 
maximum of about 75 deg. Fah. On the south side, 
where the temperature was influenced by the cold 
springs, it remained pretty constant at between 40 and 
57 deg. The temperature of the air in the working 
gallery of the roof rose, in spite of the artificial ventila- 
tion, as high as 91.5 deg. Fah.; it was, however, reduced 
by the water-spraying apparatus about 68 deg. Fah. 

It was interesting, from the geologist’s point of view, to 
meet with fulminating (detonating) rock, which would, 
with no previous warning and with a violent explosion, 
dislodge from the opened-up rock sheets of as much as 
150 mm. in thickness. 





Fig. 4—THE MOELL VALLEY 


the south side in the Seebach Valley, was employed. 

The impurity of the atmosphere in the tunnel due to the 
presence of the labourers, the gas released in blasting, 
and the exhaust from the oil engines, together with 
the increased temperature of the air underground, necessi- 
tated a continuous renewal of the air. For this pur- 
pose high-pressure ventilators were installed on the 
north and south sides, and pumped in fresh cool air by 
pipes at the rate of 350 c.m. per minute, the impure air 
being removed at the mouth of the tunnel. Owing to 
a series of unforeseen circumstances, the work at the 
tunnel was repeatedly interrupted at longer or shorter 
intervals. After the commencement of the piercing of 
the north level, and at a distance of only 300 m. from 
the entrance, where the level passes through the alluvial 
bed of the Héhkar River, numerous subterranean springs 
were struck, which poured forth a continually increas- 
ing quantity of water into the workings. In order, in 
spite of this, to proceed with the excavation and lining 
of the tunnel, it was necessary to lay special drainage 
channels. When, however, in September, 1904, a flood- 
ing disaster occurred, in the district of the river Anlauf, 
and the river changed its course, which increased the 
water already in workings to 4000 litres per second, all 
work in the tunnel had to be stopped. Even after the 
flood had subsided, the water still entered the workings 
at the rate of 200 litres a second, and it was necessary, 
in order to resume work in the tunnel, to divert the 
river Hihkar above the workings by means of an 
artificial channel, and to conduct it back again into its 
natural bed below the workings. 

On April 27th, 1907, an inrush of water at the 
rate of 60 litres per second occurred in the northern 
heading at a distance of 6 kiloms. from the portal, and 
work could only be resumed after a very considerable 
amount of reinforcement of the heading, and the lining 
of the walls with sheet iron as protection against the 
water. The continual inflow of water through the rock 
flooded the entire heading, so that the men working 
therein were always wading in the water. On July 13th, 
1907, & considerable inrush of water and a spring was 
encountered in the south heading 3 kiloms. from the 
portal, which for the time completely laid under water 
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the working, and similar measures to those employed in 
the northern heading had to be adopted. 

With regard to the building materials used, we may 
say that the masonry work carried out in the tunnel 
absorbed 230,000 cubic matres of stone and 2350 wagon 


loads of cement. For the blasting of the rock 580,000 
kilos. (1,278,320 1b.) of dynamite and 125,000 kilos. 
(275,500 1b.) of other explosives were employed. The 
material quarried in its loosened state amounted in round 
numbers to a million cubic metres. 

From the Tauern Tunnel the railway enters the Anlauf 
Valley. Directly after leaving the tunnel the station of 
Bockstein is reached. The buildings comprised in this 
are most picturesque, with massive grey walls, green 
balconies, and gables, admirably in keeping with the 
surrounding landscape. From the Bickstein Station the 
track descends in steep gradients, crossing the roadway 
approach to the station and the river Anlauf by a great 
iron bridge of 43 m. span. 

Beneath this bridge, on March 7th of the present year, 
an avalanche descended from the mountain summits 
between Henigleiten and Thomaskogel in the Haitzin- 
geralm district, and caused the overflow of the river 
Anlauf, overwhelming thirty-eight labourers who were 
collected for breakfast in two small huts. Eleven of 
them were rescued at once, but only the dead bodies of 
the remaining twenty-seven were recovered after the 
removal of a mass of 15,000 c.m. of snow. The dam 
which is now seen at the foot of the opposite slope of the 
valley, and which extends from the Anlauf Valley to the 
Nassfelder Valley, was formed of half a million cubic 
metres of material obtained through the excavation of the 
northern half of the Tauern Tunnel. 

Steadily descending, the line passes a large quarry, the 
hard granitic gneiss from which supplied the building 
stone for the masonry of the tunnel. The line then curves 
out of the Anlauf Valley into the upper Bécksteiner 
Valley, and reaches the station of Bickstein. 

The line crosses the Stuhlalp viaduct with heavy 
gradients, high above which strong embankments have 
been erected to protect the line from avalanches. Shortly 
before reaching the station of Badgastein, the line sweeps 
in a great curve downwards, passes obliquely across the 
Upper Gastein Valley, crosses the marshy tract of 
the Gasteiner Ache by a steel bridge, and then the 
Ache itself by a trestle bridge of 24 m. span, finally 
arriving at the station of Badgastein, hitherto the 
terminus of the Tauern Railway. 

The remaining portion of the line, 30 kiloms. in length, 
was - opened for traffic, as already mentioned, in 
September, 1905. Leaving Badgastein the line passes 
through the lower Gastein and the Salzach valleys and 
effects a junction with the railway from Salzburg through 
Worgl to Innsbruck at the station Schwarzach-St. Veit. 








IRRIGATION WORKS OF THE UNITED STATES 
GOVERNMENT. 
No. VI.* 
THE UNCOMPAHGRE DISTRICT. 

Tue Uncompahgre Irrigation District, in Colorado, 
presents features of very exceptional character and interest 
in the boldness of the scheme carried out, and the difficul- 
ties of construction entailed. An adventurous explora- 
tion survey along a mountain torrent, at the base of rocky 
walls 1500ft. to 3000ft. high, and in some places only 
150ft. wide, at a considerable height above the bottom, 
had to be undertaken in connection with the work. 

The district provides for the irrigation of about 140,000 
acres of land, at an elevation of 5000ft. to 6400ft. above 
sea level, where the extremes of temperature are 20 deg. 
and 90 deg. Fah. The rainfall is 6in. to 1lin. at some 
points, and Sin. to 20in. at others. The soil includes clay 
loam, adobe clay, gravel, and disintegrated red sandstone. 
The Uncompahgre River flows through a broad valley on 
the western slope of a range of the Rocky Mountains, with 
lands only awaiting a supply of water to become fertile. 
Of the 140,000 acres comprised within the present project, 
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Fig. 41-LONGITUDINAL SECTION OF TUNNEL 


about 80,000 acres are general farming lands, and 60,000 
acres are available for fruit farming. The fruit lands, when 
irrigated and properly cultivated, are very valuable, and 
some of them, when planted with apples and peaches, 
bring an annual revenue as high as £100 per acre. About 
20,000 acres have been irrigated in an inadequate way for 
some years by private enterprise, but the natural volume 
of flow in the Uncompahgre River is sufficient only for 
the irrigation of a part of the great area of the valley, 
while the flow is so erratic that the river cannot be 
depended upon for an irrigation supply. 

Practically parallel with this river is the Gunnison 
River, about six miles distant, and separated from the 
Uncompahgre by a rugged mountain ridge rising to a 
height of 2200ft. above the Gunnison. This river has a 
large watershed extending to the summit of the Rocky 
Mountains, but it lies in a deep and narrow rock gorge or 
canyon, while its lower valley has no large area of irrig- 
able land. The engineers decided, therefore, to obtain a 
supply of water from the Gunnison River for irrigating 





the Uncompahgre Valley, by means of a great tunnel 
through the dividing ridge. The tunnel is six miles long, 
10ft. to 11ft. wide, and 12ft. high. It has a fall of 2.02ft. 
per 1000ft., and its flow capacity is 1300 cubic feet. per 
second. A longitudinal section is given in Fig. 41. The 
entrance portal is 6533ft. above sea level, while the 
summit on the line of the canal is 8710ft. above sea 
level. The dam will not be a very high one, asin forming 
a storage reservoir, but will be a comparatively low dam 
diverting the river flow into the tunnel. 

The “ Grand Canyon of the Gunnison,” in which the 
diversion dam and tunnel entrance have been built, is 
noted for its wildness and its great depth, which ranges, 
as noted above, from 1500ft. to 3000ft. A large part of 
the canyon is inaccessible from above and impassable 
below on account of the fierce current of the river, which 
is broken by masses of rock, by the numerous sharp 
bends, and by vertical falls and rapids. Fig. 45 is a view 
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Fig 42—CROSS SECTION OF TUNNEL 


in the canyon taken during a stage of comparatively low 
water. Some idea of its vastness may be gathered from 
the small figure of a man sitting on the big ledge of rock 
in the foreground. Fig. 46 gives a better idea of the wild 
and broken character of the canyon and of the difficulties 
encountered in the exploration. In flood stages the water 
will cover the rock to which the man is clinging. On the 
left is an old “ pot-hole.” 

The passage of this forbidding and dangerous canyon 
had never been accomplished, but it was absolutely 
necessary to carry the survey through the canyon in 
order to determine the elevation of the river, the 
character of the channel, and the best site for a dam. 
Some description of this work will be given later on; 
suffice it to say here that two engineers made the trip by 
wading, swimming, and floating on an air mattress for a 
raft. Their adventures included floating over a fall 30ft. 
high and through a natural tunnel. They were gone for 
so long a time that it was believed they had perished, 
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Fig. 43—CROSS SECTION OF TUNNEL 


the passage, but they emerged unharmed, and with their 
task successfully accomplished. On other parts of the 
surveys many of the engineers and topograpners had to 
be lowered by ropes while making their studies and 
taking their observations. 

A road was built-in the canyon to the site of the dam, 
partly in solid rock excavation and partly across a talus 
of massive boulders and broken rocks. This is sixteen 
miles long, and rises out of the end of the canyon by 
gradients of lin 4. Over this road the machinery was 
hauled piecemeal, and a construction camp and power 
plant established near the mouth of the canyon. The cost 
of transportation was enormous, all supplies and mate- 
rials having to be hauled in wagons for great distances, 
and over the roughest kind of mountainous country. 
The tunnel was commenced by contractors, but their 


| so high that it was decided to carry on the work by the 


Government engineers and hired labour. The crude 
camps established at each end of the tunnel by the con. 
tractors, with no sanitary or other conveniences, and 
with wretched accommodation for the men, were replaced 
by small villages, properly laid out, and having water 
supply, sewers, electric light, a hospital, cottages, and a 
staff of sanitary inspectors and police. The working 
plants were also improved, and electric light and electric 
locomotives introduced in the headings. There wera 
about 140 men at the camp on the eastern, or Gunnison, 
side, and 800 at the other camp. 

The tunnel proved to be a most difficult and dangerous 
undertaking, but is now completed. The materials pene. 
trated have included solid, shattered, and seamy rock, 
shale, clay, and beds of sand and gravel. Gas pocketg 
were encountered, sometimes of dangerous extent, 
Springs of hot and cold water were numerous, necessi- 
tating a large pumping plant to deal with a flow of from 
250,000 to 750,000 gallons per twenty-four hours. Several 
slides and falls occurred, and in many parts it was neces. 
sary to follow closely the excavation with a very heavy 
timber lining, leaving room for the permanent concrete 
lining. 

The tunnel section in solid rock, with concrete side and 
floor lining, is shown in Fig. 42. It is 10ft. wide at the 
bottom, 11ft. wide at the springing line—which is the 
maximum water level—and 9ft. 11jin. high to the spring. 
ing line. The rock roof is dressed to a neat radius of 
8ft. 64in., with a rise of 2ft. The concrete lining is 4in, 
thick, but where a concrete arch is required this is (in, 
thick, with a radius of 7ft. 10}in. on the intrados, 
Fig. 43 shows the section with timbering and concrete 
lining. This is of horseshoe section, with a semi-circular 
roof arch of 5ft. 6in. radius on the intrados. The timber 
sets are 3ft. apart between centres, and their sills, posts, 
and roof pieces are all 12in. by 12in. timbers. Outzids 




















Fig. 44—INTERIOR OF TUNNEL 


the sets is 3in. plank lagging. Fig. 44 is an interior view 
of the timbered section before the concrete was put on. 
This shows the narrow-gauge double-line construction 
railway, the drain at the side, and the pipe line for 
compressed air. 

From the west or outlet portal of the tunnel a main 
canal extends across the valley to the Uncompahgre River, 
a distance of about twelve miles, with a fall of nearly 
250ft. The broken character of the country and the 
difficult nature of the canal work may be judged from the 
following items of the principal structures, &c.:—Seven 
miles of canal in earth and soft material, four miles of 
concrete-lined canal, 2277ft. of tunnel, two inclined-plane 
drops of 46ft. and 28ft. vertical fall respectively, fourteen 
vertical drops of 10ft. each, eighteen masonry and pipe 
culverts, three bridges, and ten diversion pipes with 
gates, kc. It will be seen that in addition to the gradient, 
there are twelve vertical drops in the canal, with an 
aggregate fall of 214ft. About 20,000 horse-power will 
be developed by water wheels and turbines at these falls. 





| 


| beds except just after rains—by inverted syphons. 


sharing the fate of hunters and pioneers who had essayed | tunnel, 1700ft. long, with a cross section of 8ft. by 10ft., 





work was unsatisfactory, and they finally abandoned the 
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job. New tenders were invited, but those received were 





From the replenished river the water will be taken 
by two main canals, having concrete headworks with 
regulating gates. These will cross three streams—dry 
A 


will be built to avoid the necessity of building and main- 
taining 14 miles of canal along a steep side hill slope. 
These two canals will be thirty-five miles and thirty miles 
in length. 

Reference has been made above to the adventurous 
trip of two engineers through the canyon of the Gunnison 
River, using an india-rubber air mattress as araft to carry 
their heavier instruments, and to support themselves 
when necessary. Observations were made from ledges, 
boulders, and other points where a footing could be had. 
A description of the trip, written by one of these engineers, 
has appeared in Van Norden’s Magazine, and is given 
herewith, but slightly condensed. Some idea of the diffi- 
culties may be gathered from the views in Figs. 45 
and 46. 

“ With our record books and smaller instruments 
strapped to our bodies under our clothing, and the rest of 
the outfit attached to the rubber mat, we started down 
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Fig. 45—THE GRAND CANYON, GUNNISON RIVER 


the gorge. The river, strewn with rocks, was a series of 
rapids, with an occasional bit of clear water. The walls 
were so steep that we could only climb along the face 
a few feet at a time, and had to wade, sometimes swim, 
through much of the gorge, towing the mat or letting it 
float before us, carried down by the current, while we 
tried to guide it between the rocks and keep it from being 
thrown ashore by the miniature whirlpools. 

“We worked our way slowly along, up to the waist— 
sometimes shoulder high—in the ice-cold water, our faces 
continually drenched by the spray from rapids. In a 
number of places where the channel widened and 
deepened we would take turns swimming with the 
current and pushing the mat ahead, thus moving it in 
the proper direction. More than once this curious raft 
kept us afloat when so exhausted that we could not have 
crossed the pool without going under. 

“Towards the end of each day we would look about 
for a place to stop. Sometimes our resting-place would 
be the top of a rock just above the seething waters, so 
sinall that we would have to moor the mat in the river. 
Here and there we found rock ledges just wide enough 
to stretch out upon, but, as I have said, the sides of the 
channel were so abrupt that most of our journey was 
made by wading and swimming rather than by climbing 
and walking on the sides. 

“Our meals were eaten anywhere and at any time. 
When we had to rest for a spell we would get a bite of 
meat with a biscuit. Once in a while we came across a 
bit of dry wood left by the river when in flood. This 
meant a cup of coffee or tea and a little warmth; but 
we seldom had enough for a camp fire at night, when our 
wet clothes chilled us to the bone. 

‘As the Gunnison narrowed, the water poured over 
the boulder-strewn bed with such force that we could 
hardly stand. In one place, where we had to work our 
way over piles of sek fragments in the midst of the 
stream, and struggle to keep the raft from being battered 
to pieces amid the boiling rapids, we were actually five 
hours in going about 60ft., and down stream at that. It 
seems a miracle that we got through some of these mere 
rifts in the rock, through which the water poured like a 
mill-race, thrown high above our heads by striking the 
rocks and forming whirlpools and cross currents. 

‘We found a way to the rim by a narrow fissure where 
the canyon wall had given way, and by hoisting each 
other with ropes we got out safely. When we had to go 
down again to. make more observations, we decided that 
we could only do it from the other side. This meant a 
march around the head of the canyon, in which we 
travelled 150 miles to reach the crevice. Then the ropes 
were again put in use, for in some places it was necessary 
to lower a man a sheer hundred feet before he had even 
« ledge on which to stand. With my partner I resumed 
the journey down the gorge. 

“At one point the river passes over a waterfall. We 
knew nothing about it until we were a hundred feet or so 
from the brink. The depth shallowed here so that I could 
stand on the bottom in spite of the swift current. My 
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partner did the same. He waded slowly ahead, feeling 
his way carefully, until he was within a few feet of the 
brink. 

“<*Tt’s a fall,’ he shouted, ‘I’m going over here. We 
can’t get back the way we came.’ The mat went first, 
then we followed, trusting in Providence. I knew nothing 
for three or four minutes until I came back to my senses, 
to find that I was floating against a ledge of rocks and 
unconsciously had grabbed a narrow spur jutting out from 
it. Looking back I saw my partner partly seated on a 
stone shelf on which he had managed to pull himself. As 
near as I could estimate it, we had gone over a cataract 
fully thirty feet high, but as luck would have it, had fallen 
into the middle of the stream, where it was deepest, but 
on either side the dark points now and then sticking up 
out of the waves told us how we might have ended. 

“For ten days and nights we were on the rim and in 
the Gunnison canyon, wading, climbing, swimming, not 
knowing what the next hour might bring to us. We had 
allowed about a week for the investigation and had enough 
food for that time, but when the week was up and most 
of the canned meat had disappeard, things looked serious. 

“Soon we reached a place where the Gunnison dis- 
appeared in an underground passage. In front of us rose 
a dark mass of basalt rock which no man could climb. 
It was a case of following the river or remaining to die. 
The force of that current was such that it probably saved 
our lives, for it sucked us under the surface and prevented 
us from being dashed to death against the stone roof. I 
do not know how long we were whirled through it by the 
torrents, and when we emerged, though nearly exhausted, 
we had enough strength to reach the shore, where we 
rested. On the next day we reached a point where the 
gorge widened, and we noted a crevice in one of the great 
cliffs forming the sides. 

As we had made all our surveys and examinations and 
believed we had located the right entrance for the tunnel, 
we decided to climb this crevice, and after hours of 
scrambling up shale and rock and the use of a rope we 
still had left, the top was reached, when our instruments 
showed that we had ascended no less than 1500ft. in a 
straight line. Yet the Devil’s Slide, as the Indians call 
this place, is one of the lowest parts of the walls of the 
Gunnison canyon, as some of them reach a height of 
3000ft. above the river.” 








THE MAKING OF TURBINE ROTOR DRUMS. 


Tue increased use of steam turbines of large size has 
called into being a number of machines specially designed 
for their manufacture, and makers have been quick to adopt 
any new appliances which would tend to decrease the 
cost of production of the various parts. We have in the 
past made frequent reference to lathes and other tools 
which have been introduced to deal with this branch of 
engineering, and we have recently had an opportunity. of 
) operation at the works of John Brown and 








Fig. 46-EXPLORING THE BED OF THE GRAND CANYON 


Co., Limited, a series of patented processes by means of 
which the drums of steam turbines of large power are 
produced in a highly expeditious and efficient manner. 

The whole procedure is, in conception, wonderfully 
simple. The earlier processes by which the large hollow 
blooms for final rolling are produced are modifications of 
well known processes, and it is not therefore necessary 
for us to describe them in detail. It is sufficient to say 
that the blooms are either produced by punching from 
solid ingots, and subsequently drawn to the requisite 
length and diameter—the large press shown in the supple- 
ment being used for this purpose—or are hydraulically 
forged, cut to length, and afterwards: trepanned. In 
either case the blooms so produced reach the mill with 
a hole through the centre, Jarge enough for the top roll to 
be threaded through, as described below, and of a cross 
section sufficient to roll out to the necessary diameter 
and thickness subsequently. 

The bloom; when prepared by either of these processes 
is ready for rolling, which is carried out in an interesting 
mill now to be described. The rolls of this mill are 
driven from one end of the crank shaft of an engine, 
the other end of which can drive a large armour 
plate rolling mill. The engine develops as much as 
12,000 horse - power. It is somewhat difficult. to 
describe the hollow rolling mill without the aid:of a 
drawing, which, unfortunately, we are unable to repro- 
duce, but we will endeavour to make it as clear as 
possible. There are two main rolls, which are arranged 
horizontally one above the other, and. which, normally, 
are parallel to one another. The bottom roll is driven 
direct from the crank shaft of the engine through a 
universal joint, so as to allow for motions of the shaft here- 
after alluded to. The top roll is driven through gearing 
from the main-shaft, and power is transmitted to it through 
a clutch, which can slip when the speeds of the two rolls 
become disproportionate owing to the reduction in the 
thickness of the metalin betweenthem. The axisof the top 
roll always remains fixed, saving within small limits, which 
will be mentioned later on. The lower roll, however, 
can be adjusted in height so as first of all to give the 
necessary squeeze in rolling, and also so as to compensate 
for the reduced thickness of. material as the rolling pro- 
ceeds. The adjustment in the height of the lower roll is 
brought about by means of two vertical screws, of the 
same pitch, which carry the bearings at either end. On 
these screws work toothed pinions, the teeth of which 
gear with two racks placed horizontally one on each side 
of the screws, and actuated by two hydraulic cylinders. 
The pinions are held in-position and cannot move in any 
way save to revolve, and the teeth are of the same pitch 


| in each case, so that as they mesh with the same racks 





any motion of the latter is reproduced in identical upward 
or downward movements of the screws. Hence the roll 
is always horizontal, whether it is being moved upwards 
or downwards. The. accompanying sketch, which 
is purely diagrammatic, will perhaps serve to make this 
explanation clearer. This shows a partly rolled drum or 
tube in posftton between the two mein rolls, and it 
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also shows the screw, the nut and the racks. Other 
pairs of rollers are also seen. These can be varied 
in position, so as to bear more or less strongly 
against the outside surface of the drum. By their 
means the shape of the drum is controlled, and if there is 
a tendency for it to depart from the cylindrical form it 
can be brought back again. These guide rollers are con- 
trolled hydraulically, and under ordinary circumstances 
only the lower pair—those shown touching the drum— 
are needed. In fact, we gathered that the upper rolls had 
not been brought into use hitherto, for they will only be 
employed when drums very much larger than those now 
in use are required, or when by some unforeseen circur- 
stance the drum during rolling should become much 
deformed. Such an experience has not been hitherto 
encountered. All the hydraulic motions referred to are 
controlled from a raised platform where the operator has 
a full view of the work in hand and of those who are 
directing the proceedings. 

The top main roll can be withdrawn endways with one 
of its bearings—that on the side away from the engine— 
by means of two horizontal hydraulic rams. When it is 
desired to roll a drum, a drawn tube is first of all heated 
to the requisite temperature in a furnace. The top roll 
is‘ then withdrawn as just explained, and the tube is 
placed horizontally in the machine so that it rests on the 
two lower guide rollers, which can be adjusted so as to 
bring the bore of the tube concentric with the withdrawn 
top roll. The bore of the tube is slightly larger than the 
diameter of the roll, but the latter has an enlarged shoulder 
at the end where it enters the tube, this shoulder being 
provided, so that any scale which has formed may be 
forced out when the hydraulic rams push the upper roll 
through the tube and into its inner bearing. When this 
has been effected the lower roll is raised by means of the 
racks and screws as already explained, and rolling can 
commence. 

We were fortunate enough to witness the rolling of a 
number of turbine drums of various sizes, the largest 
being 12ft. 2}in. diameter when finished, and weighing 


Revolving Nut 
held in horizontal position 


DIAGRAM OF HOLLOW ROLLING MILL 


some 234 or 24 tons. The actual rolling of this huge 
ring or tube of metal occupied only about 26 minutes. As 
will, no doubt, have been understood, the rolling is 
effected by getting a squeeze between the rolls by raising 
the lower of the two and then starting the engine. The 
effect of this is to revolve the tube and gradually to reduce 
its thickness while increasing its diameter. Of course, as 
the diameter increases the adjustment of the guide 
rollers, which are worked hydraulically, has to be altered. 
It is really astonishing how quickly the process is carried 
out. From time to time measurements are taken in 
order that it may be seen how the operation is going on, 
and whether the tube is maintaining a truly cylindrical 
form. To take these measurements accurately the 
machinery has to be stopped, though as a rough guide 
there are two dials, one of which shows the thickness of 
metal at one end of the drum and the other at the other. 

To correct anything which may be found to be wrong 
there are several adjustments which may be made. 
Supposing, for example, the diameter of the tube is 
slightly greater at one end than the other. The adjust- 
ment for correcting this is made by means of the top 
roll. Above the cap of the outer bearing of this—i.e., 
the bearing away from the engine and next the hydraulic 
rams—there is a system of wedges. When these wedges 
are in a certain position the faces of the upper and lower 
rolls are parallel; when in another position one end of 
the top roll can be depressed, and when in still another 
position this same end can be raised. Consequently, 
since the bottom roll always remains horizontal, adjust- 
ments can be so made that any variation in diameter 
can be corrected. Then supposing there is a tendency 
to roll thicker in the middle than at the edges, the correc- 
tion is made by setting the two rolls, which ordinarily are 
parallel, at a small angle one with the other in the 
horizontal plane. A tendency to assume an oval form 
is counteracted by means of the guide rollers. In fact, 
there is an adjustment for every possible malformation, 
but some of them are rarely if ever needed. If the 
drum travels either to one end or the other of the rolls 
instead of keeping in the middle, there are two hydrauli- 
cally-worked pushers at either end which quickly bring 
it back into a central position. While the process of 
rolling is going on a stream of water is directed from a hose 
upon the inner and outer faces of the hot metal, and this 
has the effect of removing the scale, and so well does it 





do this that the resulting faces of the finished drum are 
smooth and shiny. 

Referring to the largest drum which we saw rolled, we 
may say that the original dimensions of the tube before it 
was rolled were outside diameter 5ft. Qin. and internal 
diameter 3ft. 103in., the metal being 11,',in. thick. The 
tube was 7ft. Sin. long. When completed, the external 
diameter was 12ft. 2}in. and the internal diameter 
1lft. 53in., the thickness of metal being 4,';in. The 
length of the drum was little in excess of the original 
length of 7ft. Sin. The original tube for this drum was 
produced by the second method referred to at the com- 
mencement of this article; that is to say, it was 
hydraulically forged and trepanned, and we may add 
that it was a very fine piece of work. 

When we had the opportunity of witnessing this process 
in operation, we also gathered some information as to the 
progress which is being made in utilising the machinery 
for the production of other hollow cylindrical bodies, 
such as have been hitherto produced from rolled plates 
subsequently welded or butt strapped. We understand 
that rings made in this hollow rolling mill are specially 
applicable for use as locomotive boiler shells. In fact, 
in Germany the State railways have very largely specified 
solid rolled boiler shells, being influenced by the fact that 
they obtained from them greater uniformity as regards 
physical stresses ; naturally, too, there is no leakage from 
longitudinal riveted joints. Such boilers would be, no 
doubt, valuable for use on up-country railways, such as 
those in India or South America, where repairs are not 
easily carried out, and we are informed that the experi- 
mental boilers made on this system, and used on some of 
the main line railways of Great Britain, have given entire 
satisfaction to the superintendents. 

Whether or not there is a future for the process in 
connection with marine boiler shells is, of course, pro- 
blematic, but it is interesting to know that, from an 
engineering point of view, there is no difficulty in pro- 
ducing, with the rolling mill which we have seen at work, 
and which is described in the foregoing, solid rolled 
aw shells up to 15ft. or 16ft. in diameter and, say, 1}in. 
thick. 

We cannot close this article without referring to the 
skill displayed in the operations we saw carried out. The 
mill was under complete control, and the ease and rapidity 
with which the huge ring of red-hot metal was manipu- 
lated and brought finally and in a surprisingly short time 
to the desired form were remarkable. We may say that 
the resulting drum was accurate to within a very small 
fraction of an inch in all dimensions, and was quite 
parallel, and when we say this it may also be mentioned 
that at one period of the process the diameter of one end 
was 2in. greater than that of the other end, but this had 
been accurately corrected. 

In our two page Supplement we give views of the 
horizontal drawing press, of the rolling mill, and of a 
finished drum 12ft. 24in. in diameter and 7ft. Sin. long. 
We also give a view of this large drum, in the lathe 
during the process of machining. 

Finally, we would tender our best thanks to John 
Brown and Co., Limited, and to all the members of the 
staff of this company with whom we came into contact, 
for their courtesy in rermitting us to see this interesting 
plant in operation, and in affording us every facility for 
preparing the foregoing article. 








THE ROYAL COMMISSION ON CANALS AND 
WATERWAYS. 
No; XV.* 

In our last article we referred to the recently issued 
report by Mr. Lindley on continental waterways, and 
summarised some of the details contained in it relating 
to the extent of the assistance given by the State in the 
development of inland navigation. In the present article 
we conclude our summary of the report. 

The electric haulage on canals in France has 
hitherto been confined to a line of about thirty-six miles 
in length, of which the Canal d’Aire forms a part. The 
system is to be extended to other lines, bringing the total 
length up to fifty-five miles. The existing installation 
consists of four power stations of a combined capacity of 
810 kilowatts and 8-ton tractors running on rails of metre 
gauge on one of the two paths. Two to four boats of 
the standard dimensions are drawn together at a speed 
varying from one and a-half to two miles per hour, or 
three to four empty boats at about four miles per hour. 
It is also proposed to adopt electric towage on the pro- 
jected Canal du Nord. The capital outlay on electric 
traction is considerable, and makes its adoption only 
admissible on waterways where a heavy traffic has to be 
handled. 

In Germany electric traction is confined at present to 
the Teltow Canal, on which a very complete system is 
installed, which we have described in previous articles. 
Boats are towed on this canal at speeds varying from 
2.5 to 3.1 miles per hour, the average being 2.75 miles. 

The report describes the experiments which have been 
undertaken in late years both in France and Germany with 
the object of determining the most favourable lines for 
boats, the best relation of the cross sectional area of the 
canal to the immersed cross section of the boat, and the 
clearance under the boat. The details of the experiments 
and their results are too extensive to quote, but they are 
of considerable interest, and show how thoroughly all 
matters connected with the improvement of inland navi- 
gation are treated in France and Germany. The most 
economical rates of speed have also been the subject of 
experiment, and in Germany the speed on rivers for 
steam-towed barges varies from 24 to 3} miles per hour 
up-stream, while down-stream the rate is often as high as 
5 to 6 miles. On canals and canalised rivers steam 
towage is usual both up and down-stream, and the rate 
varies from 2} to 3 miles per hour. As a rule, steam 
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tugs are only used for the up-stream journey on free 
rivers, the current serving to mee | boats down-stream 
aided when conditions are favourable by the use of sails, 
Sunken chain towage has been used to a considerable 
extent in Germany, but the system is now being gradually 
abandoned. Horse towage is now used to a very limited 
extent, principally on the Finow Canal and for small boats 
on a few others. 

The traction charges in Germany vary between wide 
limits; the limits appear to be about .03d. and .1d. per 
ton-mile. On the Teltow Canal .077d. per ton-mile jg 
charged for electric traction, and on the Finow Canal 
.058d. per ton-mile for horse traction. 

In France traction is, as a rule, free, and only in 
exceptional cases is it worked by the State. On rivers 
and on the canalised Seine and Oise steam tugs are em. 
ployed. Horse traction is employed generally on canals 
and the remaining canalised rivers, except on certain 
short sections, where sunken chain or electric traction js 
employed. The rate of speed found most economical 
in France on free and canalised rivers by means of steam 
tugs is about 3} miles per hour, and for horse traction 
on canals 1.67 miles per hour. The charges made on 
French canals for traction vary within wide limits, and 
many figures are given in the report. It is, therefore, 
difficult to arrive at an average rate per ton-mile. The 
cost of horse traction on the Canal de Bourgoyne, which 
is worked by contract, varies from .28d. to .54d. per ton. 
mile. On the other hand, the average charge on the 
North-Eastern canals for horse traction is apparently 
.06d. per ton-mile, light and accelerated services paying 
one-third more. 

In Belgium, sails and tugs are used on the rivers and 
on the Rupel-Brussels Canal, and horse traction is dying 
out. On other canals horse traction is still usual. 

Mr. Lindley furnishes elaborate tables containing com. 
parisons of freights by water and rail in France, Belgium, 
and Germany, and in doing so he very justly calls atten- 
tion to the absence of competition between railways and 
waterways in these countries and the State regulation of 
rates, which in many cases is exercised in favour of the 
water-borne traffic. In making any comparison between 
the cost to the freight owner of carriage by water and 
rail, the fact must not be overlooked that the State, and 
therefore, indirectly the freight owner and consumer, 
contributes largely to the construction of the waterways. 
In France and Belgium, as we explained in our preceding 
article, this contribution amounts to nearly }d. per ton- 
mile. That this State charge or subsidy is smaller in 
the case of Germany is due to the great advantage she 
has over the others in the possession of splendid natural 
waterways, and in other directions. In France the 
average freight charges naturally vary within wide limits, 
the minimum on the canals of the north-east and east 
being as low as . 15d. per ton-mile for long-distance freights, 
while on the Rhone the rates vary from .4d. to nearly 
1d. per ton-mile. The average results of his calculations 
are given by Mr. Lindley as .289d. per ton-mile for 
water-borne traflic, as against .565d. per ton-mile for rail 
traffic. The average haul is, however, 60 per cent. greater 
by water than by rail. 

The important fact must be borne in mind that whereas 
the water freights are not subject to restrictions, the rail 
freights are fixed by law, and no reduction in railway 
freights may be made without the consent of a State- 
appointed committee. One of the points kept in view by 
this committee is the avoidance of undue competition 
between railways and waterways. The committee gene- 
rally accepts a difference of 20 per cent. above the actual 
total freight on the waterway as the lowest admissible 
railway freight. ‘ The acceptance of this 20 per cent. is 
based,” says Mr. Lindley, “ on the opinion that the water- 
ways are considered not to be able to compete at equal 
freights with the railways, owing to the longer duration of 
transport. It is thus clear that in France the competition 
between the canals and the waterways is not free. The 
Government desires to retain the power of protecting the 
unorganised barge owners against ruin by any organisa- 
tion of the railway monopoly.” 

In Belgium the average haul by rail is 57.5 miles, and 
by water 78.5 miles. The average freights per ton-mile 
are:—By rail, .84d.; and by water, .87d. As we have 
already stated, the State places the waterways at the 
disposal of the freight carrier, charging dues which suffice 
to cover only the greater part of the cost of maintenance 
and current improvements. The railways, as State 
owned, do not adopt any special measures of competition 
with the waterways. The railway anthorities regulate 
their tariffs to suit the requirements of the railways, and 
do not attempt by special tariffs or exceptional treatment 
to attract the traffic from the State-owned waterways. 

In considering the figures for the German waterways 
it is worth noting that 43 per cent. of the total water- 
borne traffic is on the Rhine, a stretch of 350 miles out 
of a total of 6200 miles of waterways. The transport of 
goods by water is in the hands of individual boat owners 
or companies. The following table gives the averages 
of the figures contained in Mr. Lindley’s tables of 
German freight charges :— 


Waterway or combined 
waterway and 
short rail freight. 


Railway. 
Freight 
per 
ton-mile. 


Average 
aul, 
miles, 


Class of goods. —_——__—— 
Average | Freight 
haul, per 
miles. ton-mile. 


d. 
+187 
+208 
+231 
+27 


d. 
43 257 
324 
285 


199 


214 
262 
241 
149 


Coal... 
Tron ore, &c. ... 
Corn and rice .. 


Sugar for export ... 





— ee 


The water freights given refer to the transport ‘on 
waterways under the existing conditions free of dues on 
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—— 
the rivers, 
canals, whi 


and with dues on the canalised rivers and 
ch only cover about the cost of maintenance 
on these latter waterways, while the revenue from the 
railways not only covers maintenance, working expenses, 
and interest on capital, but leaves a surplus for the State. 


water level. 


boat at 5.75ft. draught is 6.55. The canal from Bever- 
gern to Hanover will have the following dimensions :— 


To cover the cost of the projected improvements in and a ae yn 
extensions of the Prussian State waterways, it is proposed In cuttings ..., Width at bottom... §2.5 
to levy dues to be charged on the cargo tonnage which | Width at water-level 102.0 
on the canals will vary up to .3886d, per ton-mile. On { Depth at middle 115 
the rivers the new dues will vary from .008d. per ton- In embankments | Section of bottom — 


mile on the Rhine to .25d. per ton-mile on the Vistula. 
To show the influence the proposed dues will have on 
freight by water, Mr. Lindley gives tables which show 
that the water rates will be: for coal, 74 per cent. ; for 
corn, 51 per cent. ; for sugar for export, 63 per cent. of the 


freight by rail. 


One of the most interesting sections of the report from 
the engineer's point of view is that which summarises the 
project sanctioned by the law passed by the Prussian 
Landtag in 1905, which involves an expenditure of nearly 
17 millions sterling on new works in connection with 
This sum is equivalent to over 60 per 
cent. of the total expenditure hitherto on the waterways 


inland waterways. 


Width at water-level... ... 0 
Tne relation (x) is sss sss eee ss 44 and 5,2 respectively 


Both sections of the canal, as well as the branch canals, 
are designed with the possibility of raising the water- 


larger tonnage. An interesting feature of the canal is 
that the total rise of 120ft. is on the line between the 
Rhine and Herne; the line of canal between the Dort- 
mund-Ems Canal at Bevergern and Hanover, in conse- 
quence of the favourable conditions, can be constructed 
as one horizontal reach 107 miles in length without any 
locks. The Weser and the Leine have to be crossed by 
aqueducts, the descent_to the river, Weser being made by 
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in Prussia. The principal features of this scheme of 
improvement and extension are indicated in the map of 
the German waterways given above. 

The new works and the estimated cost are as follows :— 


1, A waterway from the Rhine to the Weser, includ- 

ing the canalisation of the Lippe and secondary 
works consisting of :— £ 
(u) Acanal from the Rhine in the neighbourhood 
of Rubrort to the Dortmund-Ems Canal (Rhine- 
Herne Canal), including the Lippe Branch 
Canal from Datteln to Hamm peu uleer cas 
(b) Various supplementary works on the Dortmund- 
Ems Canal on the reach from Dortmund to 
Bevergern Ria Heian ese cae 
(c) 1. A canal from the Dortmund-Ems 
Canal to the Weser near Buecke- 
burg, with branch canals to 
Osnabruck and Minden, includ- 
ing impounding reservoirs in the 
upper valleys of the Weser 
basin and certain regulation 
works on the Weser below 
A ae 
2. A canal from Bueckeburg to Han- 
over, with a branch canal to 

PANGOU 00) ae Res. 


3,725,000 


307,500 


£ 
1,050,000 


1,975,000 
— 6,025,000 
(d) The canalisation of the Lippe, or the construc- 
tion of diversion canals along the same, from 
Wesel to the Dortmund-Ems Canal at Datteln, 
and from Hamm to Lippstadt ... ... ... ... 
(-) For the amelioration of agricultural lands in 
connection with the works mentioned under 
(a } to (d), and with the Dortmund-Ems Canal 
(with subsidies from the parties interested, 
fixed on the basis of existing principles) ... 





2,230,000 


250,000 





Making the total for the canal from the Rhine 
to the Weser, including the supplementary 
WM eS de gehen hg ASedRER ade fe 
Il, For the construction of a waterway of large cross- 
section from Berlin to Stettin (Berlin-Hohen- 
saathen Canal) Cae ee 
lll. For the improvement of the waterway between 
the Oder and Vistula, and of the Warthe from 
the confluence with the Netze to Posen ..._ ... 
IV, For the canalisation of the Oder from the con- 
fluence with the Glatzer Neisse (Neissemun- 
dung) down to Breslau, and for trial regulation 
works on the reach from Breslau to Fiirsten- 
berg, as well as for one or more impounding 
TORORVONB 5. sect ss ome a ee 


12,537,500 
2,150,000 


1,058,750 


982,500 
Making a grand total of ... Rote Say wes on ROTOR 

The following are some of the principal engineering 
features of the proposed works, which have been designed 
with the benefit of experience gained more especially on 
the Dortmund-Ems Canal. The dimensions may be taken 
as representing the matured views of German canal 
engineers as to the best proportions for canals suitable 
for boats carrying 400 and 600 tons respectively, with 
the possibility of increment to 600 and 800 tons. It is 
intended to make the waterways west of Berlin and from 
Berlin to Stettin vid Hohensaathen capable of taking 
600-ton boats, with the possibility of increase to 800 tons, 
and the waterways east of Berlin for 400-ton boats with 
the possibility of raising the tonnage to 600. 

The Rhine-Herne Canal for 600-ton boats is designed 
With a flat bottom and parabolic side slopes. It will be 
11.5ft. deep, 49.5ft, wide at bottom, and 113ft. wide at 
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means of locks. The Berlin-Hohensaathen Canal has 
been designed with the following cross-section :— 


Depth in the middle 8.4ft. 
Depth at the sides .. 6.7ft. 
Width at bottom... 66ft. 
Width at water-level 106ft. 
The relation (x) eat cs 4,2 


likewise with the possibility in the future of raising the 
water-level 1.65ft. The branch canals are designed of 
either double or single gauge, with passing bays to take 
the same boats. The locks on the Rhine-Herne Canal 
are twin locks, with chambers 31.5ft. wide and 220ft. to 
312ft. long, the latter to take a boat with its tug; the 
new locks on the Dortmund-Ems Canal, with the excep- 
tion of a special lock at Miinster and the eleven locks on 
the canalised Lippe, are to be 31.5ft. wide and 312ft. 
long, the locks on the branch canals having the same 
width and 220ft. length. The locks on the Berlin- 
Hohensaathen Canal are designed 31.5ft. wide and 220ft. 
long, with the exception of the Lehnitz Lock, which is to 
be 280ft. long, in order to take four Finow boats. The 
width of the locks will allow a clearance of 5.25ft. over 
the beam of the boats, and the depth of 9.85ft. over the 
sill, a clearance of 4.1ft. under the boat. The lift of the 
principal locks on the main lines will vary from 17ft. to 


23.5ft. The annual carrying capacity of the main lines 

is estimated as follows :— 
Tons. 

Rhine-Herne Canal as proposed ... 8,000,000 

With locks lengthened to 543ft.... 10-12,000,000 

With additional train locks... ... 2.0 0... 16,000,000 

Bevergern-Hanover Canal—13 hours working... 10,000,000 

24 i 16,000,000 

Berlin-Hohensaathen Canal as proposed ... 5-6,000,000 

With artificial water supply... Poe 7-8,000,000 

Canalised Oder... ... 3,000,000 


The carrying out of these works is made conditional on 
dues being levied by the State as mentioned above, and 
the guarantee on the part of the provinces and 
corporations of :—(1) The cost of administration, working 
and maintenance. (2) With certain alleviations, 3 per 
cent. interest on about one-third of the capital. (3) 
From the sixteenth year onwards } per cent. to the 
sinking fund; the State undertaking to find the monies 
for the interest and sinking fund for the remaining two- 
thirds of the capital. 








THE EXPORT TRADE. 





WHERE is there any improvement? one can imagine 
| some business men asking just now. And well they might 
ask if the reference was to the home trade only. But the 
needs of the forty millions of. population in the United 
Kingdom form but a small proportion of the aggregate 
requirements which British firms are called upon to satisfy, 
wherefore the state of the over-sea demand must always be 
| one of the chief criterions as to the true condition of trade. 
And it is reassuring to know that when judged by this 
standard the general trade of the country is seen to be 
slowly improving. It cannot be denied that British exports 
of all kinds for the first ten months of this year, which 
amounted to £311,268,092, were a decline compared with the 





The relation (v) of area of cross section of 
canal to the area of immersed cross-section of the 600-ton 


level 1.65ft., in order at a future date to take boats of a 


corresponding period of a year ago of £7,402,496; but this, 
which is only 2.32 per cent., may probably be largely 
accounted for by the lower level of prices in a number of 
commodities this year compared with last. But the exports 
for the single month of October amounted to £33,930,778, 
which was an augmentation of £923,192, or 2.79 per cent. 
And the imports show a forward movement for both periods 
compared with last year. The imports for the ten months 
amounted to £502,412,425, which was an increase of 
£15,902,148, or 3.26 per cent. Their value for the month 
was £52,651,756, which is an expansion as compared with 
the figures of a year ago of £1,905,477, or 3.75 per cent. 
Moreover, there was one working day less this October than 
last October, otherwise the month’s expansion would 
doubtless have been larger, and the same circumstance may 
also be borne in mind when considering the above-noted 
slight export decline for the ten months. 

Engineering productions as a whole have, it is true, been 
exported to a less value than was the case a year ago, both 
for the month and the ten months, the value of engines and 
machinery (taken together) having declined for October from 
£2,925,208 to £2,541,927, and for the ten months’ period 
from £26,129,994 to £23,631,113. In several sections there 
have, however, been considerable increases. These include 
the following:—Miscellaneous prime movers, known as 
‘other descriptions,’’ for the month from £242,128 to 
£266,060, and for the ten months from £2,113,031 to 
£2,122,190 (in this department Europe and Australia show 
up very well, having both considerably increased their 
requirements); railway locomotives to South America for the 
ten months, from £594,320 to £789,693; road locomotives 
(including steam rollers) to all countries, from £36,091 to 
£37,011, and from £234,478 to £337,575; agricultural prime 
movers to South America, from £49,605 to £53,876, and from 
£153,514 to £166,128; India ditto, from £2613 to £3003, and 
from £23,436 to £31,556. Agricultural machinery for the 
ten months to all countries has improved in value from 
£1,115,538 to £1,183 596, Europe, South Africa, and 
Australia having been the chief cases of increase. The value 
of boilers exported in the ten months increased from 
£1,269,355 to £1,308,903, and of machine tools for the 
month from £42,132 to £82,018, and for the ten months from 
£324,731 to £648,851. The exports of mining machinery for 
the single month rose in value from £73 540 to £94,095, 
British South Africa going forward from £27,368 to £43,036. 
It is encouraging also to notice that these exports to the 
same market (South Africa) for the ten months grew in value 
from £257,724 to £345,766. Textile machinery to the United 
States increased for the month from £31,362 to £90,774, and 
for the long period from £233,912 to £542,569. Sewing- 
machine parts to all countries rose in value from £1,183,093 
to £1,387,371. This was for the ten months, and there was 
also an increase for October. Electric engineering firms will 
be pleased to learn that the value of the shipments of 
electrical machinery of all kinds for the ten months’ period 
has progressed from £1,148,681 last year to £1,184,658 this 
year. We have said enough to show that of many branches 
of British trade it may, in spite of ‘‘ ups and downs,’’ truly 
be remarked, ‘‘ There’s life in the old dog yet.’’ 








FLIGHT IN GERMANY.—Almost two years have passed since Herr 
Lanz, a member of the Berlin Aeronautical Club, offered a prize 
of 40,000 marks to the first German aviator who, with an aeroplane 
built entirely in Germany and of German material only, succeeded 
in flying several hundred metres in a straight line and who then, 
after wheeling to the right round a corner post, flew to another 
post one kilometre away from the first and wheeled to the 
left round this, and then flew back to the starting 
point. This amounts to describing an eight, one kilometre 
long, in the air, and was done by Herr Grade on Saturday, 
the 30th October, on the Johannisthal flying ground near Berlin. 
The conditions to be fulfilled in order to win the prize were rather 
easy, because in spite of the excellent pioneering work of Lilien- 
thal and of the flourishing state of the German internal combus- 
tion engine industry, the art of aviation in Germany at the time 
when the prize was offered was in a very undeveloped stage. 
Herr Hans Grade, of Magdeburg, had tried very hard for several 
years to’ build a serviceable aeroplane. He commenced with a 
triplane, but gave this up infavour of a monoplane. After taking 
this step some considerable time elapsed before he succeeded in 
making his engine capable of sustaining him in the air long 
enough to enable him to win the Lanz prize. ’ 


New Frre Station at CHARLTON.—The new Charlton station 
of the London Fire Brigade, which has been specially built as a 
motor station, without stables or other accommodation for horses, 
was officially opened recently. Accommodation is provided for 
twelve married men with their families, some being housed in the 
main building facing the road, and others having separate cottages 
in rear of the station. The engine-room has double self-opening 
doors on to the main road, and these are well set back so as to 
afford a clear drive out in either direction. Accommodation is 
provided for three motors, with an inspection pit under each 
machine. The motor equipment consists of three machines, all of 
identical size and power, and having all their parts interchange- 
able. Two carry the standard fire pes of the London Fire 
Brigade, and have also the standard first aid equipment, consisting 
of a copper cylinder containing water, and compressed air 
appliances for giving pressure. About 1000ft. of inlined canvas 
hose is carried on each machine, together with all the necessary 
appliances for hydrant work. The third machine is a ‘‘ Hatfield” 
fire engine having a capacity of 500 gallons per minute, upon 
which accommodation is provided for 600ft.- of-inlined hose. All 
these machines are by Merryweather and~Sons, and have been 
built to the special requirements of the Chief Officer of the London 
Fire Brigade. : 


REPAIR OF AUTOMOBILES BY hs to ropa aapobies courses 





for teaching country blacksmiths to repair au biles started 
two years ago in Vienna under the supervision of the Automobile 
Technical Association have proved a wonderful suécess. In the 
beginning admission was restricted to country smiths, masters 
and men, in the country round Vienna, but since that time so 
many applications have been received from all parts of the 
monarchy that the courses are now open to the whole country. 
The provincial authorities, recognising the benefits to be derived 
from such education, have, in many instances, provided the funds 
for country smiths to come to Vienna and go through the course. 
This technical training institution has proved a double benefit. 
It has shown the country people that the motor car is not to be 
regarded as a hostile intruder, but rather as an instrument of 
progress, and it has also added largely to the earnings of the 
country smiths, who had suffered greatly from the modern 
developments of the last half century. And to the automobilists 
these courses have proved very valuable in providing them with 
efficient skilled help in case of accident in the most remote parts 
of the country. An up-to-date register of the names and 
addresses of all the country smiths who have qualified through 
these courses is supplied to motorists by the Austrian Automobile 
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ROCK DREDGING IN 


BLYTH HARBOUR 














Fig. 1—BOULDERS DREDGED FROM THE HARBOUR 








Fig. 2- BOULDER COMING DOWN THE DREDGER SHOOT 





























Fig. 4-DREDGER AND HOPPER IN BLYTH HARBOUR 











Fig. 5-TOP TUMBLER AND MAIN DRIVING 


A ROCK-LIFTING DREDGER. 





IN the course of the detailed illustrated description of the | 


Blyth Harbour improvement works published in THE 
ENGINEER of March 6th, 1908, mention was made of the 
fact that the deepening of the harbour and entrance channel 
at Blyth, so as to have 24ft. at low water or 39ft. at high 
water of spring tides, involves the removal of about 500,000 
cubic yards of rock. For dredging this broken rock the 
Blyth Harbour Commissioners have recently introduced the 
powerful dreager Viscount Ridley, which has been built by 
Fleming and Ferguson, Limited, of the Phenix Works, 
Paisley. This vessel has a length of 136{t., a breadth of 30ft., 
and a depth moulded of 1lft. 6in. She is specially con- 
structed with heavy scantlings so as to withstand the abnormal 
strains of rock dredging, and is capable of lifting rock at 
depths varying down to 45ft. below water-line. The engines 
for driving the main gear are coupled direct to the gear shaft 
and are supplied with steam from one large cylindrical return- 
tube boiler. The shaft for driving the bucket chain is driven 
through cast steel spur and bevel gear, the teeth all being 
machine cut. These, together with the shaft, brackets, and 


framing, have a large margin of strength over the power 
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Fig. 6—MAIN GEAR TOP BRACKETS 


developed by the engines, so that in the event of the buckets ; the points of the shoots in order to minimise the impact of the 
getting such a hold on the rock as to stop the gear, the risks | stones striking the hopper beams and chains of the barge. 
of a breakdown are largely reduced. | This arrangement has proved very successful, and stones 
The bucket ladder is constructed of mild H section | varying from 20 to 30 cwt. in weight regularly pass down the 
girders, 96ft. in length, between centres, and 6ft. deep at | shoots into the barges. Fig. 2 shows one of these boulders, 
centre, and is strongly braced, whilst the chain of buckets are | which, owing to its shape, came down the shoots at a great 
of special design, the bucket rims being reinforced by hard | velocity, and, striking the guard bar *t the point of the shoot, 
steel cutting lps. Both the hull and machinery of the vessel | travelled over the hopper on to the deck of the barge 
were constructed under Lloyd’s special survey, and the boat | and then into the river. The guarantee undertaken by 
is fitted with a complete installation of auxiliary machinery. | Fleming and Ferguson, Limited, was to raise 200 tons of rock 
To manceuvre the vessel three specially powerful dredger | per hour, and this was exceeded during the three days con- 
winches are fitted on deck. Independent steam engines are | secutive trials just completed. The maximum rate of 
provided for hoisting and lowering the bucket ladder and | dredging obtained was at the rate of 273 tons per hour. 
shoots, and there is also an electric installation for lighting| We are enabled to give a series of engravings and some 
the vessel for night working. drawings of this interesting vessel. Fig. 3 shows her leaving 
The rock in Blyth Harbour consists of very hard sandstone | the builders’ yard. Fig. 4 gives a view of the dredger with one 
intermixed with veins of metamorphic rock, and large numbers | of the hoppers lying alongside in Blyth Harbour. Fig. 5 is 
of boulders are also met with. Fig. 1 shows a number of | reproduced from a photograph taken in the shops, and shows 
these boulders taken out of the buckets in the space of three | the top tumbler and shaft with a bucket and pair of links, 
hours. As the removal of the boulders from the buckets | and the main driving spur wheel ; it gives an idea as to the pro- 
entails a loss of time, it was decided to allow them to go down | portions of the gear on this vessel. Fig. 6 shows the main gear 
the shoots into the hopper barge alongside, and to prevent | top brackets in course of construction in the shops, and Fig. / 
them from damaging the barges, strong channels are fixed to | gives detailed drawings. The vessel was built to the instruc- 
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THE HOPPER DREDGER VISCOUNT RIDLEY 


FLEMING AND FERGUSON, LIMITED, PAISLEY, ENGINEERS 
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tions and requirements of Messrs. J. Watt Sandeman and 
Son, Newcastle-upon-Tyne, the engineers for the Blyth 
Harbour Commissioners, and the trials were carried out 
under their supervision and that of Mr. G. D. McGlashan, 
the resident engineer at Blyth. 








THE NORTH-EAST COAST INSTITUTION OF 
ENGINEERS AND SHIPBUILDERS. 


THE twenty-sixth annual meeting of the North-East Coast 
Institution of Engineers and Shipbuilders was held in the 
lecture theatre of the Literary and Philosophical Society, 
Newcastle-on-Tyne, on the 29th ult., when the President, Mr. 
Summers Hunter, occupied the chair. The Council’s report 
for session 1908-9 was approved on the suggestion of the 
President, seconded by Mr. W. H. Dugdale. 

Mr. Summers Hunter, in his address, referred to the 
conference held in August last jointly with the Scottish 
Institution of Engineers and Shipbuilders. The four papers 
contributed would always be valuable as records of the 
progress of shipbuilding and engineering on the Clyde and 
the North-East Coast. By the kindness and generosity of 
the shipbuilding and engineering employers on the North- 
East Coast, their new rooms had been furnished free of cost 
to the Institution. The question of the incorporation of the 
Institution was, he said, being inquired into by the Council, 
and if, as seemed likely, it was found: desirable, then altera- 
tions in the constitution and by-laws as affecting the various 
classes of membership would be revised and put upon a 
better basis. Referring to the paper read by Engineer- 
Commander Wisnom, at the Glasgow Conference, on the 
“Trials and Performances of the s.s. Otaki,’’ Mr. Hunter 
stated that the calculations based upon investigations by the 
inventor and originator had been fully verified by actual 
results. The application of the turbine to lower speed or 
cargo vessels was now engaging serious attention. This 
problem was difficult, for they had to deal with full- 
lined vessels under varying conditions as to being light or 
loaded, and in one case they had direct-driven propellers 
almost continually immersed and in the other they were 
driven through the medium of some form of gearing and 
subject to the hard thrashing work of racing which takes place 
more or less even in moderate weather, depending upon the 
draught of the vessel. 

Aiter a hearty vote of thanks had, on the proposition of 
Col, Saxton White, seconded by Professor Weighton, been 
accorded to the Institution of Engineers and Shipbuilders in 
Scotland for their hospitality on the occasion of the Glasgow 
Conference, a paper on ‘‘ Notes on Marine Boiler Design, 
Construction, and Economy’? was submitted by Mr. D. 
Myles, vice-president of the Institution. In the course of 
this paper the author stated that, considering the improve- 
inents in boiler design during recent years, as a result of 


wider experience, what impressed him most was the great | 
change of opinion and practice with regard to crowding a large | 
amount of heating surface into the smallest possible boiler, | 





Plan 


Fig. 7 


few years ago were considered large enough to contain about 
2400 square feet of heating surface were now usually made 
Yin. or 12in. larger in diameter. This extra size was due to 
a number of causes, the principal of which was the desire to 
provide larger spaces between the combustion chambers, 
between nests of tubes, and between the steam space stays, 
thereby making the boiler much more accessible for cleaning, 
for as ship’s engineers, together with boiler cleaners, were 
very human, the boiler which was not easily accessible was 
liable to go improperly cleaned. 

Reference was then made to the improvements in steel 
works and boiler shop plant, and to the production and use 
of thicker and larger plates. Increased pressures, with the 
consequent modifications in the designs of boilers, and the 
use of corrugated furnaces of different types were also 
alluded to. With regard to the manufacture of marine 
boilers, the author remarked that the higher pressure had 
efiectually put an end to the time when, as sometimes 
happened, a boiler was prepared for the official test by the 
introduction of a little sal-ammoniac in the neighbourhood of 
the seams of the plates, and boilers that could satisfactorily 
stand the working pressures general to-day had to-be honestly 
fitted metal to metal, and the workmanship had to be beyond 
doubt. This severe demand on accuracy and workmanship 
would be admitted by those who remembered that not so 
many years ago it was no unusual thing for shipyard platers, 
riveters, and caulkers to be employed in the boiler shop. 

Mention was then made of the improvements in the 
machines used in the manufacture of boilers, and of the 
increased use of electric or pneumatic drills in place of the 
hand brace. The practice adopted by some builders of boring 
out the flanged opening in the boiler front plate for the 
front end of the furnace appeared to the author to be a 
somewhat doubtful advantage. If the furnace was a good fit 
in the flange, a matter which did not present any great 
difficulty, there was nothing to be gained by machining the 
surface, but the removal of scale due to flanging and heating 
was necessary at all joints. The Classification Societies’ rule 
that boilers must be tested to twice the working pressure 
was, he added, a relic of bygone days and ought to be deleted 
from the Societies’ rules. He did not see any objection to 
continuing to make the boilers capable of standing this 
pressure, but considered the extra caulking necessary to pre- 
pare the boiler for this test as really detrimental to the 
boiler, and without any compensating benefit. 

As regards water-tube boilers, Mr. Myles thought they 


were absolutely essential to some classes of work, but they | 


brought with them defects to which the ordinary marine 
boiler was not subject, so that he considered that the latter 
type had still a long and useful career before it. 


He had always considered caulking as a rather barbarous | 


method of making boilers tight, and though recently intro- 
duced methods of welding were not at present thoroughly 


successful, he thought that something might eventually be | 


done in this direction. Oil fuel then came in for notice, and 


the author gave it as his opinion that it was a mistake to | 


arrange boilers for burning coal or oil alternatively. 
After a reference to the increased technica] knowledge and 


thereby reducing the space for cleaning and examination, and | better training of our sea-going engineers, allusion was made 


otherwise making the boiler unsatisfactory. Boilers which a | to the improved appliances and better accommodation now | 
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provided for firemen, and to the recent move by the Board 
of Trade in directing attention to the ventilation of stoke- 
holds. Defective ventilation in the stokehold had not infre- 
quently been the real cause of unsatisfactory speed in the 
vessel, which, in the first place, was perhaps naturally attri- 
buted to a faulty propeller. This defect might also have a 
very important influence on economy of consumption, and 
was sometimes the real cause of serious and justifiable com- 
plaint from the shipowner on this account. 

In the discussion following the reading of this paper, Mr. 
T. Westgarth said that he never used a patented furnace if he 
could avoid it. There was continual trouble with corrugated 
furnaces ‘‘ pocketing’’ and having to be taken out. Of 
course, there were limits to the size of plain furnaces, but 
so long as a plain furnace without any supporting rings and 
within the thickness which the Societies allowed could be got 
he would nevor think of fitting anything else. Adverting to 
Mr. Myles’ reference to sea-going engineers, Mr. Westgarth 
said those who, like himself, were manufacturers of boilers 
knew how much they were in the hands of sea-going engi- 
neers. He thought it would be an important matter for 
their Institution to agitate that the certificates of sea-going 
engineers should be dealt with in cases of proved negligence 
just as the captains’ certificates are. 

Mr. Alfred Harrison said that no less than one-third of the 
furnaces built during the past ten years at the Scotia Engine 
Works, Sunderland, for main boilers have been plain furnaces, 
and he had manufactured thirty-six main boilers there in one 
year. The limit of plate thickness allowed by the Board of 
Trade and other registries had in many cases prevented his 
getting a large and suitable diameter with plain furnaces, 
and because of that he had been compelled to fit corrugated 
furnaces. He felt sure that the principal cause of failure in 
corrugated furnaces was their thinness, the formule having 
been based on results of cold-water tests which were not 
borne out in practical working. He did not agree that the 
rule for testing by cold water to twice the working pressure 
should be abolished. If the workmanship was of high quality 


| where plates are metal-to-metal before riveting, it would be 


found that 25 per cent. added pressure made no practical 
difference to the tightness of the boiler, whilst it had the 
distinct advantage of testing the material after all the work 
had been put upon it. It would appear that with steel plates 
where they simply cut off an infinitesimal portion of the 
plate for testing and based the whole of the conclusion upon 
it, they were very liable to find that some other local portion 
of the same plate was by no means equal to the tested part, 
and, further, there was that other inexplicable circumstance 
that the plate itself might have actually changed in the 
structure after being tested. In view of this, and of the 
absolute fact that this final water test was the one and only 
test that the material in the boiler actually received, a test 
only equal to about one-third the factor of safety of the 
boiler, he thought it prudent to retain their double working- 
pressure water test. 

The further discussion of the paper was postponed until the 
next meeting of the Institution. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





THE VOLUMES AND PRESSURES OF STEAM. 


Srr,—I have read Mr. Royds’ article of October 15th and the 
leading article of October 22nd on the missing quantity with great 
interest. I should like to ask Professor Mallandain and Mr. Royds 
if they have read my letters on latent and sensible heat which you 
so kindly published earlier in the year, as they have such a bear- 
ing upon the conclusions they draw from their valuable researches. 
The most important letter is that of May 28th. 

Mr. Royds states he checked the wetness of his steam by a 
throttling calorimeter, and it was practically dry. No doubt he 
used the accepted steam tables to work out the wetness, but if he 
will work out the wetness taking the latent heat as a constant and 
its value as 972 it is possible he will find that the steam was really 
very wet. Could Mr. Royds publish his calorimeter tests? I 
should also like to ask Mr Royds whether he measured the tem- 
perature of his steam just before admission to see if it was just 
slightly superheated, and thus make sure that the engine was 
receiving practically saturated steam. 

In researches to determine the missing quantity the whole 
question turns upon whether the steam is saturated steam—that 
is, steam in an absolutely perfect state of formaticn when the 
engine receives it—and what are accepted as the true volumes of 
saturated steam. 

The accepted volumes of saturated steam were arrived at by 
calculation from the accepted latent heats. I have therefore 
worked out the volumes taking the latent heat of steam as a 
constant. 

The following conclusions are the result:—The pressure in lbs. 
per square inch absolute x the volume in cubic feet = 399.5 for 
1 lb. of saturated steam. If the steam is superheated the value of 
p vis more than 399.5, depending upon the amount of superheat 
and if the steam is expanded from saturatedsteam and only loses the 
heat converted into work the value of p vis also more than 399.5. 
It is obvious that if the latent heat of steam is accepted as a con- 
stant, » v must be a constant, except for the slight difference due 
to the expansion of the water from which the steam is produced, 
as exactly the same amount of heat, that is, energy, is required to 
convert 1 lb. of water into 1 1b. of steam at all pressures. 

Southern, in his letter to the great James Watt which I have 
mentioned in previous letters, not only describes his method of 
measuring the latent heat, but also how he measured the volumes 
of saturated steam at 40in., SOin., and 120in. of mercury, or at 
19 6 lb., 39.2 1b., and 58.8 lb. abs. per square inch. Will someone 
kindly tell me if the latest determination of the weight of mercury 
alters these values for lbs, per square inch / 

The conclusion Southern arrived at, quoting his own words and 
italics, was as follows :—‘‘ These results appear to support the 
conclusion, that the density of steam is nearly, if not accurately, pro- 
portional to its elasticity ; at least this may be affirmed of it within 
the limits of these experiments.” This means he found p v equals a 
constant. I have worked out his results, and he makes p « = 389, 
380, 390. Possibly these may be higher if the latest value for the 
weight of mercury is taken. 

Fairbairn and Tait’s experiments at above atmospheric pressure 
also make p v = aconstant. They took the very greatest care to 
make sure they were measuring the volumes of saturated steam, 
in fact, they invented a special instrument to tell if the steam was 
really saturated. They made fourteen measurements ; and the 
mean of the fourteen makes pv = 400.3. Their experiments at 
below atmospheric pressure give a different result for as the 
pressure falls the value of p z also falls. This is explainable, 
bowever, if p v = 400.3 is accepted, as their vessel to hold the 
steam was too small to contain all the steam if all the water was 
evaporated. They also used a different apparatus at below 
atmospheric pressure. In the first of the articles on cylinder 
condensation, which appeared in THE ENGINEER on May 28th, 
1908, in column 3, page 551, it is pointed out that Mr. Isherwood 
found with actual engines ‘‘the pressures are invariably as the 
spaces,” and farther on it is stated this is said to be thought a 
coincidence. To save space I cannot quote in full, but the whole 
of this magnificent statement should be read, as I am confident it 
is the key which unlocks the mystery of the missing quantity. If 
the latent heat of steam is accepted as a constant, and Southern, 
Fairbairn, and Tait are accepted, it is the truth that the pressure 
is proportional to the volume. I need hardly point out how much 
this affects the missing quantity. I have worked out the Willans 
trials on the basis that up to boiler cut-off pv = 399.5, and in 
some cases the missing quantity becomes a surplus quantity—for 
instance, Sir Alexander Kennedy’s and Mr. Hartnell’s trials. The 
chief object of this letter is to ask if anybody besides Southern, 
Fairbairn and Tait has measured the volumes of saturated steam, 
and if so, where can a description of his experiments be found. 

T should also be grateful if anyone can tell me where the original 
calculations for the accepted volumes of saturated steam can be 
found. My firm conviction is, whoever calculated them accepted 
steam as a gas, and therefore corrected for both temperature and 
pressure. If steam is accepted as steam, the pressure alone should 
be corrected for, for if saturated steam is compressed and the steam 
remains always as saturated steam, there can be no change of 
of pressure unless there is automatically the correct change of 
temperature. With a gas, however, it is differeut. There can be 
a change of pressure without a change of temperature. 

The questious I want to raise are :—(1) Is it not possible that in 
some cases a great deal of the missing quantity is due to the engine 
receiving wet steam which is not realised as the calorimeter tests 
are worked out on a wrong value for the latent heat? (2) Is not a 
great deal of the missing quantity due to experimenters accepting 
too large volumes for saturated steam at high pressures? (3) Is 
not a great deal of the believed re-evaporation during expansion 
due to experimenters accepting too small volumes of saturated 
steam at low pressures? (4) Is not the disappearance of the 
rsising quantity when an engine receives superheated steam 
principally due to the accepted saturated steam volumes being 
actually superheated steam volumes instead of its being due to the 
superheat preventing initial condensation ? 


Blackheath, November 6th. FRANK B, ASPINALL. 





ELECTRIC DRIVING OF TEXTILE FACTORIES. 

Sir,—The report issued by the Bradford Engineering Society 
on the “‘ Electrical Driving of Textile Factories” appears to have 
been accepted in some quarters as being an authoritative pro- 
nouncement based on exhaustive tests and backed up by the whole 
of the Committee. As this is certainly not the case I venture, as 
the reader of the paper, which was to some extent the cause of the 
formation of the Committee, but more particularly as a member of 
the Committee, to offer some explanation of the actual facts. 

First, the Committee were not unanimous, and although I 
myself dissented from the form of the report, the Society have 
not thought fit to publish this fact. 

Secondly, the report is not conclusive, nor are many of the so- 
styled ‘‘conclusions” based on any tests made by the Committee. 

The report speaks of exhaustive tests, but it does not make it 
clear that the only comparative tests made were those of speed 
variation, and that of the two tests mentioned—at Dock Ing and 
Leigh Mills respectively—the latter, which is electrically driven, 
showed the smaller speed variation. The statement that, in the 
mechanically driven mill, ‘‘the amount of cyclical variation was 
not so great as had been anticipated” is an example of the mis- 
leading way in which the report is worded. It suggests that the 
Committee were unscientific enough to form a previous opinion on 
the matter, which was certainly not the case. The majority of 


referred to were of unknown amount, and existed in the mind of 
some unknown person. I submit that a vague statement of this 
kind should have no place in such a report. 
No figures were presented to the Committee on the relative 
output of mechanically and electrically driven machines, but to 
say that ‘‘no evidence of increased output from electrically 
driven machines can be supplied” is incorrect, and that ‘the 
Committee have been unable to obtain any proof based on actual 
experience” is more—it is misleading. Evidence of increased 
output due to electri¢al driving is available from all parts of the 
world, and I am sure that the statement to the contrary made 
above has never been formally agreed by the members of the 
Bradford Committee, nor would it be by any unbiassed person 
with a knowledge of the results of electrical driving. 
Several of the other conclusions are worded in the same curious 
manner. I will take as example those which state ‘‘ Where power 
is generated ou the site the mechanical losses are less than the 
electrical,” and ‘‘ mechanical losses are excessive if the friction 
load exceeds 30 per cent.” These are generalisations which have 
not even a single test to support them. 
If the writer were dis d to generalise from the very large 
number of tests which he has made in woollen mills he might with 
justice disagree with both of the above conclusions, but it is, 
perhaps, sufficient to point out that on such vital points as these 
the report furnishes conclusions without data—bricks without 
straw. 
For the reasons given above I disassociated myself with the 
report, and I much regret that it should have been issued without 
fuller consideration. 
Thornhill, near Dewsbury, 
November 9th. 


W. B. WoopHovuse, 


CENTRIFUGAL FORCE, 


Srr,—In the last issue of your paper I noticed a letter from 
‘‘ Pater” about centrifugal force, and having looked up his first 
letter, I feel that I must accept his concluding remark somewhat 
in the light of a challenge. 

It seem; to me that Mr. Brown has completely answered 
‘*Pater’s” first letter, but that the real difficulty was not stated 
clearly in the first but in the second letter, and is evidently the 
question of work done. 

Let us consider the diagram for centrifugal force given by 
‘* Pater” in his last letter, neglecting the resistance of the air and 
supposing the circular velocity uniform. Now, the stone moves in 
a circular path instead of a straight one, so that the work done 
may be taken as represented by the distance D to a certain scale. 
In the same way the work done when the stone moves from A to 
B may be represented by the distance ¢. Now, if A B is equal to 
BC, the work done on the stone in moving from B to C is also 
equal to d, so that in the first case the work done when the stone 


d 





moves from A to C is D, and in the second case 2d. But as the 

th A BC is acircular path, it is evident that d is considerably 
ess than 4D, so that D is much greater than 2d. It follows, then, 
that the amount of work done per degree of circular path when 
the stone moves from A to B is much less than the work per 
degree when the stone moves from AtoC: It is evident, then, 
that the smaller the number of degrees included in the diagram 
the less the amount of work per degree becomes and the nearer 
we approach the truth, so that, in the limit, the work done is 


zero. 
“Pater” is quite right in maintaining that his diagram shows 
an amount of work done, but that is because of the necessity of 
drawing the diagram comparatively large for the sake of clearness. 
He will find that the fewer the number of degrees included in his 
diagram the less the amount of work per degree travelled, while 
the calculated amount of centrifugal force remains practically the 
same. How then do we get an acceleration towards the centre 
when no work is done! The fact is that the term “acceleration” 
in this case is a misapplication. In the limit, there is no real 
acceleration towards the centre, for in that case, if the stone were 
continually whirled round, it would finally arrive at the centre, 
instead of keeping a constant distance from it. 
While the stone is in motion, as assumed above, the only forces 
acting upon it other than the force of gravity are: -(1) The radial 
force due to the inertia of the stone, which resists the change of 
direction ; (2) the tension in the string. These forces are equal 
and opposite. When the string is cut both forces are destroyed, 
and the stone travels on in the direction in which it was moving. 
November 8th. FILIvs. 


THE DENNY EDGCOMBE TORSION METER. 


Srr,—On readiog your very interesting description of this 
apparatus it has struck me that it might be greatly simplified as 
regards the indicating gear, particularly when a record is not 
required, and allowing the whole to be completely bored in—not 
only partly. Instead of the somewhat elaborate and delicate arc 
and pointer substitute the following. 

Parallel with the shaft fix, on suitable supports, a straight 
scale bar divided into inch or millimetre divisions as desired, 
and carrying a vernier sliding thereon. The scale bar to be fitted 
with a small wheel at the left-hand end bearing on the base 
flanges. The whole to be capable of slight end movement, so as 
to enable the scale to follow slight end movement of the shaft as 
awhole. The scale also to be capable, after ‘‘ setting,” of end 
motion to the right, and to be held by a catch so as to throw the 
wheel out of gear when the apparatus is not in use. The vernier 
slide to have a similar wheel, or equivalent, bearing on the 
indicator collar. The apparatus to be ‘‘set” by:—(a) Set the 
vernier to read zero on scale. () The scale being in place, move 
the scale to the right by means of a screw acting on the base 
flange wheel until the wheel on the vernier slide touches the 
moving collar. (c) Then clamp the scale carrier. 

Supposing the apparatus to be out of gear and a reading re- 
quired. The catch holding the scale out of gear being released, 
a light spring pushes it into contact with the base flange. The 
observer then slides the vernier along until the wheel touches the 
collar. Whole divisions are then read off the scale and fractions 
from the vernier. 

The advantage of the vernier is, of course, that with an open 
divided scale we can read as finely, or more, as we could if using 
a closely divided scale difficult to read in a poor light. 

The apparatus may be completely boxed in, the scale and 
vernier above being exposed for use by lifting a hinged lid. 

A recorder can be applied by a light arm projecting from the 
vernier slide and carrying a pencil or equivalent bearing on the 
paper drum. 

It is obvious that the exact instant that the small wheel on the 


or galvanometer circuit. Also, that for scientific purposes, when 

extreme accuracy is required, a micrometer eye-piece may be 

substituted for the vernier. 
Angmering, November 6th. 


Gro. T. Parpor, 


HEAT TRANSMISSION. 


Str,—Ia your excellent leading article of yesterday upon 
“Heat Transmission” you object to engineers considering the 
‘number of thermal units” transmitted per minute per square 
foot of heating surface, and state, in contradistinction to this 
that ‘‘he must provide so many square feet per horse-power.” [ft 
would be well to recognise that heat transmitted per minute is 
essentially the same thing as horse-power ; the difference between 
them is only of the same kind as exists between Ift. and 12in, 
Each isa time rate of transference of energy. Taking 77% foot. 
pounds as the mechanical equivalent of 1 British heat unit, then 
1 horse-power = 33.000 = 42.42 B.Th.U. per minute — 2545 
Br.Th.U. per hour. This may again be translated into terms of 
‘*pounds of water evapora from and at 212 deg. Fah.” The 
determination of the latent heat of evaporation has undergone 
fluctuations ; it was recently 965.7, but the latest re-calculation 
gives 970.4. Dividing by each of these, 1 horse-power = either 
ORAA € 
2545 _ 9.636 or 245 
965.7 U4 
212 deg. per hoar. The mean is 2.631b., which is near enough 
for ordinary work. Every 2.63 lb. evaporated from and at 212 dog, 
means 1 boiler heat horse-power. If 10]b. are needed per [.!1.P, 
of the engine, this means that the engine develops in mechanival 
work on the piston only one-fourth of the heat horse-power of 
the boiler supplying it. Ropert H. Siva, 

November 6th. 


= 2.6241b. water evaporated from and at 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY, 


Str,—There is one aspect of modern locomotive practice which 
has not previously been touched upon. I refer to valve gears, 
Both here and in America the Stephenson link motion is generally 
employed. For very heavy loads and high speeds—taken ia 
conjunction—the drawback with this motion is the difficulty of 
getting a sufficiently Jarge port opening and a sufficiently rapid 
release to enable the steaming capacity of the big boilers now 
common to be fully utilised. According to the point of cut-off, 
the Stephenson motion imposes, on the one hand, a limit to the 
speed in relation to the load, owing to excessive back pressure ; 
or, on the other, a limit to the load in relation to the speed, due 
to either excessive compression or to the reduction in tractive 
power consequent on too small a port opening. The compromise 
between the two limits, it is true, enables fairly heavy loads to be 
hauled, but unless the speed is comparatively moderate, these 
loads are not so great as they might be, having regard to the 
quantity of steam generated by the boiler, if a higher mean 
effective pressure was maintained in the cylinders, The 
reasons why the Stephenson motion has been so popular aie 
well understood, but the fact remains that there are, from 
the steam distribution point of view, better valve gears 
available—the Walschaerts’ and the Joy, for instance. The latter 
is a particularly good gear, giving, as compared with the Stephen- 
son motion, an improved port opening, a prolonged expansion, and 
a higher mean effective pressure on the pistons. The only thing 
is that the wear of the pins and slides of the Joy gear, and the 
wear of the driving-wheel bearings, must not be allowed to go too 
far. It is probable that the employment of this gear by Mr. Whale 
is the key to the excellent performances achieved by his 4-4-0 
enginesof the ‘‘ Precursor” class—sach as taking 460 tons from Crewe 
to Euston at an average speed of 54.2 miles an hour and 360 tons 
at an actual average of practically 58 from Easton to Stafford 
seeing that Mr. Whale adopted a steam pressure of only 175 lb. 
per square inch, and a boiler having a mean diameter of 5ft. Ojin. 
The new American valve gear, the Pilliod-Baker, is claimed to 
give a distribution better than that of the Stephenson motion, but 
it lacks the simplicity of the radial gear designed by the late Mr. 
David Joy. 

Does any one know of acase in which a two-cylinder simple 
engine, fitted with the Stephenson link motion, has taken a load 
of 550 or 600 tons net at an average speed of not less than 60 miles 
an hour for a minimum distance of, say, 100 miles ’ 

F. W. Brewer. 
London, November 2nd. 





DEVELOPMENT OF THE GAS ENGINE. 


Str,—In answer to the letter by a ‘British Manufacturer” 
published in your last number, I beg leave to state that limitation 
of the number of revolutions is by no means a result of any 
characteristics of the high-power gas engine. I have already 
pointed this out by a practical example in my letter published two 
weeks ago. 

The factors which, in practice, limit the number of revolutions 
of any piston engine are the result of the design and siza of the 
valves, and of the most efficient proportion which we have to take 
between the area of cylinder and the stroke. nese factors make 
up the volumetric efficiency of the engine, which plays an 
important part in the design of all large piston engines, whereas it 
does not count for so much in small engines, 

If any doubt remains on this point, I would ask your 
correspondent to draw a comparison between high - power 
steam engines and high-power gas engines of the same size; 
he will then find the same number of revolutions in each, though 
the reciprocating weights of the gas engine are, owing to the 
higher maximum pressure, greater than those of the steam engine. 
I would farther like to draw your correspondent’s attention to 
the high-power gas engine of about 700-800 horse-power, designed 
about sight years ago as single-acting engines. He will find that 
these single-acting engines run with a lower number of revolutions 
than is usual with the double-acting engines. 

As to the other matter queried by your correspondent, I would 
ask him to what account he would put the trouble and cost of 
making a single-acting piston of any considerable size, tight run- 
ning, if not to that of the first costs of the engine. vy 
As to the melting-pot in which the high-power gas engine is stil 
lying, it seems to me that the said meltiag- pot isa remarkably useful 
one, considering it has already turned out 1,000,000 horse-power 
engines, which are a boon to their owners which has no parallel in 
industry since James Watt’s invention. In my opinion on this 
matter I find myself in agreement with theviews expressed in the 
publications of authorities such as the late Mr. B. H. Thwaite, as 
Mr. H. A. Humphrey, Mr Dugald Clerk, and others, 

Erith, Kent, November 8th. DAVID NEUSTADTER. 








PuysicaL Socrety’s ExuIBition.—The date of the annual 
exhibition held by the Physical Society of London, which was 
fixed some time ago for the 10th inst., has been altered to 
Tuesday, December 14th, so that the exhibition may be open in 
the afternoon as well as in the evening. 


THE ILLUMINATING ENGINEERING SocteTy.—The opening meet- 
ing of this Society wili take place on Thursday, November 18th, 
at 8 p.m., in the hall of the Royal Society of Arts, 18, John-street, 
Adelphi, London, W., when a brief report of the progress of the 
Society will be presented by the hon. secretary, and the opening 
address will be delivered by Prof. Silvanus P, Thompson, D.Sc., 





vernier touches the collar may be indicated, if special accuracy is 





the Committee had never seen the mill, and the anticipations 





required by making the wheel and collar parts of an electric bell 


F.R.S., the first president of the Society. 
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RAILWAY MATTERS. 


Tur Sole (Milan) of 29th October notifies that the 
Sgyndic of Vieste (Foggia) has submitted to the Ministry of Public 
Works a project for the construction of a railway in Garganica. 
iil leave the station of Lucera (State Railways), and, 


The line W1 2 : M - 
passing along the lake of Varano, will termiuate at Manfredonia, 


H.M. Consvut at Bucharest reports that the President 
of the Tulcea Chamber of Commerce has" addressed to the 
Roumanian Ministry of Public Works a petition requesting that 
the proposed railway from Tulcea, through Babadag, to Con- 
stantza, a distance of 120 kiloms. (about 75 miles), should be con- 
structed as soon as possible. 


Tur Natal Government is now moving in the matter of 
providing that Colony with further railways and an extension of 
harbour facilities, and £370,000 has been allocated for these and 
other public works. The Cape Government has lately brought in 
a Bill to authorise the purchase of Hoetjes Bay foreshore, for the 


purpose of constructing harbour works there. 


AccorpING to a consular report dealing with the trade 
of Madagascar, the railway has reached Soanivana, 165 miles, 
whence motor cars and other vehicles take the passengers to 
Antananarivo, only 2% miles distant. The time taken from 
Tamatave to Tananarive is now two days, and when the rail 
reaches ‘l'amatave from Brickaville the journey will be completed 
in one day. 

Tur Gaceta de Madrid of October 21st notifies that 
Don Timoteo Goiri y Loyola has applied to the Direccién General 
de Obras Piiblicas for a concession for the construction and work- 
ing of a horse tramway from Bilbao railway station to Las Arenas, 
and that a period of one month from the date of the (/aceta is 
allowed for the presentation of competing offers at the above- 
mentioned Direccién, 


Tur Bollettino Finanze, Ferrovie (Rome) of 21st Octo- 
ber notifies that an anplication has been subunitted to the Italian 
Ministry of Public Works for powers to construct and work a 
steam tramway from Bassano to Montagnano, vid Vicenza, with 
a branch from the Barbarano Bridge to Barbarano. The applica- 
tion includes a request for an annual State subsidy of 1500 lire 
(£60) per kilometre for a period of fifty years, 


Tue directors of the London and South-Western Rail- 
way Company have, it is stated, departed from their original 
intention of building a new dry dock on the Woolston shore of the 
Itchen, and have decided instead to enlarge the present Trafalgar 
Dock at Southampton. When completed the Trafalgar Dock will 
be S90ft. long and 100ft. wide at the entrance, and will carry 
34ft. of water. It will comfortably accommodate the Atlantic 
liners of the largest type. 


In his report to the Board of Trade on the railway 
accident at Friezland, on the London and North-Western Railway, 
on August 10th, when a passenger train left the rails, and the 
driver and fireman were killed and the guard and thirteen 
passengers injured, Lieut.-Colonel von Donop says the most 
probable cause of the accident is that rail-climbing took place, 
and the leading pair of wheels of the engine were derailed. He 
attributed this derailment to the fact that the engine was not of 
suitable construction for running round a curve at a high 
speed — probably between 60 and 70 miles an hour. The engine 
used was originally designed for heavy passenger trains on 
suburban lines. 


Tue draft of the proposed agreement between the Hull 
and Barnsley and North-Eastern Railway Companies was recently 
published in Hull, 1t is proposed that the agreement shall take 
effect from January Ist, 1910, and shall remain in force for a 
period of at least fifty years, terminating at any time after 
December 31st, 1959, on either side giving not less than five years’ 
notice, Under the agreement junctions are to be constructed, 
maintained and worked at or near Hull at joint cost, in propor- 
tions to be agreed or settled by arbitration, including a junction 
giving access from the Hull and Barnsley Railway to Paragon 
Station, the parties to concur in applying for any necessary 
powers for construction of such junctions, 


Great interest attaches to the arrangements which have 
now been completed for the continuation of the Bagdad Railway. 
The present terminus is at Balgurlu, and the line is now to be ex- 
tended thence to Helif, the junction station for the town of 
Mardin, in the province of Diarbekr. The plans likewise com- 
prise the making of a short branch line from Tel-Harbesh, the 
junction station for Aleppo. This branch line would connect the 
main Bagdad Railway with Aleppo, and thus bring Constantinople 
into connection with the Hadjaz Railway, whereby direct commu- 
nication would be established between the capital and the holy 
places of Islam. The part of the railway between Bulgurlu and 
Helif traverses the Taurus Mountains, and the construction will 
be difficult and costly. 


Ramway electrification in Chicago has been under 
discussion for a number of years, and about a year ago the Illinois 
Central Railway took the first active steps, publicly at least, to 
study the problem. It is interesting to note what the railway com- 
pany has learned as the result of its investigations, and its con- 
clusions can be gleaned in a measure from the annual report of 
Mr. J. T. Harahan, president of the line. He points out that 
there are no great freight terminals operated by electricity, and 
that it is still questionable if the electrification of such is prac- 
ticable. The terminals of the company include 310 miles of track, 
and President Harahan states that with the best information 
obtainable it appears that the electrification would cost more than 
£3,600,000, a great sum to spend upon a project which he says 
‘would be a doubtful success in operation.” The question has 
been brought up in Chicago solely in an effort to reduce the smoke 
nuisance, and the company hopes to accomplish this to an extent 
by other means. 


_It is many years, states the Railway Club Journal, 
since the elevated railway in New York, and some other lines in 
America, were fitted so that the centre rails of a three-track road 
could be used either for up or down trains, according to the 
pressure of traffic; but so far the principle has never been 
adopted in this country. The adaptation of the South London 
line of the London, Brighton and South Coast Railway on this 
principle for some distance out of London Bridge station is 
therefore a matter calling for special notice. The tracks in 
question are those which are used for traffic vid Peckham Rye, 
though in addition many traine, and particularly empties, use 
these tracks and, after passing South Bermondsey station, travel 
by the spur line to regain the main line vid New Cross. The 
alternative third track extends from outside London Bridge 
Station to South Bermondsey Station and along the spur line to 
the junction with the main line. so that onwards to Peckham Rye 
the old arrangement of one down and two up lines is retained. 
On the rearranged portions of the centre line, the old ‘‘up fast” 
's worked either as ‘‘ up fast” or ‘‘down fast,” according to the 
period of the day. The signalling is specially arranged so that 
one set of signals, so far as they relate to the centre line, are 
locked at danger when the other set is in use, and therefore 
all possibility of collision is avoided. Moreover, the crossover 
connections have also been rearranged to suit the new method of 
working. Special permission for working in this manner had to 
te obtained from the Board of Trade, and no doubt other similar 
adaptations may be expected in due course. 





NOTES AND MEMORANDA. 


PETROLEUM as a disinfectant, for checking the spread of 
plague, is advocated by some medical officers in India. It is 
pointed out that during the pestilence that swept Europe long ago 
the oil regions of Baku were untouched, although in the surround- 
ing country 50 per cent. of the population perished. Lerche, who 
visited Baku in 1735, wrote :—“ It is quite likely that the fact that 
the Black Death did not touch Baku was due to petroleum.” 


Tae author of an article in the Frankfiirt Vulkan 
deals with the industrial prospects opened up by the possibility of 
producing pig iron electrically in considerable quantities, as 
demonstrated by recent successes in Sweden, where, it is stated, 
various works are putting the Griinwall-Lindblad-Stalham process 
to practical use. According to the authority named, the cost of 
producing pig iron by electricity is 16 per cent. less than that 
entailed by ordinary smelting methods. 


SUBTERRANEAN streams of water have been detected by 
sound, according to a recent United States consular report, by a 
French instrument known as tbe “ acoustele,” with which the 
Belgian Society of Geology, Palzeontology, and Hydrology is said 
to have made extensive experiments. The device has proved most 
suceessful, the report states, in certain kinds of chalky formations 
in which the ps ea waters flow with sufficient velocity to 
create a rumbling or gurgling sound by their fall, and where the 
surrounding geological formation is of a resonant character 
capable of transmitting the sound to the surface. 


ACCORDING to a recent report in l’Hngrais, a discovery 
has been made of an important nitrate bed in California, and a 
company has been formed to exploit it. The quality of the nitrate 
is said to be fully as good as the Chilian product, and considerable 
importance is attached to the discovery, in view of the fact that 
water is readily obtainable near the fields, and steamers of 
moderate tonnage can sail to within a very short distance of them. 
The Panama Canal will be open in a few years’ time; this isa 
decided advantage. The present yearly production of the Chilian 
fields is about 1,650,000 tons, and the new beds are estimated to 
contain 20,000,000 tons. 


THE vacuum vessel introduced by Dewar has proved 
of such value as a means of improving the thermal insulation of 
bodies that it is no surprise to find it introduced into calorimetry. 
At the suggestion of Prof. Nernst, of the University of Berlin, 
Dr. H. Schottky has carried out a series of measurements with a 
modified form of Favre and Silbermann calorimeter, in which the 
mercury was replaced by pentane, and the bulb of the calorimeter 
surrounded by a vacuum vessel. The instrument looks like a 
Bunsen ice calorimeter using pentane instead of ice, and having a 
vacuum vessel around its bulb. It has proved a great improve- 
ment on its predecessors, and is considered by Dr. Schottky 
to be extremely accurate. A full description appeared ,in the 
Physikalische Zeitschrift for September 15th. 





Concrete poles hexagonal in shape and _ hollow 
through the centre are used by the Oklahoma Gas and Electric 
Company. A 35ft. pole measures 7in. across corners at the top 
and 16in. across at the butt. They are moulded in forms up made of 
5ft. sections, so that it is possible to cast a pole of practically any 
length. Steel rods are placed symmetrically about the central 
axis and at the top and bottom project through holes in steel] 
plates. ‘he rods are bent over at each end and securely fastened. 
The core, which is wrapped with one thickness of building paper, 
is suspended within the form by wires at intervals along its length 
The concrete used consists of a mixture of one part cement, two 
parts sand and three parts chats or zinc tailings, which can be 
ee in large quantities from the zinc mines of south-western 
Missouri. 


THE rapid progress of aviation has caused attention to 
be drawn from a new direction to the dangers of atmospheric 
electricity. In an article in the Elektrotechnische Zeitschrift Mr. 
L. Zehnder discusses the danger to balloons and aeroplanes of 
electrical disturbances, and the methods of avoiding disastrous 
effects He points out that the electrical conditions of the air 
are subject to great variations during thunderstorms and that the 
atmospheric charges may change suddenly in sign. In clear 
weather an ordinary balloon without metal parts is not exposed to 
any danger so long as it floats in the air; but in the modern 
dirigibles much of the framework consists of conducting materials, 
which add to the danger. Also a balloon may be charged with 
electricity and a spark produced when contact with the ground 
is made, setting fire to the gas. 


A pISposaL service for the handling of material 
excavated at building fuundations, building rubbish, ashes from 
power plants, &c., is being operated by the Chicago Subway 
Company, which owns a system of some 40 miles of small, deep 
level tnnnels under the city of Chicago. Spurs are run to deep 
basements or to shafts where the materials are loaded into cars 
which are hauled by electric locomotives to a disposal station on 
the west bank of the Chicago River near Madison-street. Here 
there is a shaft, over which are the runways for two electric trolley 
hoists, each operated by a man riding on the machine. Whena 
car is set at the bottom of the shaft, the body is hoisted up and run 
out over a dump scow moored alongside the station. Thecar body 
is lowered and the bottom released, discharging the contents into 
the scow. The empty body is then run back and lowered upon the 
car frame at the bottom of the shaft. 


DurinG the nine months ending September 30th Great 
Britain exported iron and steel and manufactures thereof to the 
value of nearly twenty-eight millions; other metals, six and 
a-quarter millions ; cutlery, hardware, &c., nearly four millions ; 
machinery, twenty-one millions ; and ships, over four and three- 
quarter millions, Our exports of iron and steel and manufactures 
thereof for September amounted to £3,106,535 ; of other metals 
to £757,498 ; of cutlery, hardware, &c., to £468,061 ; of machinery 
to £2,324,643 ; and of ships to £764,025. The total British ex- 
ports for September amounted to £32,801,024. The total value of 
exports from the United Kingdom during the nine months ending 
September 30th was £277,337,314. Among the items in which 
there was an increase in comparison with the corresponding month 
of last year the most important were iron and steel and manu- 
factures thereof, cutlery, hardware, &c., and electrical goods. 
The advances were £242,507, £23,834, and £6416 respectively. 


In their latest published patent Messrs. Orville and 
Wilbur Wright disclose a method of automatically controlling and 
maintaining the balance of the machine longitudinally, laterally, and 
vertically. The method consists in employing a movable hori- 
zontally mounted plane adapted to be actuated by air currents, 
This plane is mounted on parallel levers just in front of the main 
planes and between the main planes and the elevator plane. The 
automatically operating plane is rigidly connected to a link pivot- 
ally jointed to the front ends of the projecting levers. The rear 
end of one of the levers is provided with a weight to balance the 
movable plane. Air currents met with that tend to upset the 
balance of the machine automatically deflect this plane. By means 
of the plane a valve is operated between a differential cylinder 
containing a differential piston and a reservoir in which air is 
stored under pressure. The movement of the differential piston 
in its cylinder by means of the air pressure is employed to control 
the elevator plane, the warping planes, and the rudder, so as to 
counteract any tendency of the wind to disturb the balance of the 
machine as soon asit occurs. Means are. provided to enable the 
pilot to control and vary the automatically operating mechanism 
during flight. 





MISCELLANEA. 


AccorpinG to African Engineering, a representative of 
the Italian Government is visiting the Benadir coast with the 
object of determining the most suitable spot for the construction 
rd a harbour to serve as the base of the proposed railway through 
the interior. 


A new explosive, of British invention, which is said 
to possess possibilities of revolutionising the blasting work in con- 
nection with the construction of the Panama Canal, has been 
tested on the Isthmus of Panama recently, and as a result the 
Canal Commission has ordered 20 tons of it for trial. 


ExHAUSsTIVE trials of automatic rifles are, we under- 
stand, being made at the School of Musketry under the direction 
of Colonel W. N. Congreve, V.C., and a weapon with which a 
hundred aimed shots a minute can be fired has been secured. 
The end of the barrel is supported on a tripod to give steadiness. 


Tue Committee of the Aero Club, in fulfilment of the 
rules imposed by the International Aeronantical Federation, have 
suspended MM. Delagrange, Sommer, Le Blon, and Melon from 
taking part in any contests held under the Federation rules until 
January Ist, 1910, on account of their having taken part in the 
recent Doncaster meeting. 


Tue Diario Official of 1st October publishes a decree 
opening at the Ministry of Communications and Works a credit of 
1,000,000 milreis (about £62,500), to be utilised for the purpose of 
counteracting the serious and injurious effects of drought in the 
Northern States of Brazil. This will involve schemes for the con- 
struction of dams and irrigation works. 


THE Transvaal gold output for October was 581,132 oz. 
from the Witwatersrand district, of a value of £2,468,493, and 
21,284 oz. from the outside districts of a value of £90,409, making 
a total of 602,416 oz. of fine gold, the value being £2,558,902. This 
is a decrease of 39,969 oz. in weight and £16,858 in value as com- 
pared with the month of September, 1909. 


Ir is stated that a naval base of considerable strategic 
importance is to be created near Scapa Flow, a natural harbour in 
the Orkney Islands. The site chosen will command the Pentland 
Firth, and a fleet stationed there could prevent a hostile fleet 
from forcing its way into the Atlantic Ocean from the North Sea. 
Scapa Flow lies to the south of the Island of Pomona. 


THe unarmoured cruiser Bellona returned to Ply- 
mouth on Wednesday evening after a 38 hours’ four-fifths power 
trial, which she reported to have proved satisfactory. The new 
battleship Vanguard was delivered at Port th on Wednesday, 
and will next week undergo gunnery trials. She will be ready for 
commission within two years of the first keel-plate being laid. 


Tue South Wales Coal Conciliation Board met at 
Cardiff on Wednesday to consider the workmen’s application for 
an increase of 2} per cent. in wages, which, if granted, would 
have brought the wages up to 50 per cent. above the standard of 
1879. Finally, the workmen’s representatives informed the 
owners that, in face of the facts before them, they would with- 
draw their application. 


ARBROATH is in possession of a massive water tower, 
formerly used for the storage of the Nolt Loan underground water 
supply. Since tbe introduction of the Noran water by gravitation 
the tower, which cost over £10,000, is now practically useless, and 
the Arbroath School Board have appointed an expert to report as 
to the advisability of negotiating with the Town Council for the 
purchase of the tower, with a view to adapting it for the purposes 
of a gymnasium. 


A sHorT time ago it was announced that the 
Astronomer Royal had objected to the construction of electric 
tramways from Woolwich to Eltham on either the conduit or 
overhead system owing to danger of electrical interference with 
the Observatory instruments. The Highways Committee of the 
London County Council have now reported upon the matter, and 
recommend that certain tramways in the neighbourhood of the 
Observatory be constructed upon the overhead system, using two 
trolley wires for each track. 


H.M. Consut at Stockholm reports that, according to 
the Stockholms Dagblad of 21st October, the chief of the Beton 
Construction Office bas proposed, for the new bridge over 
Tranebergssund, a construction of a totally new type. The 
bridge suggested is a pontoon bridge, but differs from the usual 
type, in that the pontoons are quite submerged, and are 
anchored to weights resting on the bottom of the sea. The 
bridge, which is constructed with lattice work, consists of long 
links 35 metres in length, each of which rests on two pontoons. 
The excess of sustaining power of the pontoons isso great that 
tramways passing over the bridge do not canse any depression 
whatever of the pontoons. The whole bridge remains thus 
perfectly still, independent of the water-level. 


A Buvs-sBook recently issued gives elaborate reports 
on the hydrographical investigations carried out in the North Sea 
and adjacent waters. It has been ascertained that over a ec n- 
siderable part of the North Sea the tidal action is powerful 
enough to effect a thorough mixing of the waters from surface to 
bottom, this being more particularly the case in the southern 
regions where the depths are but slight. Over the northern part 
of the North Sea, however, the conditions are entirely different, 
and only in the colder months, when the action of convection 
currents is most powerful, does any uniformity whatever exist in 
the surface to bottom distribution. Over the North Sea area, the 
temperature in summer decreases from the shore outwards to the 
open sea, while in winter the reverse conditions hold good. 


SPEAKING before the Royal Society in London last 
Tuesday night on the subject of magnetic storms, Mr. E. W. 
Maunder, superintendent of the Solar Department of the Royal 
Observatory, Greenwich, said that magnetic disturbances were in 
some way connected with the rotation of the sun upon its axis. It 
was clear that, besides sending us light and heat, the sun sent 
some kind of influence which came only from certain portions of 
the surface and came along closely restricted lines. hey found 
there was a tendency for magnetic disturbances to take place when 
a sun spot had got to a definite portion on the sun’s disc. If they 
took it that the influence that came from the sun and struck the 
earth came from the centre of the sun spot, they would be able to 
calculate how long it had taken place, and, assuming that, they 
found it would take about twenty-six hours to come from the sun, 
a distance of 93,000,000 miles, to the earth. 


Aw address read recently before the American Mining 
Congress admits that mine inspection in the United States has 
been generally neglected except where obvious dangers have forced 
Legislatures to devote attention to proper regulations. The ten- 
dency is always strong to avoid governmental interference with 
private enterprise, and the uliar form of Government in the 
States has rendered such action more difficult. Mine regulation 
in other countries is established by the Central Government, but 
the Congress of the United States has no power to enact regula- 
tions which shall apply to the separate States. Under such con- 
ditions it is more difficult to arouse public sentiment favouring 
measures which limit the freedom of individuals, The growth of 
the mining industry, however, by increasing the number of 
labourers employed in such operations, has aroused interest in the 
matter latterly to.a degree formerly.unknown. . The result has 
been the passage of Acts by the several States, the chief character- 
istic of which has been their inadequacy and their dissimilarity. 
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«With this week's number 1s issued, as a Supplement, a Tiro-page 
Engraving of a Hollow Rolling Mill Sor Steam Turbine Drums 
at the Works of Joh» Brown and Co., Limited, Sheffield. Hvery 
copy as issued by the Publisher includes a copy of this Supple- 
ment, and subscribers are requested to notify the fact should they 
not receive it, 





H.M.S. BELLEROPHON. 
« Copies of the fine Woop ENcRavine of H.M.S. Bellerophon, 
suitable for framing, can be sent on a roller to any address at 
home or abroad, price 8d. each, post free. 
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REPLIES. 

J. K. (Plumstead).—It should be possible to make a screw of such short 
length with no appreciable ivaccuracy of pitch, which is, we presume, 
what you want. Good mathematical or astronomical instrument makers 
would prepare one for you. The method usually employed is to lap the 
screw in a cast iron nut almost as long as the screw itself. A lia. coin- 
mercial bolt, 10 threads per inch, should not differ in pitch more than 
14 thousandths per inch length. 
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Railway,” by Charles Augustus Harrison. 


THE ENGINEER. 














NOVEMBER 12, 1909, 





The Borough Engineer as Apbitrator. 


AT a time when the question of professional 
status in relation to engineers is very much in 
evidence, itis not inexpedient to consider the nature 
of certain duties falling to the lot of many engi- 
neers which require the exercise of high probity and 
honour. We allude, of course, to the duties of an 
engineer in relation to a contract for works. So 
long as he is merely called in as an independent 
arbitrator his position is in no way peculiar. Any 
fair-minded man who has no interest of either party 
to serve can act as an arbitrator; but the difficulty 
of his position is enormously increased if, at the 
very outset, he is necessarily more or less biassed 
in favour of one side. Is not this the position 
which the engineer has to occupy in relation to 
numerous contracts? Upon the many points which 
arise in connection with the works his decision is 
to be final. Take any ordinary form of contract, 
the use of which is insisted upon by a local authority. 

The engineer who is to supervise its execution is 
appointed by the local authority. Indeed, he is 
often in their permanent employment. It is for 
him to decide whether the contractor may sub-let 
any portion of the work and whether plant or 
apparatus used by the contractor is of approved type. 
He has also to decide as to extras and variations. 
It is his duty to test the materials and workman- 
ship of the plant, and if he thinks fit he may reject 
it. All the works are to be carried out to his satis- 
faction, and as regards payment, this is to be made 
from time to time as the work proceeds on the 
written certificate of the engineer. Many contracts 
of this kind contain a general clause which pro- 
vides that “the works generally and every part 
thereof shall be executed and completed to the 
satisfaction of the engineer, and in all cases of 
difference of opinion as to the manner in which 
the same is executed or as to quality of the 
materials, or as to the true intent and meaning of 
this specification or the said drawings, or as to any 
matter of charge or account or otherwise as between 
the corporation and the contractor either during the 
progress or after the completion of the work, the 
decision of the engineer shall be final and binding 
on both parties.” One has but to read this 


The contractor is delivered 
up into his hands, and unless actual fraud 
on his part can. be proved, is bound by his 
every decision. - Some contracts, of course, con- 
tain an arbitration. clause which affords some 
measure of protection to the contractor. Thus the 
““ Model General Conditions for Electricity Works,” 
which are approved by the Institution of Electrical 
Engineers, provide that “if at any time any ques- 
tion, dispute, or difference shall arise between the 
purchasers or their engineer and the contractor - 

. . such dispute shall be referred to the arbi- 
tration of a person to be mutually agreed upon, or, 
failing agreement, to some person appointed by the 
President for the time being of the Institution of 
Electrical Engineers.” By such a provision, of 
course, the contractor is fully protected; but it is 
notorious that many local authorities will consent 
to no such clause. They prefer to leave the 
arbitrament of all disputes entirely to their own 
engineer or surveyor, as the case may be. And 
although an examination of some of the cases on 
the subject reveals. the fact that there is some 
tendency on the part of the Court to modify the 
rigour of the law on the subject, the earlier decisions 
have held the contractor tied and bound. He may 
often be tempted to ask: ‘“ Why should I be bound 
by the decision of the engineer to the corporation 
—or other local authority—who is practically 
judge in his own cause?” The answer is that by 
signing the contract which contains a clause giving 
the engineer these extraordinary powers the con- 
tractor has estopped himself from taking any such 
objection. 

That in most cages he is not unfairly served by 
the engineer cannot be denied, for the consulting 
engineer has a high sense of honour in these matters, 
but in some instances the position is highly anoma- 
lous. Ina recent case, for example, the Court of 
Appeal has: considerably modified the rigour of the 
clause. We refer to the case of Blackwell and Co., 
Limited, v. Mayor, &c., of Derby, which was heard 
in the Court of Appeal on July 29th, 1909. It has 
not been reported in any of the official reports, and 
the following extract has been made from a transcript 
of the shorthand notes. The action was brought 
by the plaintiffs to recover a sum of £1500, which 
had been deducted from the price of laying down 
certain tramways under a contract. The deduction 
was made by the engineer of the corporation, who . 
was engineer under the contract. The plaintiffs 
alleged that the delay that occurred was occasioned 
entirely by the conduct of the corporation, through 
their engineer, in not allowing the plaintiffs proper 
facilities for proceeding with the work. They 
alleged,. in effect that, the engineer did not dis- 
tinguish between the duties of an impartial engineer 
under the contract and what he would like to do 
as borough survey or—which position he also held. In 
these circumstances, as the conduct of the engineer 
himself was really in question, they sought to bring 
an action rather than invite the arbitration of the 
engineer himself. The corporation, however, promptly 
took out a summons to have the matter proceed 
to arbitration, and the matter was finally discussed 
in the Court of Appeal. The arbitration clause, 
which was very wide in form, provided that disputes 
of all kinds should be settled by the engineer: but 
in the event, it was held that as the conduct of the 
engineer was the real subject matter of the dispute, 
it ought not to go to arbitration. Lord Justice 
Moulton said :—“ Each case must be decided on 
the facts, and, in my opinion, where the nature of 
the dispute arising from facts which were subse- 
quent to the contract is such that we are of opinion 
that the tribunal is not likely to be able to deal with 
the dispute, it is open to us, and it would usually 
be the duty of the Court to refuse to enforce the 
arbitration clause. It has been suggested that this 
would make us tear up all arbitration clauses, but 
in my experience, a Court is quite capable of 
judging what is the substance of the dispute, and it 
will not be so easily misled by mere allegations. But 
in the present case I am satisfied that the dispute is 
in substance as to whether the engineer has not, 
from the first, acted unreasonably towards a con- 
tractor, viewed from the point of view of the con- 
tract. Corporations are, in my opinion, often too 
fond of putting officers of theirs in the position of 
engineers under a contract, and they ‘forget that, as 
they are performing other duties to the corporation, 
there may arise a conflict between their duties 
in these offices and their duties as engineers under 
the contract. This may give rise to unfair 
treatment to the contractor by reason of the 
zeal with which the officers perform their other 
duties. Of course, if you have exalted an officer of 
that kind as the arbitrator under the contract, you 


the engineer occupies. 
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therefore he is an unfit judge. But if facts sub- 
sequent to the signing of the contract have given 
rise to a substantial dispute, in which there are 
allegations of continued unreasonableness on his 
part, and that is the real dispute betwean the parties, 
I think we should not be acting in the spirit of the 
law if we shut the doors of the Court to such a dis- 
pute and forced it to be referred to arbitration.” 
Lord Justice Buckley, in the course of a similar 
judgment, pointed out that the allegation of the 
contractors—whether true or false—was that the 
engineer had hindered the performance of the work 
and had been otherwise unreasonable. He then 
said: ‘The worst possible referee on the question 
of unreasonable conduct is the person who is 
accused of being unreasonable. It is not 
human nature to suppose that he can properly 
determine that he himself is an unreasonable 
person.” 
We have quoted somewhat lengthy extracts from 
the judgments in this case, and it is easy to see 
that the case is of considerable importance. As 
we have seen, the question whether this par- 
ticular engineer had or had not been unreason- 
able was not decided by the Court; the sole 
point was whether the case should go to arbitra- 
tion or not. If the principles enunciated are 
adopted, we may expect the emancipation of many a 
contractor from the chains by which he is enfettered. 
What are the objections to an arbitration between 
contractor and local authority? The proceedings 
are conducted in secret. The public and the rate- 
payers know nothing of what goes on. On the 
plea that “it is the ratepayers who will suffer ” the 
local authority fight to the bitter end, and spend a 
mint of money in so doing. Last, but not least, 
there has up till now been the bias of the tribunal. 
We hope that the case of Blackwell ». Mayor, 
&e., of Derby, may lead the great corporations and 
local authorities of the country to adopt a more 
reasonable attitude towards the contractor. 


Modern Marine Boilers. 


THE survival of the fittest is abundantly mani- 
fested by the Scotch boiler, which after passing 
through many vicissitudes, is still the most popular 
with the shipowner. Its simplicity of construction, 
eminent suitability to the conditions of marine life, 
and more than fair efficiency have kept it alive not- 
withstanding multitudinous adverse criticisms and 
well-meant attempts to supersede it. It was never 
in worse case than when, some twenty years ago, 
attempts were made to work it with forced draught 
in the British Navy. That it has given place toa 
large extent to Babcock and Yarrow boilers in war- 
ships is in nowise remarkable, because conditions of 
working and upkeep prevail in the Navy which are 
very different from those obtaining in the mercan- 
tile marine. But it must not be forgotten that 
its success alike in our greatest Atlantic liners 
and our smallest ocean tramps is mainly due to 
causes which are not closely concerned with the 
general design of the boiler. 

It is clear that the workmanship and material of 
a boiler have next to nothing to do with its evapo- 
rative efficiency. So long as the boiler does not 
leak, a square foot of heating surface is just as 
good, other things being equal, in a weak, badly 
made boiler as it would be in a boiler of the best 
possible construction. This means, in other words, 
that the Scotch or return flue marine boiler found 
its way to the hearts of the shipowners while pres- 
sures were very low, plates thin and small, and 
workmanship poor when judged by modern stand- 
ards. As time went on safety valve loads aug- 
mented, and it was argued that only the water-tube 
or locomotive boiler could stand the stresses. But 
shell plates were rolled at moderate prices, daily 
larger and thicker, and this more rapidly than pres- 
sures rose. Then it was said that although shells 
might comply with the conditions, furnace tubes 
could not. The answer to that was the corrugated 
flue. In one word, the steel manufacturers were 
able to supply plates, and the boilermaker to use 
them, in a way which met any possible demand for 
high pressure. The notable fact is that the design 
of the boiler lent itself easily to the utilisation of 
thick plates, just as well as it did to the utilisation 
of thin plates. We are prone to forget, now-a-days, 
the importance of the part played by good work- 
manship and good material, in perpetuating types 
which must have become obsolete without them. 
Every advance that has taken place in the 

economical production of power at sea has been in 
the first place due to an increase of pressure. 
While the pressure remained at 30 lb., nothing 
whatever was gained by compounding. The 


unless to augment the weight of steam required 
per horse-power per hour. In like manner, 
triple-expansion with 75 lb. or 80 lb. steam 
meant waste. The presumed effect of reduction 
of range of temperature in each cylinder had no 
existence. The pressure jumped to 1301b. and 
150 1b., and lastly to 160lb. Now we have quad- 
ruple expansion ; but to make it pay the pressure 
is 200lb. to 220lb., and these last enormous 
pressures are carried with perfect safety in gigantic 
boilers, still of the Scotch type. The thing would 
be wholly impossible were it not for the improve- 
ments which have been made in rolling mills, and 
in the machinery of our boiler yards. Twenty-five 
years ago no one would have dreamed of designing 
a Scotch boiler 15ft. in diameter, with shell plates 
2in. thick. Modern plant has rendered the manu- 
facture of such boilers a matter of certainty, and 
that on a perfectly satisfactory commercial basis. 
We are very liable, when criticising our prede- 
cessors, to forget that much that was known to 
them to be desirable was also known to be 
impossible. 
Nor is the end even yet in sight. Lloyd's and 
the Board of Trade used to stipulate that no steel 
over 38 tons or under 26 tons should be used in a 
boiler. These rates were modified, and now Lloyd's 
no longer stipulate for anything’ save that their 
engineer surveyors shall be satisfied. It is by no 
means impossible that 60-ton steel may be used at 
no distant period. Itis now, we may say, simply a 
question of price. But inasmuch as the weight of 
a boiler made of high steel would be little more 
than 60 per cent. of that of a boiler made of low 
steel, there is, it will be seen, a considerable margin 
available. As far as mere saving in weight is con- 
cerned, however, it is doubtful if the owner of large 
ships would attach any particular importance to it. 
It is clear that the closing of 1{in. rivets is quite 
beyond the power of manual labour. It follows 
that but for the riveting machine we should have 
no thick boiler shells. At every turn, indeed, we 
have the interdependence of the arts brought before 
us. The facts are put very much in evidence by a 
few passages contained in an excellent practical 
paper on “ Marine Boiler Design, Construction, and 
Economy,” read before the North-East Coast Insti- 
tution of Engineers and Shipbuilders, on the 29th 
ult., by Mr. D. Myles. After referring to the time 
when ship riveters and caulkers were employed in 
making boilers when they were not wanted on 
the slips—a practice now quite out of date—he 
went on :—* Along with the improvement in work- 
manship, there have been vast improvements made 
in machines used in the manufacture of boilers. 
The holes for stay tubes, which a few years ago 
were tapped by hand, are now almost universally 
accurately tapped by machine, and this applies also 
to stay holes between combustion chambers, boiler 
backs, &c., and a hole tapped by machine is more 
likely to be true and fair than one tapped by a man 
pulling at the end of a long single-ended lever, as 
was frequently the case in former years, and if the 
hole is truer the screwed stay will necessarily be a 
better fit.” One result of all this is that the only 
limit to the size of a boiler is economy in 
working. Double-ended boilers, carrying 190 lb., 
and weighing over 100 tons, are in use, and giving 
much satisfaction. The weak point about these 
heavy boilers is the caulking. No method of 
welding is trustworthy; but it would not seem 
to be impossible to devise some method of 
electrical or blow-pipe welding by which the edge 
of one plate might be fused autogeneously, if we 
may use the word, on to the surface of the other, 
riveting having, of course, first been done in the 
usual way. 
One fact we commend to the attention of those 
who believe that reduction in the size of a boiler is 
a highly desirable prize. Mr. Myles points out 
that the whole modern tendency is to make boilers 
larger instead of smaller. Thus combustion 
chambers are made much deeper than they were, 
with great benefit ; and more room is left between 
the shell and the tubes. Nothing has struck him 
more forcibly “than the great change of opinion 
and practice with regard to crowding a large amount 
of heating surface into the smallest possible boiler, 
thereby reducing the space for cleaning and exami- 
nation and otherwise making the boiler unsatisfac- 
tory. Boilers, which a few years ago were 
considered large enough to contain about 2400 
square feet of heating surface, are now usually 
made Yin. or 12in. larger in diameter. This extra 
size is due to a large number of causes, the principal 
of which are the larger spaces between combustion 
chambers, between nests of tubes, and between 
steam space stays, thereby making the boiler much 
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together with boiler cleaners, are very human, the 
boiler that is not easily accessible is very liable to 
go improperly cleaned, and the opposite, of course, 
also holds good, that a boiler easily accessible jg 
much more likely to be thoroughly cleaned, and jp 
boiler treatment cleanliness is of the very highest 
importance if long life and satisfactory results are 
to be obtained.” It is frequently forgotten by pro. 
fessional boiler designers, and always forgotten by 
amateur designers, that much more has to be kept 
in view than the combustion of coal and the making 
of steam. Apparently small matters may make g 
great difference. No mistake is more common or 
more harmful than the crowding of too many tubes 
into a shell. Boilers have this in common with 
animals, that they must have room to breathe. 


London Traffic. 


THE conditions of London traffic have undergone 
a marvellous change during the past few years, and 
the situation is now represented by the problem as 
to which system or systems of handling the 
passenger traffic will ultimately prove to be vic- 
torious. On the one hand we have the underground 
railways, of comparatively ancient origin as times 
go now-a-days, and the deep-level tube railways, all 
of which are operated by electric traction; and on 
the other we have on the street level electric tram- 
ways and omnibuses, both of the mechanically pro- 
pelled and horse-hauled type. It is scarcely neces- 
sary to point out that the present position is 
largely dominated by the electric tramways on 
the street surface, on which over two thousand 
cars are now in use or available for service in 
different parts of the metropolis. So carefully, 
indeed, are the traffic requirements watched 
and cultivated by the staff of the London County 
Council, that numerous cars are placed upon the 
streets in the early morning and early evening in 
order to collect every possible passenger, and to 
combat every existing rival or any new one which 
may be so bold as to attempt to obtain a share. 
But these particular cars are withdrawn during the 
comparatively slack hours in the middle of the day, 
and judging from the present practice, it would 
seem that the greater the demand manifested the 
larger will be the number of cars placed at the dis- 
posal of the public. What prospects, in these 
circumstances, have rival means of transport of 
maintaining the competition in the face of the low 
fares and long distances over which passengers are 
carried by the tramways at the present time? The 
steam railways in the metropolis have been hope- 
lessly beaten ; the Metropolitan and District Rail- 
ways have as yet scarcely benefited from the 
adoption of electric traction ; the underground tube 
railways, excepting the Central London Railway, 
are making but little progress; whilst the omnibus 
undertakings continue their downward career, in 
consequence of the rivalry of the tramways and the 
underground lines where their routes are in the 
same direction. In fact, the tramways, wherever 
they are constructed, continue the work of diverting 
the major portion of the traffic from other methods 
of transport. 
It may safely be assumed that however unfavour- 
able or comparatively unfavourable the conditions 
may be for the underground railways in general at 
the present time, these railways will eventually 
stand to benefit from the circumstance that, as London 
passenger traffic is constantly increasing, they will 
naturally be required to perform their part in deal- 
ing with the expansion. This assumption is all the 
more reasonable from the fact that it would not 
be financially advantageous, even if it were pos- 
sible, to construct tramways everywhere; and if 
no limit can be placed upon the actual number o! 
cars plying for traffic in the streets, there is a limit 
beyond which it would not be remunerative to 
augment them, for the larger the number of cars 
on a given route the less will be the average speed, 
owing to the stoppages for the exit or admission of 
passengers. If, then, this limit should be exceeded, 
it is highly probable there would be a diversion of 
traffic from the tramways to the railways and the 
motor omnibuses ; but, in the event of its not being 
surpassed, the railways and motor omnibuses will 
have to await the gradual growth of traffic in general 
before they may hope to attain a state of prosperity, 
or of greater prosperity, as the case may be. If 
the steam railways serving the London area are 
left out of consideration for the time being, it is 
found that the omnibus undertakings, one of which 
has rendered excellent services for over fifty yea's, 
have suffered the most from the advent ani 
encroachments of the electric tramways, and also 
from severe rivalry among themselves. Company 
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yarious routes have been withdrawn, the daily 
receipts on many horse omnibuses are scarcely 
more than sufficient to pay the wages of the drivers 
and conductors, and it is probable that out of the 
three remaining omnibus undertakings not a single 
one is now earning any genuine profits. The 
amalgamations which have taken place have not 
prought about the advantages which were ex- 
pected, the adoption of motor omnibuses has not 
proved to be the salvation set forth in company 
prospectuses, and it will only be a question of time 
when a fresh reorganisation will be necessary if the 
omnibus undertakings are to be placed on a sound 
commercial basis. 

The annual reports of the Commissioner of Police 
of the Metropolis throw an instructive light on the 
course of events in connection with the progress 
or retrogression of the vehicular traffic coming 
within the province of the police authorities. The 
day of the horse omnibus, if it has not quite passed, is 
passing, although there may still be routes served 
by a number of these vehicles for some years to 
come. Every year since 1901 the number of horse 
omnibusges licensed has decreased, and the 3667 
vehicles of this kind available in 1902 declined to 
9150 in 1908. On the other hand, the number of 
motor omnibuses licensed has advanced from 29 in 
1902 to 1205 in 1907, but in 1908 there was a 
reduction to 1133. Many hundreds of the original 
vehicles, which were mostly of foreign manufacture 
in so far as the chassis were concerned, have been 
scrapped or otherwise disposed of, whilst others, 
which were very numerous, were never permitted 
to be placed in service, owing to defects or non- 
compliances with the requirements of the police. If it 
ig assumed that the useful life of a motor omnibus is 
represented by the number of years during which it 
is licensed, the reports of the Commissioner of 
Police are beginning to afford some information on 
this point that is not imparted either by the makers 
or the owners. Apparently all the vehicles which 
were in use down to the end of 1905 have wholly 
disappeared, as the total number licensed in 1908 
was less by five than the combined total of new 
omnibuses which were authorised to ply for traffic 
in the years 1906, 1907 and 1908; and at least 
500 omnibuses could scarcely have lasted a period 
of two years, in 1906 and 1907. In fact, all the 
vehicles at present in service represent construction 
during the past three years, and when the report 
for 1909 becomes available, it will be possible to 
obtain further information as to the useful life 
of the omnibuses. In the meantime there can be 
no question that the present vehicles are improve- 
ments upon their predecessors, and with further 
progress they will probably become remunerative 
means of transport. The motor omnibus un- 
doubtedly meets the requirements of the public, 
and unless the omnibus companies are to vanish 
altogether, they will have to develop this system, 
as it affords the only hope of coping with the com- 
petition of electric tramways where rivalry has any 
prospect of success. 


The Mines Eight Hours Act. 


THE short discussion in the House of Lords on 
Tuesday upon the Mines Eight Hours Act was 
timely. Lord Newton, in pressing the Government 
for authoritative information regarding the decrease 
of output consequent upon the new measure, said 
he had ascertainec2 upon his own account that in 
some parts of the country the curtailment of 
production was serious. He estimated that in 
Lancashire the reduction of output averaged 
about 10 per cent., and that the same figure 
applied to some portions of the Midlands and 
South Wales. Earl Beauchamp, replying on 
behalf of tho Government, admitted that the 
Mines Inspectors “ reported that there had been 
more or less generally in England and Wales 


some decrease in the output,” and added that “the | 


decrease appeared in some cases to amount to as 
much as 10 per cent. or more.’’ Of course, it will 
be some considerable time yet before either the 
industries of the country or the householders will 
feel the full effects of the Eight Hours Act. We 
must wait until the Act becomes operative in 
Durham and Northumberland, and until there is a 
real revival in trade and a vigorous demand for 
coal. We must wait also until the miners have 
enforced their demand for such a readjustment of 
their payments as will give them wages for the 
lessened output at least equal to those they 
enjoyed before production was cut down. Then 
we shall know where we are. Meanwhile, 
however, it is abundantly clear that this new law 
will be reflected in a rise in the price of coal by no 
means trifling. Not only will there be a rise in 





price on account of scarcity, and on account of 
increased standing charges and costs per-ton at the 
mines, but there will be an additional rise through 
the increased wages per ton. Already the miners 
are pressing for wage increases to make good their 
losses on account of the new law; they are also 
asking for various bonuses, and that fines for breaking 
rules be abolished. Only this week, for example, 
the South Wales Miners’ Federation is applying for 
a 24 per cent. increase of wages. 

So far as output is concerned, it may be men- 
tioned that at the four leading Bristol Channel coal 
ports the tonnage shipped, foreign, coastwise, and 
on bunker account, during the quarter ending 
September, compared with the corresponding 
quarter of last year, declined from 8,312,406 tons 
to 7,801,477 tons—a drop of more than 6 per cent. 
And this is drawing the comparison with a bad 
quarter. Compared with the third quarter of 1907, 
the decline is much larger. We venture tosay that 
if at the present time trade had been good instead 
of bad—if the iron and textile industries had been 
in full swing—the rise in the price of coal would 
have given the nation a shock. Reports from South 
Wales show that at many collieries output has 
declined by more than 10 per cent. and cost 
of production has increased by from 6d. to 
ls. 6d. per ton. Even collieries which spent 
enormous sums of money upon new appliances 
in anticipation of the law find their outputs 
considerably diminished, not to mention the 
addition to capital and standing charges. While 
this is so—while the nation’s industries are being 
saddled with dearer coal—the Miners’ Union is 
pressing for higher wages and a still more stringent 
law. Not only this, but some of the miners’ 
leaders are going about telling the men that if only 
they will have the courage to strike to enforce their 
demands “ the State will come to their assistance.” 

Despite the prevailing trade depression, the 
Welsh coal contracts for 1910, so far effected, are 
at rates varying from 1s. 6d. to 2s. 3d. per ton 
above the 1909 prices, and the 1909 rates were 
fixed higher than they would have been if there 
had been no Eight Hours Act in sight when the 
contracts were entered into during the closing 
months of 1908. Thus, the rise in the new quota- 
tions is not the full measure of the immediate effect 
of the new law. 

Reports from the Midland counties, like those 
from Lancashire and Wales, show a marked 
diminution of output, and an equally marked 
increase of cost per ton; but here also it is 
admitted that the full effects will not be felt until 
the New Year. From inquiries made at several 
mines in Warwickshire, we learn that the loss in 
output averages: 10 per cent., and that the managers 
anticipate a larger difference in the winter months. 
The increased cost of production, we learn, is not less 
than 6d. per ton in Warwickshire, and owing to de- 
creased earnings there is much discontent among the 
colliers, so that an agitation for a rise in wages is 
imminent. In Staffordshire a number of mines 
report decreases of output ranging from 74 to 12 
per cent., and a risein cost of production of between 
4d. and 5d. per ton. The reduced earnings of the 
men are provoking a spirit of unrest which can 
have but one ending—an all-round increase of 
wages per ton. In some of the old pits in the 
Midlands the reduction reaches 15 per cent., while 
at comparatively new pits the decline ranges from 
5 to 8 per cent. At one quite typical colliery in Not- 
tinghamshire the loss in output equals 11 per cent., 
and the rise in cost of production is 9d. per ton. In 
Yorkshire only a few pits record any serious 
decline—apart from the recent boys’ strikes—under 
existing conditions, but if trade revives and demand 
expands the loss will there, as elsewhere, be 
very material, now that overtime is practically 
prohibited. Even in Yorkshire there is much 
grumbling among the men on the score of stoppage 
of overtime and extra earnings, and the movement 
for higher wages will be heartily supported. 

Thus it will be seen that not only is this mis- 
chievous and absolutely uncalled for Eight Hours 
Act lessening the supply and enhancing the price of 
coal, but it threatens to involvo the whole country 
in an industrial conflict of unparalleled magnitude. 
A strike over its inception in Wales was only nar- 
rowly averted, and is still feared, the men being 
discontented beause under the new law they 
are prohibited from making up a lost Monday 
by extra time during the rest of the week. It 
provoked, if it did not create, the threat of a strike 
over the wages of the Scottish miners. And it is 
possible, if not probable, that it will lead to a great 
national strike over the readjustment of wages 
rendered imperative by the reduced earnings and 
general discontent of the colliers in various parts of 





the country. Apart from the general question of 
wages throughout the country, there is trouble 
looming on the horizon in the North. In Durham 
and Northumberland this new Act, which becomes 
operative in those counties at the beginning of the 
New Year, will completely upset existing arrange- 
ments. Protracted negotiations between the coal- 
owners and the miners’ union, conducted with a view 
to smoothing out differences in advance, have 
yielded no satisfactory results yet. Indeed, the 
negotiations have reached a very acute stage at 
the moment of writing. A crisis is rapidly 
developing; but, strike or no strike, the inevit- 
able result of this new law will be dearer coal, 
and all that that means in hampered industry and 
restricted employment ; while if, as seems likely, a 
great strike occurs and the nation’s commerce is 
paralysed, the public will hold the Parliament which 
passed this measure responsible. 








TECHNICAL SCHOOLS AT HOME AND ABROAD. 
(From a Correspondent.) 


Ir is difficult to take up a newspaper containing an 
article on foreign competition without finding some 
remark on the superiority of continental technical educa- 
tion, and the resultant progress that is taking place. 
There is a great deal of misconception on this subject, 
and many authorities who are loud in their praises of 
continental schools know little or nothing of the schools 
at home ; it will therefore be of interest to touch on one 
or two points in connection with this subject. 

One frequently hears statements to the effect that the 
technical schools like those at Charlottenburg and Hanover 
turn out thousands of highly trained engineers, architects, 
and chemists every year. The facilities for study at some 
of the big German high schools are unrivalled, but it by 
no means follows that the average student turned out is 
greatly superior to those in this country. 

In Germany, as in most parts of the Continent, the 
university or technical school is looked upon quite as much 
as a social as an educational institution, and for the first 
few terms study has to give place to Corps functions, beer 
drinking, and duelling. The courses are not fixed to the 
same extent as they are here, and as long as the fees are 
paid no notice is paid of the attendance or absence, and a 
student can remain as long as he likes. 

In most of the large German high schools the number of 
diplomas and degrees taken is surprisingly small, in pro- 
portion to the number of students, and usually a large 
proportion of the leading students are foreigners. In 
Great Britain a student has to take a three or four years’ 
course, lectures must be attended, and laboratory work 
and exercises carried out. In the event of the written 
examination and general work being found unsatisfactory, 
the student is liable to be sent down or dismissed from 
the school. The diploma is a guarantee that lectures 
have been attended, and that a certain minimum of 
marks have been obtained in examinations and general 
work, The average student is, therefore, distinctly better 
than those on the Continent, where the number of 
students is no criterion of the number of good men 
turned out. 

In one way, continental schools are distinctly ahead of 
those here; every encouragement is given to professors 
to engage in consulting work, and keep in touch with the 
latest technical progress. Manufacturers seem willing to 
co-operate and supply copies of their detailed designs to 
an extent quite unknown here, most manufacturers 
thinking that the progress of the country is more import- 
ant than the keeping of petty secrecies. Very frequently 
these drawings are reproduced and sold to students at 
cost price; it would, for instance, be very difficult in this 
country to supply a series of drawings of electrical 
machinery like those printed for the Carlsruhe High 
School. This co-operation has its influence on literature, 
and modern German engineering books are noted for 
their admirable illustrations and practical detail. 

In the United States at the present day there is a great 
tendency towards the stereotyping of technical work, 
especially in the mechanical branches, due very largely 
to the influence of the big trusts, which force the highest 
grades of work into the hands of the comparatively few. 
This, together with a natural eagerness to get to business, 
leads to the taking up of practical questions, without 
sufficient groundwork or sufficient care in the intermediate 
stages. The result is that in practice there is too much 
reliance upon manufacturers’ catalogues, elaborate tables, 
and empirical formule without thorough understanding of 
the principles and circumstances on which they are based. 
This feeling is reflected in American technical literature, 
which very frequently consists of pictures, tables, and 
padding, without sufficient reasoning, and if may be said 
that, contrary to the generally accepted ideas, in many 
branches America lags behind and does not lead. There 
is sufficient technical competition and enthusiasm on the 
Continent to prevent the great industrial Cartels from 
having a similar deadening influence. 

In most continental schools diploma students have to 
make out complete technical estimates for electrical and 
mechanical installations, the commercial question being 
kept well to the fore, and in some schools, in order to 
encourage the student to think and not merely to copy, 
no two students have the same type of machine to 
design at the same time. At home many of the techni- 
cal schools are admirably equipped and well run, but one 
of the weakest points is that the professors and assistants 
are frequently too academical, and without sufficient prac- 
tical experience. Professors frequently start as leading 
students, renowned for their exhaustive calculations and 
illustrated note-books, and, after taking an extra year’s 
course, which may be taken up with more or less futile 
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research work, a position is found as assistant demonstrator 
at some other school, and after passing through the 
positions of demonstrator and lecturer a professorship is 
obtained, the selection frequently being left to a non- 
technical committee. Matters are, however, getting 
distinctly better in this respect, though still in many 
cases the practical professor, with experience in design 
and construction, is conspicuous by his absence. Many 
of the smaller schools make a greater point of practical 
experience, but the absurdly low salaries usually offered 
are hardly attractive to good men. 

The highly coloured drawings and water polished 
fittings shown to admiring parents at some technical 
schools show too plainly that many teachers are out of 
touch with modern ideas. In many places arrangements 
have now been made to sandwich in practical work in a 
factory between terms at a technical school; that being 
so, the amount of so-called workshop practice taught at 
many institutions could be reduced with advantage, and 
replaced by elementary instruction in contract work, 
estimates, costing, and the engineering and other markets 
at home and abroad, the commercial management being 
the weakest point of many engineering concerns in com- 
parison with those abroad. It seems quite possible that 
a summer vacation course on commercial engineering, 
held at an attractive centre like Oxford or Cambridge, 
might prove very useful. 

In design work rough particulars should be given of the 
market value of the machines drawn out, and also some 
particulars of the methods of construction; some of the 
instruction given in German schools is remarkably good 
in this respect. At home mathematics is too frequently 
taught to engineering students by mathematical pro- 
fessors without any engineering experience, and lectures 
are frequently given in higher mathematics without any 
practical examples to make the matter interesting; in 
the same way chemistry is rarely taught by those with 
experience of the practical side. 

German technical schools are exerting a remarkable 
influence on the trade, not merely of Europe, but of the 
whole world, and the same thing is happening with 
regard to Canada, Mexico, and South America in con- 
nection with the schools of the United States. Several 
thousand foreign students attend German technical 
schools every year, and most of these enter business life 
with a certain bias in favour of German methods and 
products. It is frequently a difficult matter for an English 
contractor to obtain consideration from a foreign purchaser 
who understands German methods and has been told as 
a student that technical work in England is out of date. 
German taxpayers frequently complain of the cost of 
educating so many foreigners, and a movement has taken 
place to charge extra fees, but the return in trade each 
year is certainly many times the extra amount spent on 
account of the foreign students. 

Arrangements are made among the leading continental 
schools so that a student can move about during the last 
few terms of his training, and, starting at Charlottenburg, 
can stay a term at Darmstadt, Nancy, or perhaps Vienna. 
Unfortunately, this does not seem to apply to schools at 
home; as a result, on the Continent many leading 
technical men know very little of the progress that has 
taken place here, and continental journals and books, 
while describing American designs and processes, rarely 
deal with British matters. 

In this respect it is interesting to note that on Monday 
last an appeal was made in the daily press for subscrip- 
tions towards a fund for the International Exchange of 
Students. This scheme is supported by a number of 
well known men interested in technical education, and is 
for the purpose of granting travelling scholarships and 
encouraging students from the United Kingdom, Canada, 
and the United States, to see a little of the world and 
broaden their minds before starting practical work. This 
is really an extension of the Studienreise system, which 
has been a feature on the Continent for many years. 

This scheme is likely to be of great value with regard 
to Canada, as many Canadians are accustomed to look to 
New York for technical assistance, especially with regard 
to engineering matters, and, for want of knowledge, con- 
sider any work of British origin to be out of date. It is 
significant of the indifference towards technical education 
of many well-to-do people at home that the com- 
mittee state in their appeal that they apprehend no diffi- 
culty in raising the necessary funds for the Canadian and 
American branches. 

If English engineers and manufacturers are to regain 
the position they once held in the world’s markets, the 
technical schools must be kept more in touch with prac- 
tical progress, and every encouragement given by 
advertisements or the granting of scholarships to students 
from neutral European countries, the Colonies, and the 
Far Eust, to come to England to study and obtain some 
insight into our manufactures and engineering methods. 








VERTICAL RETORTS IN GAS MAKING.—On October 30th the general 
meeting of the Manchester District Institution of Gas Engineers 
was held at St. Helens, Mr. J. W. Morrison, the president, in the 
chair. Over 120 of the leading gas engineers of Lancashire and 
Yorkshire were — this record attendance being caused by the 
great interest taken in the question of carbonisation. At St. Helens 
Gasworks the members saw the new systemat work. A complete 
setting of vertical retorts has been installed, which enables the gas 
to be tested independently of the other gas-making plant on the 
works, There isa battery of eight retorts, which are automatically 
fed from coal bunkers at the top. Thesa bunkers can hold twenty- 
four hours’ supply of coal, and are fitted with specially designed 
coal valves, which are periodically opened when supplying the coal 
to the coal hoppers in direct connection with the mouthpieces of 
the retorts. After the carbonisation of the coal the coke is 
mechanically discharged, and as the coal follows the coal in its 
descent, the capacity of the retort is in consequence regulated. 
Advantages claimed for the system are the greatly increased make 
of gas on the same ground space, reduced wear and tear, and 
reduction of labour. Mr. Morrison presided at the subsequent 
business meeting, at which there was a discussion on the paper 
read at the last meeting on the slot meter system. Mr. Samuel 
Glover, gas engineer to the St. Helens Corporation Gas Committee, 
one of the patentees of the new system, read apaper on the vertical 
retorts at St. Helens, and quoted the results of a series of tests. 
A discussion followed, 


A NEW LUBRICATOR FOR LOCOMOTIVES. 


MECHANICAL lubricators are by no means new, but a type 
which differs from the usual designs employed on locomotives 
has been brought to our notice by the firm of 0. C. Wake- 
field and Co., of 27, Cannon-street, E.C. In this lubricator 
the intermittent delivery of the oil has been replaced by an 
undeviating constancy of feed which the firm maintains is 














Fig: i—-FOUR-FEED LUBRICATOR 


highly essential with the high steam pressures, increased 
piston speeds, and particularly with the highly superheated 
steam now employed in reciprocating engines. A special 
feature in connection with the pumps of these lubricators is 
that differential hollow plungers are so employed that 
the oil is forced forward on both strokes. Thus there is no 
idle period, and consequently a spasmodic feed is avoided. 
This does not mean that double the quantity of oil is used, 
but — the delivery is equally divided between the two 
strokes. 














e Fig. 2—EIGHT-FEED LUBRICATOR 


From the drawing it will be seen that a reciprocating 
motion is given to the plungers inside the oil reservoir by 
means of the rocking shaft J, which may derive its movement 
from the valve or other rods. When the plungers are moving 
from right to left the oil is drawn past the suction valves C 
and through the large hollow plungers E into the large pump 
barrels E'. On the return stroke the oil is forced back through 
the hollow plunger E, past the intermediate valve D, and 
through the small hollow plungers F into the small pump 
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As the small pump barrels will 


barrels and oil outlets F'. 
quantity of oil held by the 


only contain half the 


large barrels, it follows that after the small barrels are full | 
the surplus oil is forced into the steam chest and cylinders, | 


and the oil remaining in the small barrels is forced away on 
the opposite stroke, that is when the large plungers are on 
their suction stroke. In this manner a constant and unvary- 





ing flow of oil is maintained, keeping the valves and pistons | 


well lubricated, The makers particularly draw attention to 


———=—=—: 


| the fact that the oil is not flushed into the steam chest on 
one stroke only, with consequent waste, but is fed steaqjy 
and surely the whole time. y 

The makers state that in the central ram lubricator, where 
a single ram is used to drive the oil to the various parts 
requiring lubricating, several faults are to be found. Foy 
example, when the packing gives out all the feeds are 
stopped, there is an uncertainty concerning the amount of oj} 
passing through the feeds, and there is also the inconvenienog 
of winding up the ram. Considerable economy of oj] jx 
claimed to result from the use of this new lubricator owing to 
the steadyand continuous feed as compared with the usuaj 
system, where the oil is fed intermittently, resulting in alter. 
nately flooding and ‘‘ starving ’’ the rubbing surfaces. When 
first starting these lubricators the large plungers E are 
moved to the ends of the barrels, and the air cocks ( are 
opened to relieve the pressure. The cocks Gare then clogeq 
and the pump worked by hand in order to fill the pipes. 

It will be observed that all the moving parts, including the 
ratchet, are in oil. The functions of the other parts of thece 
lubricators to which we have aot referred are fairly evident 
from an inspection of the drawing, A being the oil reservoir, 
B a wire gauze strainer, H the steam inlet to the oil w wming 
pipe, H' the steam outlet from the warming pipe, K the 
ratchet pawl to prevent backward movement of the driving 
wheel, L the driving arm, M the roller clutch gear case, 
N fixing lugs, O butterfly nuts for securing the lid of the 
reservoir, P a drain cock, and () the flushing handle. The 
drawing and the illustration, Fig. 1, show a four-feed lubri- 
cator, but it is obvious that any ordinary number of feeds can 
be provided. The lubricator shown in Fig. 2, for example, 
has eight feeds, four being situated on one side of the oj! 
reservoir and four on the opposite side, but the side from 
which the feed pipes protude is a matter which can be settled 
by the user, as the firm manufactures these lubricators with 
any ordinary number of feeds on one side of the oil box, as 
well as placing them on both sides, as shown in Fig. 2. The 
foregoing description refers to the firm’s No. 1 size of 
mechanical lubricator. 








DOCKYARD NOTES. 


IF the correspondent of the Glasgow Herald is correct in 
his description of the new design of battleships and cruisers 
Orion and Lion classes, our doubts as to the use of 1 hin, 
guns are confirmed. It appears that the 12in. gun is still to 
be used, but that all the barbettes will be placed on the centre 
line of the ship, the second pair of guns, presumably both from 
the bow and stern, firing over the bow and stern pair—as, for 
example, in the Minas Geraes and several other vessels. 
Thus there will always be four guns available for fore and aft 
fire as at present, but by placing the middle barbette on the 
centre line all ten guns will be available on either broadside. 
It is reported that the vessel is to be 600ft. long, and if that 
is so we shall scarcely feel surprised if another pair of guns 
also on the centre line is introduced. That would cause no 
great difficulty, and would be a far wiser course than the 
adoption of a new piece. We agree, however, with the 
correspondent of the (‘lasgow Herald that such a great jump 
in length from the 510ft. between perpendiculars of the 
Neptune is improb le, and it is more likely that the Orion will 
be nearer 550ft. than 600ft. long. In that case there would 
barely be room enough for another barbette. The new arrange- 
ment has been compared to that of the Delaware, but it is 
to be hoped that a more convenient arrangement than that 
of the two after barbettes on that ship may be found. These 
guns, it may be recalled, are on the same level, whilst the 
third barbette is placed just forward of them, and fires over 
both. It will be seen that the use of the middle pair of guns 
out of the three is greatly curtailed. The new British ship, 
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FOUR-FEED LUBRICATOR 


| however, is 80{ft. or 40ft. longer than the Delaware, and 
there will be no necessity to crowd the barbettes together. 


The new cruisers of the Lion type will, if reports are 
| correct, be very remarkable vessels indeed. They will be 
| 700ft. long by 86ft. Gin. beam, and they will be propelled at 
| 28 knots by 70,000 horse-power turbines. The displacement 
will be over 26,800 tons, and they will carry eight 12in. 
| guns, Again note that there is no suggestion of a larger 
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uy fire fore and aft over the end pairs, as a good bow and 


pa fire may be deemed especially useful to a cruiser. 





THE trials of the new battleship St. Vincent are expected 
to take place in December. Those of the Collingwood are 
likely to be run somewhere about the same time. The third 
ship of this class, the Vanguard, built by Vickers, Sons 
and Maxim, has already carried out her trials, and although 


the last to be laid down, will probably be the first to be put | 


in commission. These three ships have 9#in. belts instead of 


1lin., as they are all fitted with a new Vickers armour, which | 


js considerably superior to K.C. 





VARIOUS wild rumours concerning the Neptune are in 
circulation. So far as we can ascertain, she will, to all 
intents and purposes, be nothing but a slightly enlarged copy 
of the St. Vincent, with one important exception. Instead of 
the solid bulkheads characteristic of the Dreadnought type, 
the Neptune will, it is said, be fitted with special water-tight 
doors of a new design. 





‘ THE Indefatigable will carry the same big gun armament 
as the Indomitable, but the ’midship guns will be much 
further apart than in the type ship. Instead of the middle 
turrets being bunched abaft the second funnel, one turret will 
be abaft the first funnel and one abaft the second. The 
object of this arrangement is to secure a wider angle of 
fire, but whether in practice it will prove to be much greater 
remains to be seen. 





THE new French smokeless powder, of which so much has 
been heard, does not possess any of the special advantages 
believed to belong to it in the matter of ballistic property. 
Its main advantages are that it is not in the least affected by 
temperature or damp, and is extremely stable in all con- 
ditions. Whether experiments have been pursued sufficiently 
far to satisfy the French Admiralty that refrigerating plant 
for the magazines is unnecessary we cannot say, but it is 
probable that the line of greatest safety will be followed for 
some time. 








AN ELECTRICALLY WORKED LIFTING BRIDGE. 


AN interesting example of an electrically worked lifting 
bridge has recently been constructed over the Union Canal at 
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ELECTRIC LIFTING BRIDGE 


AT EDINBURGH 


SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, NEWCASTLE-ON-TYNE, ENGINEERS 











heavy steel trough plating, filled in with a mixture of asphalt | 


and sawdust, and covered by 2in. oak planking, extending 
the full width of the road. The two footways are raised 
slightly above the level of the roadway, and side girders of 
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placed guide pulleys to the cast iron drum of the electrical 
winding machiuvery. This latter consists of a 12 brake horse- 
power electric motor, driving through worm and spur gearing 
on to the winding drum, and is housed on a platform fixed to 


yrilest iron CWeights 4743024 -19t0ns 






~ fo: Cc kee 





guide bere 
















& ropes 
ii eS. eee 






oe 


Roadway 











241-45 Level 


Swat Sc 


ELECTRIC LIFTING BRIDGE OVER THE UNION CANAL AT FOUNTAINBRIDGE 


Fountainbridge, Edinburgh, and is illustrated in the accom- 
panying engravings. The bridge carries a roadway 25ft. in 
width across a water passage of 13ft. 6Gin., and is provided 


'asing shewn in section 








open steelwork, surmounted by teak hand rails, are provided 
outside each footway. The bridge is designed for a moving 
load of 32 tons on two axles at 8ft. centres, and may be 
lifted through a height of 8ft. 
6in., which will leave a head 
room of about 8ft. 9in. above 
water level for barges using the 
canal. The bridge platform 
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on either side of the plat- 


for use of foot-passengers when 


traffic. Four wire ropes of 4}in. 
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CROSS SECTION OF BRIDGE 


with @ 3ft. 6in. footpath on each side, so that the total 
Width of the bridge between hand rails is 32ft. 
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tically upwards, they are led 
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rig referred to. Two 








moves vertically in guides con- | 
sisting of four steel pillars, one | 
at each corner, and connected | 


form by cross girders. A steel | 
elevated foot-bridge is provided | 
on one side of the road bridge | 


the platform is lifted for canal | 

North British Railway Company. 
circumference are connected, | : 
one at each corner, to the mov- | 
ing platform by shackles and | 
adjusting screws. Passing ver- | 


already | 
balance | 
weights, each weighing about | 
19 tons and consisting of | 
cast iron plates, are suspended | 
inside the two larger uprights from each pair of these corner | 
The bridge | ropes. From the lower surface of each of these weights a | 


two of the uprights and extending across the waterway at the 
same level as the foot-bridge. This arrangement necessitates 
one of the 24in. ropes attached to the balance weight being 
led across the width of the road, and for this purpose a 
channel, closed by chequered plates, is cut at the edge of the 
bank, along which channel the rope is led. About half-way 
across the roadway this rope is provided with an adjusting 
screw and shackles. It will thus be seen that to lift the 
bridge the motor hauls down the balance weights ; for lower- 
ing purposes the platform has been given a preponderance in 
weight over that of the balancing masses, and, with the 
exception of magnetic brakes, no machinery is called into 
play when lowering. The whole of the bridge, together with 
the operating machinery, was supplied and erected by Sir 
W. G. Armstrong, Whitworth and Company, Limited, of 
Newcastle-on-Tyne, to the designs and requirements of Mr. 
James Bell, of Edinburgh, the Engineer-in-Chief of tho 








Accorpine to the Engineering News, a substitute for 
cotton waste for car journal-box packing has been invented by Mr. 
Samuel A. Flower, of Bayonne, N.J. The material is made from 
the fibre of the cocoanut husk. It is submitted to a chemical treat- 
ment, and the hard, woody portions are removed. It is claimed 
that in its capillary absorption and elasticity it is a superior 
material to the ordinary cotton waste, Tests on railway cars which 
have made the round trip across the Continent are said to have 
shown better results in boxes packed with the new waste 
than those packed with cotton. Mr. Flower has also invented a 
cheap waste for wiping machinery, which is said to cost half as 


is built of steel side girders, and has a floor consisting of | steel wire rope of 2tin. circumference is led over suitably | much as the cotton waste now used for that purpose, 
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FOUR-WHEEL SELF-PROPELLING MONORAIL 


MR. LOUIS BRENNAN, GILLINGHAM, ENGINEER 


CAR 











THE BRENNAN MONORAIL SYSTEM. 





Ir will be remembered that in our issue of May 10th, 
1907, we described a model made by Mr. Louis Brennan 
to demonstrate his system of mono-railway working. 
This model was never intended to represent an example 
on a small scale of exactly that which the inventor in- 
tended to employ in his final designs, but it showed sufli- 
ciently clearly that by the use of gyroscopes it was 
possible to make an unstable body temporarily stable 
during the time the gyroscopes were at work, and tomake 
& car run on a single rail. His success was such, in fact, 
that the War-office, the India-office, and the State of 
Cashmir came forward with pecuniary assistance, which 
has enabled him to carry his invention to such a point 
that he has now applied it to a vehicle capable of deal- 
ing with loads up to 15 tons, and designed to work in 
actual service. 

On Wednesday last we had an opportunity of inspecting 
this vehicle in operation at the Brennan Torpedo Works 
at Gillingham, near Chatham. Here a circular single 
railway, 220 yards round and a straight line some 
440 yards in length, have been laid, in addition to 
sidings. The rails employed, we may say in passing, were 
of the Vignoles section, 53in. high, and weighed 70 |b. 
to the yard run. The head of the rail is rounded to a 
radius of din. The line is laid on sleepers 3ft. 6in. long, 
placed at about 3ft. centres on soft made ground, the 
rails being held down by spikes driven into the sleepers. 

The car, which we are enabled to illustrate by means 
of a reproduction of a photograph taken at the time of 
the trials which we witnessed, is, in design, not unlike a 
road motor lorry. The photograph, we may mention, 
was taken with the gyroscopes working and the car 
standing upright on its line. The persons on the 
platform were all standing near one edge of the plat- 
form. The car is carried on four wheels, mounted 
two and two in two independent trolleys. When on the 
straight all the four wheels are in one straight line; but, 
since the centre pins of the trolleys are connected to the 
body of the vehicle by means of ball bearings, there is 
considerable flexibility in rounding curves—indeed, re- 
verse curves of 3d5ft. radius are readily negotiated, as 
we had several opportunities of observing. The four 
wheels are each 3ft. in diameter, and one wheel of each 
trolley is driven by an enclosed tramway type electric 
motor, through reduction gearing and two coupling rods, 
one on each side of the trolley frame. 

The car itself consists of a long platform 10ft. wide, 
carried on rolled joists, and at one end of it is mounted 
the cab which contains, the propelling and controlling 
mechanism. The former consists of two petrol engines, 
practically, if not identically, of the same type as those 
used in motor cars. One of these engines is rated at 80 
horse-power, and the other at 20 horse-power, though 
both may develop more than these figures when called 
upon to do so. Each engine drives directly an electric 
generator, which supplies current for a number of pur- 
poses :—First for driving the trolley motors, and hence for 
propelling the car; secondly, for revolving the wheels of 
the gyroscopes, of which there are two ; thirdly, for com- : 
pressing air for the brakes, and for another purpose which 
will be alluded to later on, and fourthly, for working a 
smal] motor which drives an oil pump. 

The gist of the whole system lies, of course, in the 
gyroscopes. It is the office of these to correct any 


tendency of the vehicle to depart from a position of stable 
The two gyroscopes are mounted side by 
The wheels 


equilibrium. 
side, but some few feet apart in the cab. 





each weigh j{ of a ton, and they each are driven at 
a speed of 3000 revolutions per minute by a shunt- 


wound motor. Each wheel and its motor are contained 
in an air-tight casing, and they run in what is nearly a 
vacuum, the air pressure inside it representing only that 
due to a column of from }in. to jin. of mercury. It is 
interesting to note that as long as a vacuum of this 
character is maintained the motor runs quite cool, but as 
soon as air is admitted it runs hot. Mr. Brennan, in 
view of this fact, suggests that much, at any rate, of the 
heating in electrical machinery is due to air friction. 

The two gyroscopes are arranged with their axes hori- 
zontal and, Saeniilly, at right angles to the rail. When 
there is a tendency for the vehicle to lean either to one 
side or the other, this is corrected automatically by 
mechanism actuated by pneumatic power, which alters 
the planes of rotation of the gyroscopes, these being 
deflected either to the left or to the right in the vertical 
plane, as the case may be. We were enabled to make 
a number of trips on the platform of the car, and can 
say that it went round and round the circular track, 
up and down the straight line, and negotiated some 
very heavy curves with ease. The mechanism was 
evidently most sensitive, the gyroscopes being continually 
on the move. In the article above referred to we dis- 
cussed the principle underlying Mr. Brennan’s invention, 
and we need not refer to it at greater length in the present 
instance. 

As evidence that the vehicleis of a practical size, we 
may say that it measures 40ft. long over its buffers—or 
will do so when these are fitted—that it is 10ft. wide and 
13ft. high. The total wheel base is 20ft., and that of 
each trolley is 5ft.4in. Its weight empty is 22 tons, and 
it can carry from 10 tons to 15 tons. At the trials some 
forty people were easily conveyed on the platform. As 
at present built it could, we are informed, surmount a 
short incline of 1 in 18, and with some additional 
motive power which would represent an added 
weight of 4 tons it could negotiate gradients of 
1 in 63. The two engines can be used separately or 
together, so that the power that can be apglted can be 
varied from 20 to 100 horse-power. During the trials 
only the smaller engine could be worked, as the generator 
of the larger engine had had to be returned to the makers 
for some alterations; but the smaller power was quite 
sufficient to demonstrate the working of the vehicle, 
though, of course, no great speed could be obtained. The 
actual speed developed was about seven miles per hour; 
but with the two motors together we understand that a 
speed of some 35 miles per hour can be attained on the 
level. It should be stated that this particular vehicle has 
been built with the idea of showing that a car capable of 
carrying heavy weights at moderate speeds could be built ; 
but Mr. Brennan explains that what he believes will be 
the chief development of his system will be the high- 
speed passenger train. He quite looks forward to con- 
structing coaches 25ft. wide, and perhaps 150ft. long, 
which will be propelled at velocities twice that now 
possible as a safe working maximum on ordinary 


railways. 








FORTHCOMING MEETINGS. 
No, I. 

THE various Engineering Societies have now commenced 
their winter meetings, and a number of papers have already 
been read. From the programmes which we have before us 
the season promises to be one of considerable activity, and 
the papers cover a very wide range of subjects. As regards 





the Institution of Civil Engineers, we are unable to do more 
at present than to give particulars of the next meeting, 
which will be held on Tuesday, 16th November. On this 
occasion three papers will be discussed which were read on 
Tuesday, November 9th. The titles are:—‘‘ The Single- 
phase Electrification of the Heysham, Morecambe and 
Lancashire Branch of the Midland Railway ;’’ ‘‘ The Equip- 
ment and Working Results of the Mersey Railway under 
Steam and under Electric Traction ;’’ and ‘* The Effect of 
Electrical Operation on the Permanent Way Maintenance of 
Railways, as Illustrated on the Tynemouth Branches of the 
North-Eastern Railway.’’ The first-mentioned paper was 
read by Messrs. J. Dalziel and J, Sayers, the second by Mr. 
Joshua Shaw, and the third by Dr. Charles Augustus 
Harrison. 

The programme of the Institution of Mechanical Fngi- 
neers cannot be given in full with any degree of 
certainty, for, in common with the programmes of the 
other large Institutions, it is subject to alteration. It 
can be stated definitely, however, that at the next 
meeting, which is to be held on November 19th, a 
paper will be read on the new internal combustion pump 
invented by Mr. H. A. Humphrey, which was described in 
our issue of October 22nd, 1909. It is probable, we under- 
stand, that a meeting will shortly take place at which a 
report of the Alloys Committee will be presented, dealing 
with the work which has been carried out at the 
National Physical Laboratory. Another paper which may 
possibly be read this session has reference to the utilisa- 
tion of water power at one of the large electric generating 
stations at Niagara. A paper on ‘‘ The Hardening of Tool 
Steels,’’ by Mr. Brayshaw, will also in all probability be read 
this session ; and two papers having reference to mild steel under 
combined stress are promised. In addition, we are informed, 
two other contributions pertaining to locomotives may also be 
taken, one of these dealing with compound locomotives and the 
use of superheated steam. Turning now to the graduates’ 
section of this Institution, we note that a meeting will be held 
on December 13th, when Mr. Thomas Walmsley will present 
a paper on ‘‘ Planning and Equipment of Turbo-generating 
Stations.’’ ‘‘ Artesian Water Supply ’’ is the title of a 
paper to be read by Mr. A. D. Salway on January 10th. The 
annual graduates’ dinner will take place on February 11th. 
A special lecture on ‘‘ Petrol Motors ’’ will be delivered on 
February 14th by Mr. F. Leigh Martineau. Mr. C. V. V. 
Hutchingson is to read a paper on March 14th entitled 
‘* Locomotive Valve Motions.’’ The interesting subject of 
‘* Mechanical Flight ’’ will be dealt with in a paper by Mr. 
A. B. F. Cheeseman, to be read on April 11th, and on May 9th 
@ paper will be presented by Mr. W. E. Moss, the title of which 
is apparently not yet settled. 

The programme of the Institution of Electrical Engineers 
cannot be given at present, and it is improbable that definite 
information will be forthcoming, but we hope in a 
subsequent issue to be in a position to give our readers 
some idea of the nature of the papers which are to be read in 
London during the present session. In the meantime 
it may be of interest to say something of the papers 
which are to be read before the Manchester section of 
this Institution. ‘‘ Telephones’’ and ‘‘ The Recent 
Developments in High-tension Transmission on Overhead 
Lines’’ are the titles of two papers which will be read 
during the pre-ent month, The former, which is by Mr. 
L. E. Wilson, will be presented on the 16th, and the 
latter, whose authors are Professor E. W. Marchant and 
A. E. Wilson, on the 80th. One paper, which has been 
written by Messrs. L. J. Lepine and A. R. Stilling, will be 
presented on December 14th. The title is ‘‘ Notes on Methods 
and Practice in the German Electrical Industry.’’ On 
January 11th Professor A. Schwartz will read a paper on 
“The Testing of Rubber for Electrical Work,’’ and on the 
25th of the same month Mr. W. P. Durtnall will deal with 
his fayourite subject, ‘‘The Generation and Electrical 
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jssion of Power for Marine Propulsion.’’ Two papers 
programme for February ; one is on ‘‘ Three-wire 
”’ which has been written by Mr. A. G. Cooper, andis 
to be presented on the 8th of that month, whilst the other, 
whose authors are Messrs. B. and E. Thomas, is entitled 
gome Modern Developments in Automatic Switchgear.” 
The annual dinner takes place on February 25th. One of the 
most interesting papers to be read in Manchester, from 
the dynamo designer’s point of view, is by Mr. Miles 
Walker, who, on March 8th, will present a paper on ‘‘ The 
Short-circuiting of Large Electric Generators and the 
Resulting Forces on Armature Windings.’’ The annual 
general meeting takes place on March 22nd, when Messrs. 
Pollard, Digby, and D. B. Mellis will read a paper on 
“Some Properties of Switch and Transformer Oils.’’ The 
list of papers given, relating to the Manchester section of the 
Institution of Electrical Engineers, will all be read during 
this winter’s session, but the dates must be taken as 
provisional only, and are subject to alteration, of which due 
notice will be given. 

The Junior Institution of Engineers, which holds its 
meetings at the Royal United Service Institution, Whitehall, 
has arranged a very good programme. On November 16th 
Engineer Vice-Admiral Henry J. Oram, C.B., will deliver his 
presidential address, which is to be on ** Recent Warship 
Machinery.’ Mr. Harry Horsburgh will read a paper on 
“The Design and Maintenance of a Cement Works ”’ at a 
meeting to be held on Wednesday, December 15th. At the 
following meeting, on Thursday, January 13th, a paper will 
be read by Mr. R. H. Hammersley Heenan, entitled ‘‘ The 
Creation and Growth of a Successful Commercial Harbour.’’ 
Oo Friday, February 11th, a meeting will take place with 
the Architectural Association Debating Society at 18, 
Tufton-street, Westminster, when a paper on ‘‘ Architectural 
and |\ngineering Considerations in Town Planning’’ will be 
read by Mr. Frank R. Durham. The Institution’s anniver- 
sary dinner will be held at the Hotel Cecil on Saturday, 
February 12th. ‘The Transmission of Power by Belts’’ is 
the title of a paper which will be read by Mr. Reginald F. 
Krall on Monday, March 14th. ‘‘ High-speed Steam Tur- 
bine Rotor Design and Construction ’’ is the title chosen for 
a paper to be read by Mr. J, M. Newton on Tuesday, 
April 12th; and at a meeting to be held on May 11th 
Mr. Lauret M. Jockel will read a paper on ‘‘ The Running 
of an Electricity Works.’’ 

A good programme has reached us from the Liverpool 
Engineering Society. On November 17th Mr. W. A. Ogle- 
thorpe will read a paper entitled ‘‘ Modern Dredging 
Appliances,’’ and on December 1st Mr. C. J. Blackman will 
present a paper on ‘‘ The Working of Parsons’ Steam Turbines 
on Fast Channel Steamers.’’ The ‘‘ Theory of Suspension 
Bridges ’’ is the subject of a paper to be read on December 
15th by Mr. L. H. Chase. On January 12th Mr. J. H. Collie 
will present a contribution on ‘‘ The Power Equipment of a 
Modern Shipyard.’’ The annual dinner will take place on 
January 20th. ‘‘ Aeronautical Engineering’’ is the subject 
chosen by Dr. Hele Shaw for a paper to be read on January 
26th. The two papers to be presented in the month of Feb- 
ruary are entitled ‘‘The Engineering Aspects of Town 
Development ’’ and ‘‘ Quarry Engineering.’’ The former is 
by Mr. John A. Brodie and the latter by Mr. A. H. Wheeler. 
The first paper to be read in March is by Mr. Holbrook 
Gaskell, and is on ‘‘ Recording Steam Meters.’’ The second 
paper for that month is by Mr. Humphrey N. Giles, and its 
title is ‘‘An Additional Supply to the Waters of Lake 
Vyrnwy ; the Diversion of the River Marchant.’’ The last 
two papers are on ‘‘The Structural Arrangements and 
Strengths of Certain Types of Ships ’’ and ‘‘ Photographic 
Surveying.’’ The former is by Mr. John McGovern and the 
latter by Professor S. W. Perrott, The annual general meet- 
ing will take place on April 27th. 
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SHIPBUILDING NOTES. 

THE opening meeting of the 26th session of the North- 
East Coast Institution of Shipbuilders and Engineers was 
held on Friday, the 29th ult., at Newcastle-on-Tyne. Mr. 
Summers Hunter, who has been re-elected president for this 
year, made some interesting references to the question most 
prominent at the present time in engineering and ship- 
building circles—the combination of reciprocating and 
turbine engines. He suggested some difficulties in applying 
this system to vessels of moderate speeds, full form, and sub- 
ject to considerable variation in loading. The difficulties 
attendant upon the application of this system to low speed 
vessels are indeed formidable, and the results of the experi- 
ments now being carried out on the Vespasian will be awaited 
with great interest. Meanwhile, there are still those who are 
unconvinced as to the ultimate advantage to be derived from 
an installation, even in vessels of higher speeds. In some 
cases the substantial increase of first cost may prove pro- 
hibitive. Assuming the question to have been duly con- 
sidered, it is significant that some recent vessels of high speed, 
notably the Cunard liner being built at Wallsend, have 
ordinary reciprocating engines. 





AFTER vessels constructed for carrying oil in bulk, we 
should say that those to be engaged in carrying frozen meat 
tank next in popularity. We referred some time ago to the 
new Corry vessel built at Belfast, and mentioned some of the 
conditions governing the design of these steamers. We 
now observe that the first of the vessels, being built for 
H. and W. Nelson, Limited, Liverpool, was launched from 
Messrs, Russell and Co.’s. yard at Port Glasgow, on October 
28th. The same firm is building two steamers for this com- 
pany, and one is also being built at Liverpool. As before 
stated this type of steamer seems to be increasingly in 
demand. One is being built for the Shaw, Savill and Albion 
Company, and negotiations have recently been in progress 
for the construction of quite a large number, but so far the 
actual contracts have not been placed. 





THERE is still a satisfactory improvement in the amount 
of new work contracted for on the North-east Coast. 
Amongst recent orders placed, the most considerable are 
three vessels to be built for Messrs. F. ©. Strick and Co., 
London, secured by Wm. Gray and Co., and a welcome 
increase to Hartlepool’s provision for the winter. At the 
‘ume of writing nothing is known in respect of the allocation 
of new floating docks for the Admiralty, and definite news is 
expected in Newcastle with a not unnatural interest. 





THE annual report of Lloyd’s Register for 1908-9 has just 


been issued, and is characterised by a personal note that is 
comparatively new to it. We refer to the recent changes in 
the staff of the Registry, to the death of the chairman, Mr, 
Jas. Dixon, and of Dr. F. Elgar, and the appointment of the 
new chairman, Mr. T. L. Devitt. Reference is made to the 
serious depression in shipbuilding which has existed for so 
long. This depression is very accurately reflected in the 
amount of tonnage classed by the society, which is consider- 
ably below the average of recent years. At the end of June 
of this year, however, there were 10,424 merchant vessels 
classed in the society’s register, with a total gross tonnage of 
204 million tons. 





AMONGST the matters of technical interest referred to in 
the report may be mentioned the revision of the society’s 
rules, which were very fully dealt with in the columns of this 
journal on June 25th last. In this connection special acknow- 
ledgment is made of the services of Mr. Henry Witby, the 
chairman of the shipbuilding and engineeriug representatives 
of the Technical Committee. In the list of large steamers 
constructed we notice one that represents not only the strides 
Japan has made in practical shipbuilding, but exhibits also 
her potentiality for the future in that respect. That vessel is 
the Chiyo Maru, 13,426 tons, built in Japan for the Toyo 
Kisen Kaisha. In the period of which the report treats it is 
stated that seven steamers, each over 8000 tons gross, and of 
which the Chiyo Maru is the largest, have been built in 
Japan, and in each case, except that of the above-named 
vessel, the machinery also had been made in that country. 
In view of the emergence of Japan as a possible shipbuilding 
rival to this country, we may find some comfort in this fact, 
that her shipbuilding practice and her official rules for the 
determination of scantlings are almost exact copies of our 
own. Our remarks on vessels for carrying refrigerated 
cargoes are emphasised by a reference made to the continued 
increase taking place in the numbers of such vessels. At the 
present time, the report states, the total capacity of these 
steamers is 12? million carcases of mutton. 





SOME time ago we referred to some discussion that had 
taken place on the stability of ships, induced no doubt 
by recent losses. The contributors were shipmasters 
who had had practical experience of the running of ships 
under various conditions, and we emphasised then the im- 
portance of a thorough knowledge of the subject and, in 
particular, of how instability manifested itself at sea. We 
still find a neglect of these somewhat essential points. Ina 
recent contribution on this subject to a contemporary, we 
find the ‘‘ Initial Stability ’’ of a vessel defined as being the 
stability in the light condition. It is also assumed that 
excessive rolling is indicative of a want of stability. As a 
matter of fact, in the light condition, most cargo ships are 
very stable, and in some cases this excess of stability is an 
actual structural danger to the vessel in respect of the violent 
motions which are induced. 





THE members of the Institute of Marine Engineers held 
theic annual dinner on Wednesday, the 3rd inst., at the 
Holborn Restaurant. Mr. James Denny was in the chair, 
owing to the death of the Institute’s President, Mr. James 
Dixon. The proceedings comprised a presentation to the 
Hon. Secretary, Mr. Adamson, in recognition of his 21 
years’ services. Amongst the list of speakers, Mr. Alfred 
Booth, the newly-appointed chairman of the Cunard Company, 
was prominent. Mr. Booth made some judicious remarks on 
the teaching of technical and mechanical science, and ship- 
builders especially should welcome the conclusion of his witty 
argument on shipowning—‘‘ That there must always be a 
superfluity of shipowners and therefore of ships.”’ 








THE TEXTILE INSTITUTE. 





IT is a little remarkable, having in mind the extent and 
importance of the textile industry, that up to the present 
time there has been no institution which is at all 
comparable to an organisation such as the Iron and Steel 
Institute and similar bodies in connection with other 
industries. A movement with which Mr. J. H. Lester and 
Mr. George Moores have been associated has now taken 
definite shape, the adhesion of the leading men in the 
industry having been secured, so that the project may now 
be considered as having been established. 

The objects of the proposed Institute, which, like the Iron 
and Steel Institute, will be international in character, are 
many in number, and in contradistinction to existing 
institutions, which have been formed in the case of other 
industries, the Textile Institute will devote attention to 
commercial as well as mechanical and technical interests. 
At the same time there is no doubt that the scientific side 
will be a very important one, judging by the names of those 
who appear in an advanced list of supporters of the Institute, 
and the desire is naturally to bring theory and practice into 
closer relation. The Institute will arrange for the holding of 
meetings, the reading of papers, will establish an official 
journal, and will constitute itself an authority for the 
determination and recognition of technical and trade 
standards, usages, terms, and definitions. It is also 
proposed that the Institute shall obtain statistical and other 
information regarding the production and use of raw and 
manufactured textile material. Research work will also be 
an important part of the work of the new body, and reference 
may be made to subjects suggested for investigation, which 
include fibres, filaments, and other natural or artificial pro- 
ducts, the constitution, properties and uses of dyes, sizes and 
other substances used in textile processes, and methods of 
testing by chemical analysis cr by mechanical means. It is 
suggested that a useful field befare the Institute will be 
covered by the appointment of special paid commissioners to 
investigate and report upon problems or processes in connec- 
tion with the industry. It is proposed that the membership 
shall include patrons, honorary members, life members and 
associate members. The first list of those supporting the 
Institute includes Sir Thomas Glen-Coates, Sir Alfred Jones, 
Sir Henry F. Hibbert, Sir Phillip Magnus, M.P., Sir William 
Mather, Sir William Priestley, M.P., Sir Mark Oldroyd, Mr. 
Cedric Lee, Mr. Harold Lee, Mr. Francis Ashworth, Chair- 
man of the Manchester Chamber of Commerce, Mr. E.; Tootal 
Broadhurst, and the heads of the textile departments of the 
Textile Colleges and Institutes at Bradford, Huddersfield, 





Leeds, Belfast, Salford, Municipal Schools of Technology, 





Manchester, Bolton, Glasgow, Galashiels, and Dundée. It 
is intended formally to inaugurate the Institute by a confer- 
ence which will probably be held in Manchester in January 
next. Mr. Geo. Moores, of 12, Exchange-street, Manchester, 
is acting as honorary secretary. 








MOTOR CAR EXHIBITION AT OLYMPIA. 


Tae eighth International Exhibition of Motor Cars 
which opened to-day at Olympia under the auspices of 
the Society of Motor Manufacturers and Traders bids fair 
to exceed in importance any of its predecessors. During 
the past year structural alterations have been made in 
the building known as Olympia, the large annexe having 
been thrown into the main hall, with the result that a 
much more effective display of the vehicles is possible. 
Over 300 firms are represented in the hall, and there are 
probably about 600 cars on view, in addition to engines, 
ignition apparatus, lamps, tires, clothing, &c. The success 
of these annual shows is the more significant in view of 
the fact that no exhibition of this sort is this year being 
held on the Continent, and it would appear that London 
will be looked upon as the motor mart of Europe at any 
rate. When it is considered that the first show of motor 
cars in this country was held only as recently as 1902, the 
tremendous strides which the industry has made is 
realised. At that show there were less than 100 exhibi- 
tors, and foreign-made cars preponderated. 

At the present show British exhibitors are in a large 
majority. Although the trend of motor car construction 
presents no startling departure this year, except in the 
one direction of the elimination of the tappet valve 
engine, many new objects of interest are on view among 
the accessories and tires. In wheel construction «a 
decided tendency prevails to discard wooden wheels and 
take up wire wheels, which when properly designed can 
be made quite as rigid as the former, while very much 
lighter, thus enabling motorists to carry among their 
equipment a complete spare wheel in place of spare tires 
and rims. Many makers are, indeed, now adopting the 
wire wheel as their standard. We shall have something 
to say next week on the principal features of the show, 
which remains open until Saturday, November 20th. 








THE BIRTHDAY HONOURS. 


THE list of birthday honours does not contain many names 
of engineers, or of those connected in some way or other with 
the engineering profession. We notice, however, that Mr. 
W. J. Crossley, head of the well-known firm of gas engine 
manufacturers, has been made a baronet, while Mr. Arthur 
Trevor Dawson, a director and superintendent of ordnance iu 
the firm of Vickers, Sons and Maxim, Limited, and Mr. C. 
Friswell, motor car manufacturer, have been knighted. 
Among chemists, Sir Henry E. Roscoe has been distinguished 
by being created Privy Councillor, and Professor William A. 
Tilden has been given a knighthood. Ina supplementary 
list it was also announced that a barony had been conferred 
on Admiral of the Fleet Sir John A. Fisher, G.C.B,, O.M., 
First Sea Lord of Admiralty. 











THE INSTITUTE OF MARINE ENGINEERS.—The nineteenth annual 
dinner of this Institute was held on November 3rd in the King’s 
Hall of the Holborn Restaurant, London. Mr. Jas. Denny, who, 
on the death of Mr. Dickson, the president of the Institution for 
this year, had carried on the presidential duties from his previous 
year of office, occupied the chair at the dinner. The evening was 
marked by a presentation to Mr. Jas. Adamson, the honorary 
secretary of the Institution. In handing over the gift, which 
consisted of a cheque to Mr. Adamson and a writing bureau to 
Mrs. Adamson, the president remarked that the Committee 
appointed in connection with the presentation had managed to 
collect a sum of over £530, and that the generous response to 
their appeal had testified to the members’ hearty appreciation of 
Mr. Adamson’s services, The Institute had now reached its 21st 
year, and during that time Mr. Adamson had done much to 
widen the sphere of influence of its work. He had also, the chair- 
man remarked, been the leading spirit in the body of thirteen 
gentlemen who had laid the foundations of their Society twenty- 
one yearsago. Dealing with the growth of the membership since 
then, Mr. Denny said that they now numbered 1161, and that the 
Society was increasing phenomenally. After Mr. Adamson had 
replied, Mr. Summers Hunter, Pres. N.E. Coast Inst. of Engineers 
and Shipbuilders, proposed the toast of the Institute of Marme 
Engineers to which Mr. J. T. Milton, Chairman of Council, 
responded. The other speakers included Dr. T. J. Macnamara, 
Parliamentary Secretary to the Admiralty, who dealt with ‘‘ The 
Shipping and Commerce of the Empire,” and Mr. Alfred A. Booth, 
chairman of the Cunard Steamship Company, who responded to 
Dr. Macnamara’s toast. 


NEW FrRE-ALARMS.—A project for a new fire-alarm system 
embodying some new and highly interesting features, has recently 
been under the consideration of the Kiel Fire Dapartment. 
Inspired by the fact that practically all persons in large towns 
know how to use a telephone, the Kiel authorities are making 
trials with a system in which each street fire-alarm box from which. 
the alarms are given is fitted with a loud-speaking telephone. The 
arrangement is such that when a person breaks the glass of the fire- 
alarm box an annunciator is actuated at the fire-station or office. 
Having broken the glass, the person reporting the fire now gains 
access to a key, with which he can open the box, so as to enable 
him to speak into the telephonic transmitter contained therein, 
and thus give the number of the fire-alarm box used and describe 
the scene of the fire. By having the scene of the fire reported 
telephonically, the clockworks generally contained in the alarm- 
boxes are rendered unnecessary. The special new feature in the 
system consists in there being a loud-speaking telephone in the 
fire-alarm box which loudly reproduces the words spoken by the 
man at the fire-office, thus enabling him to ask any question that 
it may be necessary to address to the person giving the alarm. 
The condi'ion of the lines is continuously checked at the tire-station 
by a current flowing permanently through each line ; but although 
each line is also used for the transmission of the loud-speaking 
currents it is composed of two metallic conductors only, which 
have, up to the present, been generally considered insufficient for 
loud-speaking purposes; not less than three being invariably 
employed. Another difficulty which the telephone engineers con- 
cerned have apparently overcome is that of obtaining satisfactory 
results with loud-speaking telephones over long lines. The lengths 
of the lines to be used in the above-mentioned fire-alarm system 
average about 10 kiloms., and will be enclosed incables. The total 
cost of the system will perhaps amount to £15,000, 





512 


THE ENGINEER 





Nov. 12, 1909 





————$————— 





CUTTING OFF A STEAMER’S STEM. 


ALTHOUGH demonstrations of cutting metal by means of 
oxygen have been given in Glasgow by the Scotch and Irish 
Oxygen Company, Limited, of Polmadie, the first demonstra- 
tion of carrying out practical work by this method in the 
Glasgow district has recentlv been given, and was attended 
with marked success. The British Oxygen Company, Limited, 
has taken over, and is now developing the business formerly 
in the hands of the company first named. The success of the 
British company in work of this kind has been repeatedly 
shown of late in London and other districts where it has 








THE DAMAGED BOW OF THE S&.S. TENASSERIM 


branches of its business—Birmingham, Manchester, New- 
castle. The work just accomplished in Glasgow was nothing 
less than the removal of the bow of the steamer Tenasserim, 
of the fleet of Indian traders owned and managed by Messrs. 
P. Henderson and Co., Glasgow. This vessel was damaged 
last month in collision with the Cardiff steamer Segentian 
in the Mersey, and was put into the hands of Messrs. D. and 
W. Henderson, of Partick, for repair. The vessel, after 
being docked in one of the Clyde Trust graving docks at 
Govan, was found to have sustained such serious damage 
that a large number of plates connected to the stem would 
have to be removed and the whole stem rebuilt. Many of 
the plates, however, were so badly buckled that great 
difficulty was experienced in driving out the rivets. Messrs. 
Henderson finally resolved to have the stem and the attached 
shell-plating bodily cut away by the oxy-acetylene process of 








THE BOW WITH DAMAGED PART REMOVED 


metal-cutting. The British Oxygen Company was entrusted 
with the work. After the erection of proper staging, &c., one 
operator was put on to the job, and he completed the work in 
about a day and a half’s time. 

We are enabled to give two engravings reproduced from 
photographs of the stem of the Tenasserim in dock. One shows 
the cutting effected from near the top of the stem down to the 
forefoot, and just prior to the removal of the severed portion 
by the crane, and the other after this removal had taken 
place. The total length of cutting was about 90ft. Single 
plates were 4in. thick, and, of course, double thickness was 
encountered where they overlapped at the landings. The 


stem bar was broken through at the top, where the cutting 
commenced, but was intact at the bottom, and the total 
thicknéss to be cut through there, including the plates on 


each side of the stem, was 54in. The workman entrusted 
with the job by the Oxygen Company completed the task, as 
has been said, in about a day and a-half; but had the weather 
conditions not been so unfavourable, and had he been more 
accustomed to working on scaffolding, the task could have 
been accomplished well within one day. 

The hand-cutter used on the work is illustrated herewith. 
It is of the blow-pipe pattern introduced originally in 1904 
by the Société Anonyme 1|’Oxhydrique International, of 
Belgium, in which the extra supply of oxygen—following 
upon the mixture of oxygen and acetylene, which heats to 
incandescence the metal being acted upon—effecting actual 
severance, is supplied through the one nozzle. Another form 
of cutting instrument, as is well known, has separate nozzles ; 
one projecting the flame of mixed gases, and the other placed 
immediately behind the flame, projecting the extra and 
independent oxygen which effects the actual cutting. The 
heating arrangement in the cutter we illustrate is on the 
injector principle, the oxygen alone being supplied under 
pressure; the fuel-gas is drawn into the cylindrical mixing 
chamber seen to the left of illustration, and it passes along 
with the oxygen along the tube and out through the nozz'e. 
The two gases enter the apparatus side by side at the inlets 
to the left of the chamber, and are separately adjusted by 
means of the two ccks or valves shown. The two mixed 
gases discharge through an annular opening in the end of the 
nozzle. The oxygen which is used for cutting issues through 
a separate passage in the centre of the nozzle, and is con- 
trolled by the thumb-lever valve shown on the top of the 
chamber portion of the apparatus. The adjustable sliding 











OXY-ACETYLENE BLOW-PIPE CUTTER 


guide shown at the side of the nozzle may be attached thereto 
to maintain a uniform distance between the cutter and the 
work, and also to ensure steadiness when the cutter is in 
operation, but this adjunct was not required in the case of 
the work on the Tenasserim’s stem. In the engraving of 
the cutting tool o and h are the attachments for the supply of 
oxygen and acetylene; O and H valves by which these gases 
may be separately controlled; D annular passage through 
which the mixed gases are discharged; P the thumb lever 
for regulating the jet of oxygen for cutting; C the passage 
through which the jet of oxygen for cut ing is discharged; 
and A an adjustable sliding guide, which can be attached to 
the cutter-head at B, in order to maintain a uniform distance 
between the cutter and the work, and to ensure steadiness 
when the cutter is in o ion. 

Oxygen and dissolved acetylene compressed in cylinders 
were employed, the cylinders lying at the bottom of the 
graving dock, the supply of gases being carried to the cutter 
by suitable lengths of tubing. In the carrying out of the 
work, the Oxygen Company’s operator was under the instruc- 
tions of Messrs. D. and W. Henderson and Co., and it is con- 
ceded by them that had the work been carried through by the 
ordinary method of hand-cutting it would have taken ten 
men about two days to finish it. 








LLOYD'S REGISTER OF SHIPPING. 


THE Annual Report of Lloyd’s Register of Shipping for 
the year 1908 9 has just reached us. At the close of the year 
ended June 30th, 1909, 10,424 merchant vessels, registering 
over 20% million tons gross, held classes assigned by the 
Committee of Lloyd’s Register. The details are set out in 
the following table :— 
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Tron and | Steam... 6(95 /12,280,467 | 2899 6,390,362 8994 |18,670,859 
steel | | sai 511 | 836,109| 710 1,031,616 | 1221 | 1,967,725 
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The serious depression which has existed for so long a 
time in the shipbuilding industry is, it is pointed out, again 
reflected in the amount of tonnage classed by the society 
during the year, which is considerably below the very high 
average attained in recent years. This decrease is not a 
matter for surprise in view of the fact that the total tonnage 
under construction in the United Kingdom at the end of June 
last was less than 53 percent. of the amount being built three 
years before. 

Classes were assigned by the Committee to 550 new vessels. 
Their registered gross tonnage araounted to 854,984 tons. 
Of these vessels, 481, of 845,719 tons, were steamers, and 69, 
of 9265 tons, were sailing ships. These vessels were all 
constructed, in accordance with approved plans, under the 
special supervision of the surveyors to Lloyd’s Register. Of 
the total, 470,137 tons, or 55 per cent., were built for the 
United Kingdom, and 384,847 tons, or 45 per cent., for the 
British Colonies and foreign countries. 

The following table sets forth the new tonnage classed by 
the society during the last ten years :— 


Steam. Sail. Total. 

1899-1900 .. «»” 1,236831 .. 18,908 .. 1,255,739 
1900-1 . . « 1,828.305 .. 25,916 .. 1,3f6.311 
1901-2 ' . 1,381,750 . 1666 .. 1,425,416 
1902-3 : 1,182,265 68,155 .. 1,250, 

1903-4 -. «+ 1,051,960 27,085 .. 1,079,045 
1904-5 << 0s ee 11,058 .. 1,200,827 
1905-6 .. .. 1,408,579 4,(66 .. 1,412,645 
1906-7 -- o 1,670,312 14,410 .. 1,484,722 
1907-8 .- «+ 1,147,547 4,244 .. 1,151,791 
1908-9 a Pees 845,719 9,265 854,984 

The most important fact which calls 


for mention in the 
work of the society during the past year is the completion of 
the task of revising the society’s rules* for the construction 











* See THe Encinrsr, 25th June, 1909, 


a 
of steel ships, which occupied the attention of the ( OMMitteg 


for several months. The Committee believe that the wor, 
has been successfully accomplished, and that tho reyj 
rules, which they are gratified to know have already beg 
accorded a very favourable reception, will be found to ae 
the shipowners’ demand for vessels of great cargo capacit 
economical both as regards weight and cost, while still majn’ 
taining the bigh standard of efficiency which it has alwa, 3 
been the s ciety’s object to uphold. ” 

During the year under discussion forty-four steamers oj 
upwards of 5000 tons each have received the 100 Al Clagg 
and the following vessels, each of which exceeds 10,000 tong. 
have been assigned this classification since the issue of the 
last annual report, viz,:— 


Name of vessel. Tons. Owners. 
Chiyo Maru 13,426 Toyo Kisen Kaisha 
Osterley 12,1¢9 
§ 2 . 
' og 12.077 Orient Steam Nay. Co Ltd. 
Orsova 12,054 
* Morea .. .. 10,890 
Malwa .. .. 10,887 Peninsular and Orienta! 8. Oo 
Manitua.. .-” 10,895 BS is, 


It may be mentioned that during the period under review 
seven steamers, each over 8000 tons gross, of which the 
turoine s.s. Chiyo Maru is the largest, have been built in 
Japan to Class 100 Al, and in each case, except that of the 
above-named vessel, the mach nery also has been made in 
that country. 

At the present time, in addition to a fifth liner for the 
Orient Company, similar to the four previously mentioned 
the new Cunard steamship which is to take the place of the 
Slavonia is being built to the society's highest class, as are 
also two new Union-Castle liners, each of 13,000 tons, 
Reference is also made to some other interesting vesrels which 
have recently received, or are being built to, the 100 A1 class 
such as'the two twin-screw steamers for the Canadian 
Government ; the s.s. Earl Grey, to be used as an ice-breaker 
and specially fitted up forthe passengerard mail service het ween 
the mainland and Prince Edward Island, and thes.s. Simcoe, 
for Lake service and constructed with special appliances for 
lifting tight buoys ; the s.s. Monitoria, built at Sunderland, 
representing a novel design of construction in the form of 
two corrugations worked in the shell plating of the sides, 
which it is claimed will have the effect of diminishing the 
resistance of the vessel ** Up to the present, thirteen vessels 
of the Isherwood type,+t with a total tonnage of 60,000 tons, 
have been, or are intended to be, classed in the Register 
Book. Thirty vessels designed for the carriage of oil in bulk 
have been classed 100 Al since June, 1908, with a total 
tonnage of 121,478 tons. 

In the course of the year the plans of 530 vessels intended 
to be built of steel, fifty-two of wood and one composite— 
making a total of 583 vessels—were submitted for the Com- 
mittee’s consideration, with a view to the approval of the 
vessels for classification by the society, while during the year 
477,513 tons of ship and boiler steel were tested by the 
society’s surveyors at home and abroad. During the past 
year several important changes have occurred in the personnel 
of the society’s surveying staff. Prominent among these is 
the retirement of Mr. Harry J. Cornish from the position of 
chief ship surveyor, to which he was appointed in 1900, in 
succession to the late Mr. Benjamin Martell, whose assistant 
he had been for the previous thirty years. As we have 
already announced, the Committee have appointed Mr. 
S. J. P. Thearle to succeed Mr. Cornish as chief ship 
surveyor. 

The total length of chain cable tested during the year at 
the public proving-houses in the United Kingdom, all of 
which are under the superintendence of the society, was 
303,759 fathoms. The number of anchors tested was 6896. 

The number of vessels to which freeboards were assigned 
by the society under the Merchant Shipping Act, 1894, up to 
the 30th June, 1909, was 14,864. The number to which 
freeboards were assigned during 1908-9 was 397, representing 
an approximate gross tonnage f 877,360 tons. These figures 
refer to original assignments, and are quite independent of a 
large number of re-assignments under the amended tables. 
Of these latter cases, 4687 were dealt with up to the end of 
June. 

In view of the increasing extent to which wireless 
telegraphy and submarine signalling are being used in 
passenger steamers, the Committee have caused special 
notations to be made in the present edition of the society's 
Register Book in the cases of vessels installed with apparatus 
for the above purposes, and have also included in the book 
separate lists of vessels so fitted. There are recorded in the 
Register Book at the present time 404 vessels fitted with 
wireless telegraphy and 362 vessels fitted with submarine 
signalling apparatus. 

Reference was made in last year’s report to the preliminary 
action which had been taken, as a result of the generosity of 
Mr. A. F. Yarrow, in the direction of the establishment at 
Bushy of an experimental tank in connection with the 
National Physical Laboratory, in support of which object 
the Committee of this society have had much pleasure in 
promising to guarantee a sum of £1000, spread over a period 
of ten years, towards the maintenance fund which is being 
raised. The society’s chief surveyors have been elected 
members of the Advisory Committee which has been formed 
in connection with this scheme. 

The society suffered a severe loss by the death, in July, of 
the chairman, Mr. James Dixon, after a long and trying 
illness. Mr. Thomas L. Devitt, who has for many years 
been a member of the Committee, and for the last few years 
joint chairman of the Sub-committees of Classification, has, 
as we have already announced, been elected chairman of the 
society in succession to Mr. Dixon. Reference is also made 
to the death, in January last, of Dr. Francis Elgar. 








Economisers in tower plant operation, states the 
Engineering Record, which can be secured by proper instruction 
and encouragement to firemen and attendants, are shown by 
figures recently compiled by the American Navy Department, 
which has recently instituted competitive rewards for low fuel and 
oil consumption rreords while vessels are under way. These figures, 
on the present showing, indicate a saving of almost £200,000 per 
year in fuel and oil. 








* See Tuk Enainemr, 21st August and 13th Novembe 1908. 
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A NEW HYDRAULIC CRANE 


C. AND A. MUSKER, LIMITED, LIVERPOOL, ENGINEERS 








A MOVABLE HYDRAULIC CRANE. 





THERE has recently been put into service the movable 
hydraulic portal crane illustrated in the accompanying 
engraving. This crane was constructed by C. and A. Musker, 
Limited, of Liverpool, and is in use at Woolwich for rapidly 
discharging Government colliers, the grab employed for this 
purpose being suspended by a single chain. 

The pedestal, on which is mounted the crane and Griver’s 
box, is built up from steel plates and angles, and is fitted with 
four cast steel travelling wheels arranged to run on rails 
of 12ft. 3in. gauge. Two of these wheels, situated at oppo- 
site corners of the pedestal, are fitted with a geared drive for 
travelling purposes. A clear opening 10ft. wide and 10ft. 6in. 
high is left in the base of the pedestal, thus permitting the 
passage of trucks, &c. Tio the top of the pedestal is fitted a 
strong casting turned to receive a live roller ring and bored 
to fit a cast iron pivot which is fixed to the foot of the crane 
post. The pivot bearing is provided with a gun-metal bush, 
and at its lower end with phosphor bronze and hardened 
steel discs arranged alternately. The crane post and jib are 
constructed from steel plates and angles, the latter and the 
load being partly balanced by the disc weights shown in the 
engraving. For hoisting purposes a cylinder with ram and 
multiplying gear is fitted between the uprights of the crane 
post, while for slewing the crane two cylinders provided with 
2 to 1 multiplying gear are carried on the pedestal at the base 
of the post, and these work through a pitch chain in connec- 
tion with a cast steel slewing drum fixed to the post, the 
arrangements being such as to permit of a rotation of 14 
turns in either direction. For derricking or luffing a direct- 
acting cylinder is installed, and the ram of this is fixed to a 
crosshead working in guides, forged steel tie rods connecting 
the jib to this crosshead. Hand power is employed for 
travelling purposes. To ensure overhauling when the jib is 
at its position of minimum radius a constant-pressure draw- 
pono fitted, and this further assists in lowering the jib 
quickly. 







All the rams employed are of gun-metal, while the hoisting | 
valves are of the balanced mitre type, and those for slewing | 


and luffing of the slide valve type. 
tions it was found to be easily possible for the following 
sequence of events to be accomplished forty times per hour: 
—(1) Grab, weighing two tons, lowered from maximum 
height to pick up a full charge of coal at the lower limit and 
raised with load to full height; (2) jib, with grab, «c., 
luffed from 34ft. to 27ft. radius; (3) jib rotated through 
225 deg., coal discharged into a hopper, and the jib returned 
to its original position. To test the strength and stability of 
the crane a dead load of 6 tons was suspended from the hoist- 
ing chain, and with this load the crane was rotated through 
one revolution in either direction. The crane in normal cir- 
cumstances has a boisting capacity of 4 tons, and can raise 
its load through a distance of 82ft. The jib can serve as a 
maximum a radius of 34ft., its minimum being 20ft. When 
at its maximum radius the pulley at the end of the jib is 
40ft. above the ground. 








‘Tux compressive strength of concrete when reinforced 
with Separate transverse ties or iron wire arranged in lattice form, 
= when mixed with scraps of iron wire, has been investigated by 
W. P. Nekrassow, of St. Petersburg. He sapatthell to the 
Mpenhagen Congress of the International Association for Testing 
; aterials that when the wires of the lattice are from 4mm. to 
’ mm. or less in diameter, the increased resistance to crushing is 
in every case as great as that of hoops. The same is true with 
Scraps of iron wire when they are 0.5 mm, to 0,25 mm. in diameter, 


Under test condi- | 
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THE INSTITUTION OF CIVIL ENGINEERS. 





ADDRESS OF MR. JAMES CHARLES INGLIS, PRESIDENT.* 
(Concluded Strom page 473.) 


Having thus reviewed briefly the matters which have largely 
engaged attention during the past presidential year, it may not be 
inopportune to reflect on the position which the engineer occupies 
in relation to the economic and political life of the general com- 
munity. You will all agree with the proposition that, without 
the engineer a great mass of labour would be impotent for any 
useful effect, and it may be said with truth that the labour 
interest more directly concerns the engineering profession than 
any other. 

Labour is the beginning and end of engineering, and any inter- 
ference with the application of labour to engineering under- 
takings at once affects the profession, and periods of stagnation 
are liable to result therefrom. I fear such a period is now being 
experienced, and we must all earnestly desire that it may be a 
rapidly passing one, as representing a time of hardship to many 
members of our profession and one of great anxiety for the future. 

Nature’s laws, we realise, are definite in the physical world ; 
and, so far as they are known, there is every reason to believe that 
they are equally exact in the economic or political world. But 
the treatment which many of our labour problems are now 
receiving at the hands of so-called ‘‘leaders” cannot be recon- 
ciled with any ‘‘ nature treatment.” 

If the treatment of labour interests is not in accord with Nature’s 
laws, the result will ultimately be the same as that which befalls 
the structure whose foundation the engineer has omitted to place 
on a firm basis. Such a structure will most assuredly, and in an 
infinitely less time than it has taken to erect it, resolve itself into 
a host of useless units—bricks, for instance—each unit after the 
crash being rendered more or less unsuited for further use. Soin 
our economic system we have our—bricks—units of unemployed, 
after being subjected to unnatural, unsound treatment, all more 
or less deteriorated and unfitted for use, and many damaged 
beyond the possibility of further usefulness. 

I fear some of you will be thinking ‘‘ What has all this to do 
with engineering?” But, as I have pointed out, labour interests 
and engineering interests are to a very large extent identical, and 
there is at the present time a tendency to legislate in a fashion 
which, I submit, if pursued, will result in an unsoundly built 
labour structure tending to crumble into a débris of unemployed ; 
and unemployed labour means unemployed engineers. 

Trade unionism is a result of a high state of industrial develop- 
ment, which no one regards as other than natural and proper so 
long as its actions are conformable to law, just as, in the case of 
civil engineers, we endeavour to guard and promote our collective 
interests, But when the leaders of trade unions prevail on Parlia- 
ment to give unchallenged authority to purely restrictive trade 
union ideals—and that to such an extent that the collective em- 
ployment of labour becomes unremunerative either from want of 
control or of discipline, or by reason of shortness of output or in- 
ferior quality of work—then the restriction of the activities of our 
profession must appear. 

Too many steps have even now been taken along this wrong 
road, and restrictive trades union legislation has already proceeded 
so far as to make apparent the great industrial evils which are its 
natural outcome. As engineers who know and appreciate the 
value of labour, and who also know the workers, it is our duty to 
confront this problem—to endeavour to adjust conditions which 
are unreasonable—to give willingly rates of pay in proportion to 
output or results—and so to demonstrate that the solution of this 
vital problem lies not in restrictions, either in rates of wages or of 
output, nor yet in unnatural and arbitrary regulation of labour, 
but in the direction of co-operation and of payment by results. 

The present tendencies, if continued, will result in one sure end- 
ing, viz., the transference of orders from the workshops of Great 
Britain to those of other countries where mutual and equitable 
relations between capital and labour prevail. Legislation which 
protects labour interests to the point of partiality, and which does 
not at the same time pay due regard to the interests of those who 
have to initiate enterprise and dispose of the products of labour, is 
_———- in an — and impossible course which can have 

ut one ending. ur peculiarly close relations with labour 
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interests is my sole apology for troubling you with a series of 
elementary considerations which, if they do nothing else, will, I 
hope, help to make plain to each one here that we all, employer 
and employed, depend on one another ; and that any hindrances, 
artificially or legislatively opposed to the free use of labour, must 
react not only on the prosperity of the country, but thereby very 
directly on the prosperity of the individual civil engineer and of 
his profession, 

Some of you may say, ‘‘ This is politics, which should be unknown 
in engineering ” ; but I would point out that when the economic 
conditions of our profession are at issue it is necessary that we 
engineers should not shrink from looking the facts in the face. 

An instance, among others, may be recalled when, in June, 
tenders were asked from English and German makers for certain 
steel goods. The specifications and conditions were precisely the 
same, but the price quoted by the English firms was just 45 per 
cent. greater than the German. I may further say that the effect 
on one company alone of the tenders invited in this instance was 
to involve a difference of £37,000. Under the competitive condi- 
tions of to-day users cannot afford to deal other than in the lowest 
market, and the result is simply that work is deflected from 
British manufacturers and British workmen. 

Uncertain as the outlook is at present, from the more or less 
continuous conflict between capital and labour, it may be affirmed 
with truth that students of these difficult labour problems are 
gradually coming to the conclusion that some form of co-operation 
or unity of interest between the two isdesirable. As this becomes 
more widely accepted, and especially if at the same time it is 
recognised that arrangements tending in the co-operative direc- 
tion will be sympathetically looked upon by the men interested, 
then a better era for labour will appear, and with it a more active 
time for members of this Institution. 

The present period of unrest, want of confidence, and un- 
certainty is, I doubt not, already only too easily traceable in the 
ledgers of many members of this Institution. Unfortunately, we 
have a significant indication from our own records that the condi- 
tions of engineering employment have become steadily and 
seriously less favourable during the past few years, particularly 
among the junior members of the Institution. ‘The secretary tells 
me he finds from his records that ten years ago the applications 
from young engineers for assist in obtaining employment were 
practically equal to the number of inquiries for staff received from 
employers. In the past two years the number of those seeking 
appointments has been nine times greater than the number of 
vacancies, whilst during the period of ten years our membership 
has only increased 23 per cent. 

How is this situation to be met? How are we from a profes- 
sional point of view to help to restore confidence and to encourage 
that reasonable flow of capital which is essential if scope is to be 
found for our activities, and which, if obstructed and discouraged, 
will most assuredly arrest not only commercial progress and 
enterprise, but the continued advance of civilisation in Great 
Britain. There is no royal road, no patent panacea; the only 
course is one which must be characterised by a capacity for 
adaptation to changed conditions and a readiness to adopt such 
methods as those changed conditions may render necessary. 

One of the first matters which must claim our professional 
attention is the increased necessity for designs, which are not 
merely examples of engineering ingenuity, but which combine 
efficiency with economy. I am very far from saying that either of 
these two latter considerations have not had due weight in the 
past; but I do say without fear of contradiction that both of 
them, and perhaps more particularly the latter, viz., economy, 
must have greater weight in the future. This, of course, means 
that the engineer who is to contend successfully with the new 
conditions must be one who, by his personal knowledge of the 
principles of his profession in every detail, is able to evolve the 
most efficient methods at the least possible cost. It does not 
require great ability to handle a situation in which resources are 
boundless. True ability is that which can get the greatest result 
out of the least means, and without the detailed knowledge of 
principles to which I have dlluded this is impossible. 

The successful engineer of the future, then, must possess in an 
increasing degree a thorough knowledge of the principles o 
design, of the materials to be used, and their behaviour when in 
use—keeping in view the facility and cost of repairs—and of the 
actual working conditions affecting the life of the structure or 
plant or machine designed. In other and perhaps plainer words, 
the necessity is for civil engineers to become more practical, if | 
may make bold to say so in this Institution. 

By the word ‘‘ practical” I mean that the engineer should not 
only know how to design his works, but be familiar with the con- 
ditions under which they are to be used. The practical engineer 
of the early part of the nineteenth century built up his theory 
from his personal experience, and applied his self-taught theories 
according to his judgment. The practical engineer of the twen- 
tieth century is he who, knowing the theoretical principles of his 
profession, employs as data the facts gathered from his experience, 
and whose generalisations trom such experience merely consolidate, 
if I may put it so, his knowledge of principles. 

The Council of this Institution, with ideas such as the foregoing, 
have been endeavouring to impress on members and students alike 
the supreme importance of practice in the education of a civil 
engineer, and have been pleased to note a general acquiescence in 
this view. 

I observe that the President of the British Association, Sir J. J. 
Thomson, in his address at Winnipeg, on the 25th August last, 
dealt at considerable length with the necessity of cultivating the 
practical or concrete side in the scientist. He said:—‘‘1 have 
alluded to the fact that pure mathematicians have been indebted 
to the study of concrete problems for the origination of some of 
their most valuable conceptions; but, though no doubt pure 
mathematicians are in many ways very exceptional folk, yet in 
this respect they are very human. Most of us need to tack'e some 
definite difficulty before our minds develop whatever powers they 
may I think the moral to be drawn from it is that we 
should aim at making the education in our schools as little bookish 
and as practical and concrete as possible. With practical things 
the difficulties have to be surmounted. This constant need for 
thought and action gives to original research, in any branch of 
experimental science, great educational value even for those who 
will not become professional men of science,” 

The President of the British Association is a Professor at Cam- 
bridge University and one of the leading scientists of the day, so 
that his opinion on the relations between theory and practice and 
the effect of each on the other is of the greatest interest, parti- 
cularly to civil engineers, whose occupation is to apply the prin- 
ciples which scientists evolve to the everyday wants of mankind. 
It is satisfactory to know that the aim of your Council in regard 
to practical training, experience, and culture is to work on pre- 
cisely the same lines as the President of the British Association, 
who represents the scientific side of the question, and who, from 
that point of view, finds that the theoretical can be best developed 
by application to the concrete and practical. 

In my address of last session I pointed out the ever-present 
feature of ‘‘transport” as the basis of our profession ; how it 
provides, directly and indirectly, the chief demand for large 
engineering works and machines. The same influence—transport 
—operates in another direction, i.e., to equalise the cost of pro- 
duction, and thus to counteract the influence of class legislation 
and unscientific political economy. The philosophical aspect of 
this operation can furnish, I fear, but poor comfort to those who 
depend on the use and construction of engineering works for their 
livelihood. It, however, points to the desirability of the Institu- 
tion of Civil Engineers keeping in view the imperial and world- 
wide character of its functions and interests. It also presses home 
the necessity of continuing to aim at its governing body, the 
Council, being as representative as may be consistent with 
executive efficiency. 

Much has yet to be achieved in the way of economy in rural and 
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municipal administration by raising the standard of general educa- 
tion and of the engineering knowledge of those appointed to 
control the carrying out of public works. There lingers in many 
influential quarters the idea that the construction and maintenance 
of roads, the provision of water supplies and sewage schemes, Xc., 
can be placed in the hands of uneducated, untrained, and 
unskilled men. Stories of the absolute ignorance of engineering 
principles, of the hopeless muddle, and worse, in carrying out 
small works are common. The controlling authorities have 
apparently not yet recognised that the health, comfort, and 
economical working of any district depend more on the efficient 
execution of the engineering works than on the reports of the 
medical officer. It is as necessary that the public works officer 
sbould be fully qualified as it is in the case of the medical 
officer, and most large communities are alive to this fact, but I 
submit it is not so in many of the smaller class of district autho- 
rities. 

The proposition made by the Government as to grants towards 
the efficient making, improvement, and maintenance of public 
roads points to an opportunity of building up a system of skilled 
control with suitable sub-officers for the smallest units, Whilst 
deprecating bureaucratic interference in administrative details, it 
appears to me essential that public officials whose duties are of 
a technical character should possess definite qualifications which 
the public can recognise and accept. Let us hope that the Local 
Government Board may soon be moved to puta stop to wasteful 
administration, by recognising, in a practical manner, that the 
services of a qualified engineer are as important to the public 
heaith as are those of a qualified medical officer, and are essen- 
tial to the proper expenditure of money allocated to public works. 

In looking back upon the results of our labours of the last 
session, I should like to thank my colleagues, the members of your 
Council, the secretary, Dr. Tudsbery, and the staff, for the whole- 
hearted way in which they have devoted so much of their 
experience and thoughtful consideration to the many matters 
which have from time to time come up for discussion and decision, 
and for the ready help that I have always found forthcoming 
when any knotty questions have had to be gone into. 

Lastly, I must express my debt of gratitude to the whole body 
of members of this Institution for the cordial support they have 
given me during the past year, and for the acceptance of the 
views which I had the honour to introduce to them a year ago. 
It is, we must all realise, due to the manner in which the members 
of the Institution have always been prepared to co-operate for the 
common good that the strength of its present position is due ; and 
I have the greatest confidence that, in the future, not less than in 
the past, the members will be ever ready to sink personal pre- 
dilections and interests in favour of any policy that is admittedly 
advantageous to the common interests of the Institution. 








THE SOCIETY OF ENGINEERS. 





On Friday, November 5th, a paper entitled ‘“‘Some Observa- 
tions on the Chemistry and Bacteriology of Sewage Purification,” 
by David Sommerville, was read before this Society. 

The intention of this paper is to refer engineers to some funda- 
mental principles connected with the purification of sewage. It is 
shown that bacterial action is effected through enzymes. The 
cell consists of colloids and crystalloids in common solution in 
water, and all cellular reactions are reactions in solution, and 
based on laws governing their velocities and the conditions of 
equilibrium. The living cell 1s an energy transformer, and in all 
its activities conforms to the requirements of the doctrines of the 
conservation of matter and of energy. Enzymes are catalysts, 
and under their influence it can be shown that for a single sub- 
stance a undergoing conversion into two substances 8 and 4, the 
common type of action of enzymes, 


tent (am#) 4 (822) (941) 


where ais the molecular concentration of the single substance, 8 
and 7 molecular concentrations of the two into which it is con- 
verted, and x the change in concentration in time ¢. Enzymes, 
unlike inorganic catalysts, are rendered inactive by rise of tem- 
perature. Enzymes are colloids, aud as such subject to the laws 
governing the phenomena known as “‘ adsorption.” Enzymes are 
capable of reversible action, and consequently effect syntheses as 
well as dissociations. 

Sewage is composed of a watery mixture of proteins, carbo- 
hydrates, fats, and various inorganic matters. The organic 
matters exist in solution and in particulate form. Colloidal 
solutions are constantly encountered. Sewage is charged with 
bacteria and enzymes, and when of domestic type contains, in 
addition to air, water and soil organisms, dominant types indi- 
genous to the human intestine. Sewage carries the organisms and 
enzymes of its own putrefaetion. The chemical reactions of the 
putrefactive stage are closely analogous to those which effect the 
digestion of foodstuffs in animals. Protein dissociation occurs in 
two stages—primary, albumoses, peptones, and peptides; and 
secondary, amino-acids. Reference is made to the constitutional 
structure of a few of the more commonly occurring amino-acids. 
The hydrolysis of carbohydrates and fats is simple when com- 
pared with that of proteins. 

Most species of bacteria in sewage and svil are capable of form- 
ing ammonia from organic matter. Free nitrogen is liberated by 
some sewage bacteria and atmospheric nitrogen fixed by others. 
Certain bacteria reduce nitrates to nitrites and ammonia ; others 
reduce nitrates and nitrites to NOand NO. Where unlimited 
oxygen is supplied nitrifaction predominates, but where oxygen is 
limited denitrification appears. In certain cases it may be advan- 
tageous to transform as much as possible of the nitrates and 
ammonia into free nitrogen. The presence of humus in soil adds 
to its nitrifying power, and beds performing nitrification poorly 
may have their activity increased by the addition of humus from 
other beds working normally. The bulk of the matters left on 
the filters remains unchanged for a considerable time. The sick 
sewage bed is like the sick man who overeats. The aerobic 
method of treating sewage has tbe best of it all the way round. 
Bacterial activity is by no means the only activity engaged in the 
purification of sewage. It is only an assumption that when a 
sewage is nitrified pathogenic bacteria have been destroyed. 
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\ PLICATIONS are now received half-yearly by the Institution of 
Civil Engineers from the Army Council for the submission of the 
names of gentlemen recommended by the President to be granted 
commissions in the Royal Reserve Engineers. The members con- 
stituting each class so formed usually number fifteen, and the 
classes assemble in February and July of each year. Applicants 
for appointments to commissions as Second Lieutenants ‘‘ on pro- 
bation” in the Royal Reserve Engineers must be between the ages 
of 18 and 25. Unless under exceptional circumstances, candidates 
are required to have passed the Associate Membership Examina- 
tion of the Institution, or to have taken a degree in engineering 
ata recognised University. 

The course of training involves a probationary period of one 
year, comprising.a-course at the School of Military Engineering, 
viz. :— Military training; 80 days; fortifications, 105 days ; survey, 
30 days; construction, 30 days; and for the remainder of the 
year, attachment to regular units of the Royal Engineers, An 





officer, who has been confirmed in his appointment, is liable to 
undergo annual training for a period of fifteen days, and to be 
called up for Army service at home or abroad at a time of national 
emergency. The minimum period of liability contemplated in the 
Army Order is three years from the completion of the probationary 
training, the conditions of retirement subsequently being set forth 
in detail in the Army Orders above referred to. 

Promotions are made up to the rank of Captain. A Second 
Lieutenant is promoted to be Lieutenant after five, and a Lieu- 
tenant is promoted to be Captain after ten years’ service. Officers 
resigning their commissions with not less than fifteen years’ 
service may be permitted to wear the uniform of their corps; 
and, if Captains, may be granted the honorary rank of Major. 
During the probationary period the emoluments of a Second 
Lieutenant comprise an outfit allowance of £40, and pay, includ- 
ing allowances, of 10s. 7d. perday. During the actual time of 
annual training in subsequent years the pay and allowance of a 
Second Lieutenant amount to 14s, 7d. per day ; and, further, he 
will receive in arrear at the conclusion of each year’s service, sub- 
sequent to the completion of his probationary period, a gratuity 
of £20, provided that he has performed the training required by 
regulations. 

Applications from civil engineers for commissions in this Special 
Reserve are to be addressed to the President of the Institution of 
Civil Engineers. They must be made on forms of application 
which may be obtained at the Institution, but all inquiries 
relating to the appointments and to the regulations are to be 
addressed to the War-office. Any applicants who may be cadets 
of the Officers’ Training Corps of the Universities of Cambridge 
and London should signify the fact when making their applications. 

The Council hope that many students of the Institution who 
have passed the Associate Membership Examination or have 
obtained degrees exempting from it, will seek to avail them- 
selves of the opportunity afforded to them to acyuire some know- 
ledge of military engineering and to support the Council in their 
endeavour to further the utilisation of the special qualifications of 
civil] engineers for military purposes in the event of national 
emergency. 








LAUNCHES AND TRIAL TRIPS. 





STEEL hopper barge; built by the Blyth Shipbuilding and 
Dry Docks Company ; to the order of the North-Eastern Rail- 
way Company; the machinery has been supplied by Tangyes 
Limited ; launch, October 7th. 


WESTGARTH, steel screw cargo steamer ; built by Sir Raylton 
Dixon and Co.; to the order of R. and J. Rea, of Liverpool ; 
dimensions, 252ft. by 36ft. 3in. by 20ft. 9in.; to carry 2320 tons ; 
engines, triple-expansion, 18in., 30in., 50in. by 36in. stroke ; pres- 
sure 180]b.; constructed by Richardson, Westgarth and Uo., 
Limited ; trial trip, October 16th. 

WINNEBA, stee] screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company ; to the order of Elder, Dempster and 
Co.; dimensions, 355ft. by 46ft. by 25ft. 3in.; engines, triple- 
expansion, 25in., 49in., 67in. by 45in. stroke; pressure 180 lb.; 
trial trip, October 18th. 


GERANIA, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Mr. D. Trip- 
covich, of Trieste ; dimensions, 402ft. by 52ft. Gin. by 29ft. 8in.; to 
carry 8100 tons; engines, triple-expansion, 26in., 42in., 72in. by 
48in, stroke ; pressure 1801b.; constructed by the North-Eastern 
Marine Engineering Company ; trial trip, Octuber 20th. 


ASHTREE, steel screw steamer ; built by Craig, Taylor and Co.; 
to the order of Howard, Jones and King, of Cardiff ; dimensions, 
255ft. Qin. by 36ft. 9in. by 18f:.; engines, triple-expansion, 19in., 
3lin., 5lin. by 36in. stroke ; pressure 1801b,; constructed by the 
North-Eastern Marine Engineering Company ; trial trip, October 
23rd. 


City oF COLOMBO, steel screw steamer ; built by Swan, Hunter 
and Wigham Richardson, Limited ; to the order of the Ellerman 
Lines, Limited ; dimensions, 424ft. 10in. by 54ft. by 33ft. 7in.; to 
carry 9650 tons; engines, triple-expansion, 25}in., 434in. 75in. by 
5lin. stroke ; constructed by the Wallsend Slipway and Engineer- 
ing Company, Limited ; launch, October 30th. 


HIGHLAND LapDpIE, steel screw steamer ; built ty Cammell, 
Laird and Co.; to the order of H. and W. Nelson, Limited ; 
dimensions, 405ft. by 56ft. by 37ft. 6in.; engines, triple-expansion, 
3lin., 5lin., by 86in.; launch, October 30th. 


PARISIANA, steel screw steamer; built by the Northumberland 
Shipbuilding Company, Limited ; to the order of Furness, Withy 
and Co., Limited ; dimensions, 422ft. by 52ft. beam; to carry 
8700 tons ; engines, triple-expansion, 28in., 46in., 77in. by 54in. 
stroke, pressure 2001b.; constructed by Palmer’s Shipbuilding 
and Iron Company ; trial trip, November 4th. 


Sovrn Arrica, steel screw steamer ; built by the Clyde Ship- 
building and Engineering Company, Limited ; to the order of 
Birt, Potter and Hughes, Limited ; dimensions, 295ft. by 42ft. by 
20ft.; engines constructed by the builders ; launch, recently. 


STEERSMAN, steel screw steamer ; built by Wood, Skinner and 
Co.; to the order of C. Rowbottom and Sons, of London ; engines, 
triple-expansion, 15}in., 25in., 4lin. by 27in. stroke ; constructed 
by the North-Eastern Marine Engineering Company, Limited ; 
trial trip, recently. 


QUEEN LINER, steel screw steamer ; built by the Northumber- 
land Shipbuilding Company ; to the order of Thos. Dunlop and 
Sons, of Glasgow; dimensions, 395ft. by 49ft. 9in. by 29}ft.; 
engines, triple-expansion, 24}in., 40in., 68in. by 48in, stroke, 
pressure 180]b.; constructed by the North-Eastern Marine 
Engineering Company, Limited ; launch, recently. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE Lancashire Dynamo and Motor Company, Limited, has 
opened a permanent office at 109, Peterkin Buildings, Toronto. 


THE Warner Engineering Company, Limited, has recently 
opened offices at 425, Maipu, Buenos Ayres, and at No. 2, Rector- 
street, New York, U.S.A. Mr. Albert Burnstine has been 
appointed general agent for the company in the Argentine, 
Uruguay and Paraquay, with offices in Buenos Ayres. 








Contracts.—Among the orders recently booked by Andrew 
Barclay, Sons and Co., Limited, of Kilmarnock. are those for two 
locomotives for a company in India ; three light class locomotives 
for Japan ; one l4in. crane locomotive, to lift 5 tons, for South 
Wales ; one 17in. crane locomotive, to lift 8 tons, and one Qin. 
narrow-gauge locomotive, both for British Colonies.—The entire 
sanitary installation of the new Automobile Club building, which 
is in course of erection on the site of the old War-office, Pall Mall, 
under the direction of Messrs. Mewes. and. Davis and Keen 
Purchase, architects, is to hé carried out by Doulton and Co., 
Limited, sanitary engineers, Lambeth, London. 





———— 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
Pig Iron Steadier. 
THERE seems to be less uncertainty about crude irop 

The lowering of prices which has lately taken place has induced 

more business, and to that extent the position is better, althoy h 

there is still room for further improvement. Staffordshire dade 

forge pig iron is quoted 46s. to 47s.; part-mine, 50s. 6d. to Sls, 6q..- 
all-mine hot blast, 85s,; and foundry, 90s. There is a fair demand 
for cold blast at 115s. Pig iron producers are complaining of the 

high price of cokes. Northampton forge is quoted 48s, to 49. 

and Derbyshire 49s. to 50s. The inquiry for good quality pig iron 

for foundry purposes is slightly improving. 


Manufactured Iron. 

Makers of best quality iron are tolerably well engaged 
and marked bars are still quoted £8, with plates and sheets by 
the ‘‘ list” houses in proportion. In unmarked bars there is “ 
much new business being done just now. Common bars are in 
fair request and are quoted £6, with nut and bolt sorts about 
£5 15s, Plain sheets are in moderate call for working up pur- 
poses ; £7 2s. 6d. to £7 5s. is asked for doubles. There is a fair 


colonial demand for hoop iron at £6 15s. Gas strip is quiet at £6 

to £6 7s. 6d. . “ia 
Galvanised Sheets: Large Exports. 

The galvanised sheet houses are well placed for work 

and are able to maintain quotations at £11 to £11 5s. f.o,b, 


Liverpool. They have been doing very well lately on foreign and 
colonial account, The Board of Trade returns for October and 
for the first ten months of the year show that for the month 
of October the quantity shipped rose from 35,976 tons last 
year to 47,707 tons this year, the corresponding advance in 
value being from £502,220 to £582,114. The improvement for 
the ten months’ period was, in quantity, from 318,263 tons to 
393,886 tons, and, in value, from £4,440,302 to £5,281,790. ‘That 
over five and a-quarter millions’ worth of trade should have been 
transacted so far this year is eloquent testimony to the great and 
growing importance of the galvanised sheet industry. The 
improvement in value over last year was as much as £841,488, 
With regard to the quantities shipped during the ten months com- 
pared with a year ago, the following are among the improvements 
which have taken place :—India, from 76,273 tons to 77,515 tons: 
Argentine Republic, from 52,272 tons to 76,570 tons; Australia, 
from 51,874 tons to 68,282 tons ; British South Africa, from: 12,204 
tons to 15,480 tons. Increases also took place in the demand from 
Canada, Chili, New Zealand, Uruguay, Straits Settlements, and 
some other markets, 


Steel. 

In the steel trade there is rather more movement than 
recently, and prices are well maintained. Makers quote angles 
£5 17s. 6d. to £6, girder plates £6 to £6 2s. 6d., boiler plates 
£7 5s., joists £5 15s, to £6, mild steel engineering bars £6 7s. td, 
to £6 17s, 6d., Bessemer sheet bars £4 15s., Siemens £4 17s. 6d, 


The Coventry to Arley Railway Project. 

A number of district residents are again interesting them- 
selves in the old question of making a line from Coventry to Arley, 
and have intimated to the Coventry City Council that it is their 
intention to promote a Bill in the next session of Parliament with 
that object in view. It is proposed to serve a portion of the 
Warwickshire coalfield and also to link up the Midland and 
London and North-Western systems. The projected route is said 
to be much the same as that suggested in the previous schemes of 
1903 and 1907. The length of the line would be about 7! miles, 
and the route would be by way of Coundon, Corley, and 
Fillongley. 


The Late Mr. F. S. Bolton. 

Much regret is felt in the Midlands at the death at his 
residence, Ashfield, Edgbaston, at the age of eighty-one, of Mr. 
Francis Seddon Bolton, founder of the firm of Thomas Bolton and 
Sons, Limited, copper smelters and wire drawers, Broad-street, 
Birmingham, with branches at Oakamoor, Staffordshire; St. 
Helens, and Widnes. The firm supplied the copper wire for the 
first Atlantic cable, and the preparation of copper wire for electric 
cable making has been one of their chief departments for some 
time past. In 1902 the business was converted into a limited 
company, with Sir George Robertson as chairman. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Pig Iron Stagnant. 

THE position of pig iron has distinctly receded, even 
from the low position it reached last week. True, the attendance 
on the Manchester Iron Exchange on Tuesday was good, even 
almost above the average, but there was one complaint on the 
part of sellers, and that was the absence of orders. In all cases 
prices were distinctly in buyers’ favour. Quantities were small, 
and only calculated to meet pressing requirements. Although 
the representative of one important Scottish firm was on the 
“boards,” and quoted a certain figure, merchants were able to 
offer at 6d. to 1s, per ton less money, while, with firm orders, even 
less would have been accepted. Middlesbrough brands were not 
much in evidence on this market, although business is possible 
to asmall extent. Other English sorts showed little change, and 
there was a shade better feeling in hematite, although offers of 
second-hand lots were made at low figures. Forge iron was about 
6d. lower on the week, 


Finished Iron and Steel. 
The market was quite featureless in this department, with 
practically no change to report. 


Copper. 

Higher prices were quoted for sheets and English tough 
ingots, but there was no change in tubes. No doubt much of this 
was due to the appreciation in the price of the raw metal, but 
consumers held that it was not justified by spot demand. 
Probably it was due to outside influences of a speculative 
character. 


Lead and Tin. 
Lead : Sheets were very quiet, inquiry being slow. ‘There 
was no particular change to report. ‘Tin: Tough ingot ruled 
firmer, at a shade above late rates. 


Quotations. 

Lincolnshire, No. 3 foundry, 56s.; Staffordshire, 54s. ; 
Derbyshire, 55s.; Middlesbrough, open brands, 59s. 10d. to 60s. 1d. 
Scotch: Gartsherrie, 61s, 6d.; Glengarnock, 61s, 3d. Eglinton, 
59s. 9d., delivered Manchester. West Coast hematite, 62s. to 
62s, 6d.; East Coast ditto, 60s., both f.o.t. Delivered Hey- 
sham: Gartsherrie, 59s. 6d.; Glengarnock, 593. 3d.; Eglinton, 
57s. 9d. Delivered Preston: Gartsherrie, 60s. 6d.; Glengarnock, 
60s. 3d.; Eglinton, 58s. 9d.. Finished iron: Bars, £6 10s.; hoops, 
£7 12s, 6d.; sheets, £7-15s. to £8. Steel: Bars, £6 2s. 6d. to 
£6 5s.; Lancashire hoops, £7 5s,; Staffordshire ditto, £6 17s, 6d. 
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to £7; sheets, £7 17s. 6d. to £8; boiler-plates, £7 5s, to 
£7 7s. 64.; plates for tank, girder, and bridge work, £6 5s, to 
£6 78. 6d.; English billets, £4 12s, 6d. to £4 15s.; foreign ditto, 
£4 10s, to £4 15s.; cold drawn steel, £9 10s. to£9 15s. Copper: 
Sheets, £72 5 tough ingot, £62; best selected, £62 per ton, 
Copper tubes, 84d.; brass tubes, 6d.; condenser, 7d.; rolled 
prass, 6}d.; brass wire, 64d.; brass turning rods, 64d.; yellow 


metal, 5d. to 6d. per lb, Sheet lead, £17 per ton. Inglish tin 


ingots, £136 10s, per ton. 
The Lancashire Coal Trade. 


‘he feature of the week has been a meeting of the 
Lancashire coalowners, which was held in Manchester on 
Tuesday, to consider the position. It was thought that house 
coal would stand an advance, but after prolonged discussion it 
was decided to leave the question to the Executive to deal with, and 
should they consider any further step desirable, they are at 
liberty to call another meeting in the near future. On the Coal 
Exchange the feeling was that an advance would be against the 
interests of the Lancashire coal trade. In some cases it was felt 
that slack and some other sorts of steam coal might stand 6d. per 
ton more, but it is evident that the condition of the cotton trade 
at present would not justify it. There was a fairly good feeling 
reported in the shipping department. There was no change 
reported in official quotations, 


BARROW-IN-FURNESS, Thursday. 
Hematites, 

‘The orders placed during the week in the hematite iron 
trade have been few, but in the aggregate they represent practi- 
cally the make of the district, although there has been an increase 
in warrant stocks to the extent of 495 tons. Warrant stocks now 
bulk at 16,836 tons. Makers’ stocks are low and are not increasing. 
There is no reason to believe that further depression will assert 
itself in the trade, as indications are that the present position will 
be maintained, if it is not improved upon, during the remainder of 
the year. There are 26 furnaces in blast, and each of these pro- 
duce over 1000 tons of iron per week, a good proportion of which 
is utilised by local steelmakers. Very little business is doing on 
colonial or continental account, but there is a fairly good home 
demand, and this is not confined to ordinary iron, but also 
to special iron, for which the demand seems to be growing. 
Makers are uoting 62s. for mixed Bessemer numbers net f.o.b , 
and warrant iron sellers are at 60s. 6d. net cash, 61s. 10d. 
three months, Special hematites are selling at 64s, and 65s. per 
ton, according to specification. Sales of ferro-manganese are 
fairly maintained, and another large cargo of manganiferous ore 
has been imported to Barrow of late. Spiegeleisen is also in good 
demand. Charcoal iron sells in small parcels at about £7 5s. per ton. 
There is still a good demand for scrap iron, and a few cargoes have 
lately been shipped to South Wales, where it is used in the pro- 
duction of Siemens} steel and in ordinary heavy and light castings. 
There is more business doing in native iron ore, as the consump- 
tion has increased at local furnaces, but there is also a steady im- 
portation of foreign ores from Spain and Algeria. Native sorts 
are selling at 123., 14s. 6d., and 18s, net at mines for ordinary, 
medium, and best classes, 


Steel. 


The outlook in the Bessemer department is not rosy, and 
there is some difficulty experienced in maintaining anything like 
continuous activity. Prices are at about £5 5s. per ton net f.o.b. 
The merchant mills have been busy of late, especially on fish 
plates. ‘There is no prospect of the restarting of the plate mills at 
Barrow, which have stood idle for so long, but if there is any 
marked improvement in the shipbuilding trade this is a branch of 
industry which will probably tind employment. At present £6 
per ton is the price of ordinary plates net cash. ‘The shipbuilding 
trade is not well employed. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 17,558 tons—iron 5794 tons and steel 11,764 
tons—as against 13.721 tons in the corresponding period of last 
year, an increase of 3837 tons, For the year to date the ship- 
men's aggregate at 532,109 tons, against 422,779 tons, an increase 
of 109,330 tons. There is a better business doing in the coal and 
coke trades. Blast furnace coke is at 22s. 6d. per ton delivered at 
furnaces in this district. Freights are low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal Firm. 


THOUGH no official advance has yet been made by coal- 
owners, there is no difficulty whatever in getting the ls. per ton 
increase in price usually obtained at this season. The inquiry 
from London and the Eastern Counties markets has not been equal 


to what is usually experienced towards winter, but local sales are | 


better, and supplies are going out more freely. (Quotations :— 
Best Barnsley, 12s. 6d. to 14s. per ton ; secondary descriptions, 
10s, 6d. to lls. 6d. per ton. The superior grades continue in 
chief request, though there is a fair trade otherwise being done. 


Steam Coal. 


Business continues fairly active in steam coal, but prices 
are not very firm. We do not hear of any contracts being as 
yet fixed for next year. It is expected that higher rates will rule 
in the arrangements for forward deliveries. The official return of 
coal forwarded to Hull during last month shows a total of 599,072 
tons, which compares with 502,176 tons for October of 1908, and 
650,208 tons for October cf 1907. For the ten completed months 
of the years named the totals come ont thus:—1909, 5,047,216 
tons ; 1908, 5,002,752 tons ; 1907, 5,480,880 tons, 


Small Coal and Coke. 


At the moment small coal is in better request than 
perhaps any other class of coal in consequence of the active 
demand of the patent apparatus for consuming it for boiler and 
other purposes. A normal trade is being done in the Lancashire and 
Yorkshire textile districts, the qualities forwarded there readily 
realising from 4s. 6d. to 5s. 6d. per ton. Coke quotations are 
maintained at 12s. 6d. per ton for Dest washed and 11s. to 11s. 6d. 
per ton forunwashed. An advance of 6d. per ton is required for 
forward deliveries for best washed coke. 


{ron Prices. 


; Hematites are still firm, though very little business is 
being done. A hopeful feeling is maintained respecting revival in 
trade and American demands. West Coast hematites, 68s. to 
‘0s. per ton ; East Coast, 65s. to 67s. per ton, both net, delivered 
in Sheffield and Rotherham. The Lincolnshire Ironmasters’ 
\ssociation, at their meeting last Friday, made no change in 
{aotations, which remain as follows :—No. 3 foundry, 52s. 6d. per 
ton; No, 4 foundry, 51s. 6d. per ton ; No. 4 forge, 51s. 6d. per 
ton; No. 5 forge, mottled and white, 51s. 6d. per ton; basic, 
2s. 6d. per ton—all net delivered in Sheffield and Rotherham. 
Urders are accepted on these terms for delivery this year, but for 
delivery during the first six months of next year a premium of 
ls, 6d. to 2s. per ton is required. Derbyshire irons are also 
unchanged, No, 3 foundry making 52s. per ton, and No. 4 forge 
503. 6d. per ton—both net delivered in Sheffield and Rotherham. 
Deliveries in pig iron generally are about equal to what has been 
experienced during the last two months, the principal call being 
for basic iron, 


Bars, Hoops, and Sheets. 


No improvement has to be noted in the bar iron and 
kindred trades, quotations standing as before, viz., bars, £6 10s. 
per ton ; hoops, £7 10s, per ton ; sheets, £8 10s. per ton. 


The Heavy Industvies—Swedish Bar. 


Conditions do not differ from those reported last week in 
the marine, military, and railway material departments. The 
large establishments, though fairly employed, could do with much 
more work in all these branches of manufacture. The call for the 
high grades of steel, more especially for the United States market, 
is fairly well maintained ; but, generally, the situation in the 
steel trade, in the heavier branches, leaves much to be desired. 
At the present time considerable anxiety exists in Sheffield as to 
the supply of Swedish iron, The strike has been considered to be 
substantially over in so far as the greater proportion of men who 
were out on strike have returned to work, but, unfortunately, the 
operatives immediately connected with the production of material 
have not seen well to resume their employment so unanimously. 
The present condition of affairs affects Sheffield trade to the extent 
that the Swedish bar, which enters so largely into the better 
classes of steel, is becoming difficult to obtain. 


Cutlery Exports. 


The foreign trade in cutlery shows an increase during 
October, the value of exports last month being £64,567, as com- 
pared with £54,308 for October of last year. A sharp decline is 
recorded in the United States business, which fell to £4173 last 
‘month from a total of £6531 for October of 1908. Gratifying 
features are the increases in Australia, Canada, British East 
Indies, and South Africa. Australia takes first place with 
£14,138, which compares with a value of £11,255 for October of 
last year; Canada comes next with a value of £7570, against 
£4504 ; British Exist Indies, £6579, against £5642 ; British South 
Africa, £5533, against £4016. For the ten completed months of 
the year the exports amounted to £526 601, against £514,582 for 
the corresponding period of 1908, and £644,551 in 1907. 


Sheffield Chamber of Commerce. 


Mr. Joseph Dixon and Mr. T. W. Ward attended the 
meetings of the Congress of Chambers of Commerce of the Empire 
at Sydney on behalf of the Shettield Chamber. Ata meeting of 
the Council of the Sheffield Chamber, held on Monday, a letter 
was read from these two gentlemen dealing with the work 
done by the Congress. Messrs. Dixon and Ward wrote that 
the Sheffield resolution advocating a return of duty on 
British commercial travellers’ samples, provided that the 
traveller was not in Australia for as long as twelve months, had 
been carried. It was stated that British commercial travellers in 
Australia might avoid the difficulty of getting back the Customs 
duty which they had paid on entry if, instead of paying that duty, 
they were to pay a sum by way of deposit. While there would 
be little difficulty in getting back the deposit, the reverse was the 
case when the actual duty was paid. The Sheffield Chamber has 
protested to the Colonial-office against several of the provisions of 
the Transvaal Estate Duty Act, 1909. A letter was read from the 
Colonial-office stating that they were in communication with the 
Board of Trade on the subject, 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


THE pig iron trade of this district is passing through a 
period of quietness, so far as the distribution of orders is con- 
cerned, and prices have dropped a little. The tone of the market 
is not cheerful, and traders are not very ready to commit them- 
selves to business for next year’s execution, while they have not 
much to buy for the current year’s delivery, having fairly well 
covered. At the same time producers are not keen sellers for 
next year ; indeed, there seems to be a general tendency to wait as 
regards forward business. ‘The more favourable Board of 'l'rade 
returns for Uctober have done nothing to strengthen the market, 
but this is probably due to the disappointmentconcerning the business 
with America, [t isnot developing to anything like the extent that 
was expected, and as the anticipation of heavy deliveries of Cleve- 
land pig iron to the Uuited States similar to those of 1907 was the 
main cause of the recent upward movement in prices and the 
sanguine tone of the market, the failure of the demand to 
materialise has somewhat ‘‘ thrown cold water” on the market, 
and quotations have been creeping slowly downwards. In 
the early part of the week it was reported from the 
States that No. 2 Northern iron had been advanced 
25 cents. This is the quality with which Cleveland foundry 
iron chiefly competes in America, but the intelligence failed to 
have a good effect on the Middlesbrough market, for the influence 
of the news was counteracted by the statement that the produc- 
tion of pig iron in the States had now got up to the requirements, 
and for the present there is not much need to import pig iron. 
For October the output of the American blast furnaces reached 
2,600,000 tons, which is equal to over 31 millions per annum, and 
in some parts these stocks are accumulating. Thus the news from 
the other side is not so encouraging as it has been, and, moreover, 
there are not many inquiries coming forward, while the placing of 
orders is again at a standstill. Cleveland pig iron warrants are 
rather largely held by American speculators, and some of these 
have been selling out, a course which is not altogether a good 
feature, because if America buys Cleveland iron with anything 
like freedom next year the prices must go up. The Cleveland 
iron market has lately been detrimentally influenced by the home 
political situation, and traders ere inclined to wait until the early 
general election which is talked about is over. Ths quotations 
for Cleveland pig iron are easier than they were last week. 
Cleveland warrants have been down as low as 50s. 10d. cash 
buyers, that being the poorest figure which has been reported since 
the middle of September, and it was nearly 2s. perton below the best 
autumn quotations, that being reported about the end of September. 
For No. 3 Cleveland G.M.B. pig iron for prompt delivery 51s. has 
been the general quotation, with 52s. to 52s. 3d. for delivery over 
the first quarter ot next year, but consumers are timid about buy- 
ing for 1910, and the forward prices are almost nominal. No. 1 is 
at 53s, 6d., No. 4 foundry at 49s. 6d., No. 4 forge at 49s., mottled 
at 48s, 6d., and white at 48s,, all for prompt delivery, with the 
same premium for forward delivery as is reported for No. 3. 


Hematite Pig Iron. 


New business comes very slowly to hand in the East Coast 
hematite pig iron trade, but producers are as strong as ever with 
respect to prices, because they have plenty of orders booked 
for the next two or three months’ execution. They are not 
very ready to quote for spring delivery, because they cannot 
fix upon the prices, seeing that they cannot get those who 
supply them with materials to decide upon what they will ask. 
Where prices are named for next year’s deliveries of ore and coke 
they sre much above anything that consumers are prepared to 
give. For mixed numbers East Coast hematite pig iron, early 
delivery, 60s. is the general quotation, thuugh it is reported that 
second hands are still to be met with who will take a little less for 
small lots, For first quarter next year 62s, 6d. per ton is the 
regular price. It is ditficult to buy Rubio ore for delivery next 
year, and the mine owners in Spain do not appear to have made 
up their minds what they shall ask. ‘The demand from all pig iron 
manufacturing districts for Spanish hematite iron ore is great and 
is increasing, so that the suppliers of it are the masters of the 
situation. Even American ironmakers have begun to buy heavily 
from the Peninsula, south as well as north. The nominal price of 











Rubio ore for early delivery is 17s, 6d. per ton c.i.f. Tees. Much 
more has been asked for forward. Coke is becoming dearer, as 
the supply now is hardly equal to requirements, and prospects of 
a larger demand are good. Furnace coke is firm at 17s. 3d. per 
ton delivered early at Middlesbrough. 


Stock of Cleveland Pig Iron. 

Messrs. Connal and Co. report that the stock of Cleveland 
pig iron in their public store on 10th inst. was 345,384 tons, an 
increase for the month of 9899 tons. The stock consisted of 
317,689 tons of No. 3; 24,835 tons of other iron deliverable as 
standard; and 2860 tons of other iron not deliverable as 
standard. Nearly 200,000 tons has been added to the store 
this year. ’ 


Shipments of Pig Iron. 


The activity in shipments which was noticeable last month 
has, unfortunately, not been maintained this month, at which 
there is naturally some disappointment. The quantity exported 
this month to Wednesday was 26,395 tons, as compared with 33,081 
tons last month ; 41,487 tons in November last year; and 47,018 
tons in November, 1907, all to 10th. 


Manufactured Iron and Steel. 


The business reported in manufactured iron and steel is 
slower than it has been for some time, but, nevertheless, prospects 
are good in most branches, and no changes in quotations are to be 
reported. ‘The works are less irregularly employed than they 
have been hitherto this year, and shipments have seldom been 
larger than are now being made. 





Shipbuilding. 


The shipbuilding industry in this district continues 
steadily to improve, and builders are succeeding in securing rather 
better prices for new tonnage than was possible in the first half 
of the year. The Tyne-Tees Steam Shipping Company is about 
to place an order for a passenger steamer for its London service, 
and tenders are also being asked for a Canadian Lake steamer 
250ft. long. The Dundee, Perth and London Shipping Company 
is in the market for a passenger and cargo steamer. The number 
of idle steamers has not yet increased as expected ; in fact, the 
number still laid up in the Tyne is about fifty. Smith’s Dock 
Company is transferring the plant of its shipyard at South 
Shields to its new yard at Southbank near Middlesbrough ; 
it has orders on its books for half-a-dozen trawlers and coast- 
ing steamers. On the site of its Shields yard it will construct 
a new graving dock 600ft. long, 65ft. wide, and 20ft. depth of sill 
at low water, and capable of accommodating the largest vessels 
trading with the North-East Coast. 


Coal and Coke. 


After a somewhat bad time in the steam coal trade business 
has this week shown a slight improvement, buying being somewhat 
brisker, and the collieries are working more regularly. There has 
lately been a large amount of idle time, and the price of best 
steam coal‘fell as low as 10s. per ton f.o.b., but this week 10s. 3d. 
is mostly quoted, with 8s. 9d. to 93. for seconds. Steam smalls 
have been somewhat scarce owing to the reduced production of 
large, and the prices have risen—they vary now between 5s, and 
6s. 6d., according to quality. Gas coals are in very fair request at 
10s. 9d. per ton f.o,b. Coking coal and bunkers are in better 
supply than demand, and can be got at 9s. to 93, 6d. per ton f.o.b. 
Tyne Dock, while 103. to 103. 6d. are quoted for 1910 delivery, 
which buyers are loth to pay. The coke trade is showing much 
more favourably than the coal trade, and consumers complain of 
the comparatively high prices that are asked—17s, 3d. per ton for 
furnace coke, delivered Middlesbrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General State of Trade. 


A QUIETER feeling prevails in not a few departments of 
trade. Uncertainty as to monetary and political conditions is 
believed to be hampering enterprise, but there are not wanting 
indications that business is surely, although slowly, assuming a 
more satisfactory position. While the speculative markets have 
sustained a check for the moment, there is considerable advantage 
to manufacturers in the arrest of the appreciation of raw material. 
It was found impossible to obtain a corresponding rise in the prices 
of manufactured articles, and the halt that is now being 
experienced in the upward movement of pig iron especially may 
not, it is felt, be without its advantages. 


The Pig Iron Market. 


There has been comparatively little doing in the pig iron 
warrant market this week. A fair business has occasionally taken 
place at the forenoon meeting of the iron ring, but in the after- 
noons there has on some days been nothing whatever done. 
Speculators in warrants have had a disappointment in the course 
of the market, which has been receiving comparatively little 
support by operators for a rise; whilst, on the other hand, the 
decline in prices has so far not been very serious. Business has 
been done in Cleveland warrants since last report from 51s. 24d. 
to 50s. 10d. cash, 51s, 54d. to 51s. 3d. one month, and 52s, 34d. to 
52s. three months. There has been much less done for future 
delivery, and the cash business is of moderate proportions, 


Seotch Makers’ Iron, 


The demand for special brands of makers’ iron is fairly 
well maintained, but business generally has taken a quieter turn, 
and prices are in some cases quoted a little below the official 
figures, in order to influence orders. At Glasgow harbour, Monk- 
land is quoted f.a.s., No. 1, 58s.; No. 3, 56s; Carnbroe, No. 1, 
60s. 6d.; No. 3, 57s. 6d.; Clyde, No. 1, 62s. 6d.; No. 8, 57s. 6d.; 
Gartsherrie and Calder, Nos. 1, 63s.; Nos. 3, 58s.; Summerlee and 
Langloan, Nos. 1, 65s.; Nos. 3, 60s; Coltness, No. 1, 90s.; No. 3, 
59s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 58s.; No. 3, 56s.; 
Glengarnock, at Ardrossan, No, 1, 65s.; No. 3, 59s.; Dalmelling- 
ton, at Ayr, No. 1, 62s.; No. 3, 57s.; Shotts, at Leith, No. 1, 
63s.; No. 3, 58s.; Carron, at Grangemouth, No. 1, 65s. ; No. 3, 
59s. per ton. An additional furnace has been placed on the manu- 
facture of hematite pig iron. There are now 43 making hematite, 
35 ordinary, and 5 basic iron, the 83 furnaces thus in operation in 
Scotland comparing with 82 last week, and 77 at this time last 
year. 


The Hematite Trade, 


In the course of the last six days thirteen cargoes of hema- 
tite ore reached the Clyde, nearly all of it from abroad. The 
imports for the ten months ending with October amount to 
913,600 tons, against 825,580 tons in the same period of 1908, 
showing an increase this year of 88,020 tons. The output of 
hematite pig iron in Scotland has been increased by about 350 
tons per week, and now amounts approximately to 15,000 tons 
weekly, which is nearly 1000 tons per week more than at this time 
last year. The current consumption of hematite is not believed to 
be quite up to the output, and yet it cannot be much short of it. 
In any case, the impression is that there can be little risk in 
adding somewhat to stock at present prices. Merchants quote 
Scotch hematite pig iron 63s. 6d. per ton for delivery at the West- 
of Scotland steel works. A lot of Cumberland hematite warrants 
— been sold in our market at 60s, 6d. cash, usual Cumberland 
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Pig Iron Shipments. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6833 tons, compared with 8380 in the corre- 
sponding week of 1908. To Canada 1605 tons were dispatched, 
United States 1306, South America 500, Holland, 400, France 350, 
India 177, Germany 135, Australia 73, other countries 319, the 
coastwise shipments being 1968 tons, compared with 3382 in tho 
same week of last year. The arrivals at Grangemouth of pig iron 
from Cleveland and district were comparatively small, 6570 tons, 
or 7902 less than in the corresponding week. 


Finished Iron and Steel. 

There is little or no improvement to note in the finished 
iron trade. Orders come to hand slowly, and not in suthcient 
quantity to keep the works in anything like full operation. The 
outlook in the steel trade appears to be somewhat more promising. 
Shipbuilders are teking rather better supplies of material, and 
several of the steel works are reported to be pretty busy with this 
class of work. A fair call exists for various kinds of structural 
material for abroad, and inquiries are being made with the 
apparent object of securing delivery over a part of next year. 
About this business merchants and makers are necessarily 
cautious, but there is a prospect of a fair trade resulting with 
Canada and some of the Colonies. Makers of sugar-crushing 
plant and pipe founders speak a little more cheerfully as to the 
future. 


The Coal Trade. 

The increasing demand for house coal, owing to colder 
weather and the advance of the season, has tended to givea firmer 
tone to the coal markets. Both for home use and export the 
demand for household qualities has quickened considerably. 
House coal of the better sorts has been commanding a little more 
money for home use, but otherwise it cannot be said that there is 
so far any improvement in prices. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Tue slight improvement which occurred last week by the 
receipt of delayed tonnage somewhat saved the situation, and 
enabled coalowners to clear off large quantities of coal, and also 
stopped the quiet movement in prices downward. A few pence 
per ton was the average reduction, and this was chiefly given by 
owners who wanted to clear their wagons. On several days there 
were large cargoes sent from Cardiff—on the 4th, 5000 tons to Port 
Said, 5000 to Rio, 5000 to Montevideo, 4200 to Varna. Newport, 
too, which has not been exempt from slackness in the coal trade, 
sent during the week nearly 110,000 shipment foreign and about 
18,000 tons coastwise, while Swansea despatched 69,490 tons, and 
Port Talbot 39,789 tons foreign and 4187 tons coastwise. Swansea 
claims that its coal output was fully 20 per cent. better than at 
any similar period during the last three moaths. 


Latest Cardiff Coal Prices. 

It would seem impossible for the Welsh coal trade to 
escape some disturbing influence. The latest has been the 
statement which at present is talked about on Change, that the 
Admiralty, which takes about 1} million tons of Welsh coal, is 
making arrangements for a supply of Northern coal for the Navy. 
Two vessels, carrying 5500 tons, have been, it is said, ordered to 
the Tyne to load coal for the depdts. The point under discussion 
is whether the order is not a part of the Bearing tactics to lower 
Cardiff prices. Best Cardiff prices are 16s. 6d., as compared with 
Newcastle, which are 10s. The latest news is that no other 
steps have been taken by the Admiralty, but customers 
appear to be holding off to see if a drop will take place, 
and among the old buyers are the Compagne Générale Trans- 
atlantique, who are said, on ‘Change, to be bent on “ taking 
the chance of the market” rather than committing themselves 
to present prices. The latest quotations are as follows :—Cardiff : 
Best steam coal, 16s. 6d. to 16s. 9d.; seconds, 15s. 6d. to 16s. 3d.; 
ordinaries, l4s, 6d. to 15s. 3d.; best drys, 16s. to 16s. 6d.; 
ordinary drys, 14s. to 14s. 3d.; best washed nuts, 14s. to 
l4s. 6d.; seconds, 13s. to 13s. 6d.; best washed peas, 12s. 6d. 
to 13s.; seconds, lls. to 12s.; very best smalls, 8s. 9d. to 9s. 3d.; 
best ordinaries, 8s. to 8s, 3d.; cargo smalls, 6s, 9d. to 7s, 6d.; 
inferior kinds, 6s. to 6s. 6d.; very best Monmouthshire black 
vein, lis, 3d. to 15s. 6d.; ordinary Western Valleys, 14s. 6d. to 
14s. 9d.; best Eastern Valleys, 13s, 6d. to 13s, 9d.; seconds, 12s, 6d. 
to 13s. Bituminous coal: Very best households, 17s. to 18s.; 
best ordinaries, 15s. to 16s.; No. 3 Rhondda, 17s. 3d. to 17s. 6d.; 
brush, 13s. 6d. to 13s. 9d.; smalls, 103. to 10s. 6d.; No. 2 
Rhondda, 12s. 3d. to 12s. 9d.; through, 9s. 6d. to 103.; smalls, 
7s, to 7s. 6d. Patent fuel, 15s. to 15s. 6d. Pitwood, 20s. to 2ls, 
Coke: Special foundry, 24s, to 27s, 6d.; foundry, 19s. to 20s.; 
furnace, 17s, 3d. to 18s. Large cargoes going to Port Said, Havre, 
and Savona. Mid-week 62,000 tons were cleared in one day to 
various foreign ports. 


Newport Coal. 

Though the coal of the district retains some degree of 
firmness, there is not much briskness to be noted. For forward 
delivery coalowners adhere to quotations, and tonnage has come 
in and cleared off stocks to a large extent. Pitwood is decidedly 
advancing. Latest:—Very best Newport black vein, 15s. to 
15s. 3d.; Western Valleys, 14s. 3d. to 14s, 6d.; Eastern Valleys, 
13s. 3d. to 13s, 6d.; other kinds, 12s. 6d. to 13s.; best smalls, 
7s. to 7s. 3d.; seconds, 6s. 3d. to 6s, 9d.; inferiors, 5s. 9d. to 
6s. 3d. Bituminous coal: Best house, 15s. to 15s. 6d.; seconds, 
14s, to 14s, 6d. Patent fuel, 15s. to 15s. 3d. Coke: Foundry, 
wer ge furnace, 17s, to 17s, 6d. Pitwood, ex ship, 19s, 6d. 
to 20s, 


Swansea Coal—Anthracite, Steam, and Bituminous. 

There has not been much alteration since last week. 
Tonnage has relieved to some extent, but supplies are plentiful 
and in excess of demand, which lacks vigour. Swansea large is 
reduced and red vein not quite so firm. Prompt buyers are able 
to get concessions. Some kinds of machine coals are stiffening ; 
beans are very firm ; rubbly culm hardening ; duff continues weak. 
Steam coal and bituminous no change. Latest prices :—Anthra- 
cite best malting large hand-picked, 24s, to 25s. net; second 
malting, 21s. 6d. to 22s. 6d. net; big vein, 18s. to 20s., less 24 ; 
red vein, 12s, 6d. to 13s, 6d., less 24; machine-made cobbles, 
23s. 6d. to 24s, 6d. net ; Paris nuts, 26s, to 27s. net; same French 
nuts and German nuts ; beans, 17s, 6d. to 18s, 6d. net; machine- 
made large peas, lls. to 12s, 6d. net ; fine peas, 10s, 6d. to 11s. 
net; rubbly culm, 5s. 3d. to 5s. 6d., less 24; duff, 2s. 6d. to 
3s, net. Steamcoals: Bestlarge, 17s. to18s. ; seconds, 14s. 6d. to 15s. ; 
bunkers, 9s. 6d. to 10s. 6d.; small, 7s. 6d. to 10s. 6d., all less 2}. 
Bituminous coal: No, 3 Rhondda, 18s. to 18s. 6d.; through, 
14s. 9d. to 15s. 6d.; small, 10s. 6d. tolls, Patent fuel, 13s. 6d, 
to 14s., all less 24. Coal quotations all f.o.b., net cash, 30 days. 


German Coke to Cardiff. 
A cargo of German coke was imported last week to Cardiff 
vid Barry. 
Iron and Steel. 
There was more work done at Dowlais last week, chiefly 


in the Bessemer department, and the men were tolerably well em- 
ployed up to Friday evening. This was very acceptable to the 





men, who have often had only three, or at the best, four days’ 
work a week. The standing order which has been some time in 
hand was heavy rails for the India State Railways. There is also 
an order in hand for steel sleepers, which Dowlais was one of the 
first leading works to arrange for. At the Little Mill the principal 
output was composed of light tram rails, fish-plates, and bars and 
billets. At the close of last week, 1250 tons steel came to Mordey 
Jones, Newport, from Antwerp. One of the largest importers of 
ore was Blaenavon, which received nearly 5000 tons from Bilbao. 
Latest iron and steel prices: Newport, heavy rails, £5 5s. to 
£5 7s. 6d. Swansea Metal Exchange: Stcel bars, Siemens, 
£4 15s.; Bessemer, £4 12s. 6d.; Pigiron, hematite, mixed numbers, 
60s. 44d. cash and month; Middlesbrough, 50s, 11d. cash, and 
5ls. 4d. month. Scotch, 56s, 104d. cash and month. Welsh 
hematite, 663. to 67s. 6d. d.d ; East Coast, 64s, to 65s. Other 
Swansea quotations: Copper, £53 17s. 6d. cash, and £60 2s, 6d. 
three months. Block tin, £138 15s. cash ; £141 three months. 
Lead, English, £13 8s, 9d.; Spanish, £12 18s, 9d. Spelter, 
£23 3s. 9d.; silver, 23d. per oz. 


Tin-plate. 

There has been no falling off in the tin-plate trade, and it is 
to be noted in all directions that manufacturers are alive to the 
licy of making extensions to meet the increasing demands. 
his is observable from Swansea to Llanelly, and a praiseworthy 
emulation is maintained to preserve the character as well as the 
quantity of the make. The extensions to the annealing house at 
the Duffryn works are completed. The shipments of tin-plates 
last week were very large, 160,109 boxes ; receipts from works, 
103,457 boxes ; stocks now vonsist of only 83,820 boxes. Latest :— 
Ordinary plates, I.C. x 14 x 112 sheets: Bessemer, 12s. 44d. to 
12s. 6d.; Siemens same. C.A. roofing sheets, £8 10s. to £8 15s. 
r ton; big sheets for galvanising, £8 10s. per ton; finished 
lack plates, £9 103. to £9 15s.; galvanised sheets, 24 g., £11 per 

ton. 


French Railways. 

It is stated on ’Change, Cardiff, this week that these rail- 
ways are negotiating for 102,000 tons large coal and 351,740 tons 
small ; deliveries at Nantes and other ports ; tenders to be in by 
November 15th. 


Swansea Imports. 

The character and quantity of 5 ee as showing the 
varied trade of the port, was well exhibited last week. In pig iron 
2357 tons were received ; 3179 tons scrap steel, &c.; 1750 tons iron 
ore: 578 tons copper ore ; 3065 tons copper regulus; 85 tons 
copper bottoms ; 2016 tons calamine ; 1000 tons blende ore ; 393 
tons steel billets. Pitwood and pit props, 11,161 tons ; 1450 tons 
timber ; 583 tons grain ; 248 tons flour ; 200 tons phosphates ; 336 
tons sundries ; and tin-plates and general goods 8810 tons. 


Port Talbot. 

The improvement at this port continues, and shows a 
marked increase. Last week the shipping showed a total of 54,024 
tons—an increase of ]6,728 tons on esports, and 4714 tons on 
imports, or a total increase of 21,422 tons over the preceding 
week. The chief item of export was 39,789 tons of coal to foreign 
ports. 


New House Seam Struck. 
The New North Rhondda Glyncorrwg struck a few days 
ago, after twelve months’ operation, a fine seam, 9ft. 2in., and sent 
out several trucks of fine samples, 


Colliers’ Wages. 

This week the question of the application by colliers for 
an advance will come forward. The belief in Cardiff is that the 
application wiil be resisted, and that in such case the yuestion 
will be again brought forward before Lord St. Alwyn. The wages 
now stand at 47} per cent. above the standard of 1879. As pointed 
out, this is the tirst case to be dealt with since the passing of the 
Eight Hours Act, and is looked forward to with grave interest. 








NOTES FROM GERMANY, FRANCE, BELGIU M, &ec 
(From our own Correspondent.) 


Rheinland-Westphalia, 

THE general tendency in the iron and steel industry is 
distinctly upwards, and if a slackening off was again felt in 
some branches, this does not influence the condition of prices, 
firmness prevailing all round. On foreign account a fairly good 
trade was done during the week. Several railway companies have 
placed orders up to 1912. Export bounties will remain the same 
as before in the first quarter of 1910, and no alteration is to take 
place in the prices for semi-finished steel. 


From the Silesian Iron Market. 
Favourable accounts are given of the business in iron and 
steel, demand being regular and slightly improving, both on home 
and on foreign account. 


List Quotations. 

Official accounts from the Diisseldorf ’Change on Octo- 
ber 17th state current rates to be as under :—Raw spathose ore, 
M. 10.90 ; roasted ditto, M. 15.50; Nassau red iron ore, 50 per 
cent. contents, M. 11.50, all per ton net at mines; spiegeleisen, 
10 to 12 per cent. grade, M. 60 to M. 63 ; Rhenish- Westphalian 
and Siegerland forge pig, M. 55; iron for steelmaking, M. 56 to 
M. 58 ; German Bessemer, M. 58 to M. 60; basic, free place of 
consumption, M.48 to M. 50; Luxemburg forge pig, M. 44 to 
M. 46; Luxemburg foundry pig, No. 3, M. 47 to M. 49; German 
foundry pig, No. 1, M.56 to M.58; No.3, M.55 to M.57; 
German hematite, M. 57 to M. 59; good merchant bars in basic, 
M. 98 to M. 104 ; the same in iron, M. 122.50 to M. 125 ; common 
plates in basic, M. 106 to M. 112; steel plates for boilermaking 
purposes, M. 116 to M. 122 ; hoops, M. 122.50 to M. 125; sheets, 
M. 120 to M.125; drawn wire in iron and steel, M. 126 to M. 127, 
all per ton free at works. 


Coal and Coke. 

In the Silesian district demand, though lively, has been 
lower than output, the latter having been very extensive. Coal- 
owners expect their stocks to be partly cleared during the winter. 
Coke is wanting in animation. The German output of pit coal in 
September of this year was 12,739,966 t., against 12,780,870 t. in 
the same month of last year; in brown coal 5,816,755 t., as com- 
pared with 5,724,074 t.; in coke 1,783,947 t., as compared with 
1,739,648 t. in September, 1908. From January to end of Septem- 
ber output was as follows:—Pit coal, 100,635,897 t., against 
111,391,925 t.; brown coal, 49,704,071 t., as compared with 
48,892,403 t.; coke, 15,775,206 t., as compared with 15,836,933 
in the corresponding period of the year before. Import in pit 
coal during the same period was 1,181,398 t., as compared with 
1,209,917 t. in the previous year. Imports from Great Britain 
alone were 1,008,374 t., against 1,066,982 t. in 1908. From 
January to September 8,690,855 t., against 8,774,420 t., were 
imported. Export in September was 1,982,179t., as compared with 
2,208,534 t. in 1908. During the first nine months 16,767,860 t. 
were exported, as compared with 15,501,967 t. in 1908. 


The Austro-Hungarian Iron Market. 
Business moves on slowly, and there is nothing new to 
relate. A quiet demand comes in for most articles in iron and 





steel; now and then more life appears to be stirring in some 
branches, but this is only an improvement of a passing nature and 
the general condition of the iron industry is quiet, wit) prices 
tending to firmness. On the Austro-Hungarian coal market 
demand is about equal to production, and the coke factories arg 
well occupied. 


Healthy Business in Belgium. 

The confident tone that is noticeable in the iron and steg] 
trade enables producers to hold firmly to their prices. Orders fox 
1910 can only be accepted at raised quotations. In bars contracts 
have increased in the course of the present week, and this js 
regarded as a symptom of improvement in trade; for export 
£4 16s. f.0.b. Antwerp has been realised, iron bars fetching 1s, Joss 
This improvement is partly attributed to the reduction of 6s, 6d. 
in the sea freight to India. The plate business shows an jm. 
proving tendency in consequence of the fair accounts received 
from the German iron market. A good deal of attention has been 
given to the scrap iron business of late, which is playing a far 
more important part in Belgium than in Germany. In a re uest 
submitted to the Railway Minister by the Union of Ironmasters jn 
the Charleroi district, where fourteen blast furnaces are worked 
it was stated that Belgium does not produce sufficient scrap iron 
to cover the inland demand, and so supplies have to come in from 
abroad, The Union of Ironmasters now desire inland con. 
sumers only to be admitted to the tenderings for scrap iron hence. 
forth, and that import tariffs for scrapiron be reduced and export 
tariffs be raised. Deliveries in house coal have been lively during 
the week, and rates are firm. Briquettes show a weak tendency, 
and prospects in this department are dull. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

THE position of Assistant Commissioner for Railways in New 
South Wales, rendered vacant by the death of Mr. David 
Kirkealdie, has been filled by the appointment of Mr. John 
Harper, the chief traffic manager. The choice of the new 
Assistant Commissioner has given universal satisfaction both with 
the general public and the railway staff. 

During the past month much interest has been evinced in 
Sydney as the seat of the seventh Congress of the Chambers of 
Commerce of the Empire. Delegates were present from (ireat 
Britain and all parts of the British Dominions, including Canada, 
South Africa, and India. The chair was occupied by Sir Albert 
Spicer, Bart., President of the London Chamber of Commerce. 

A recent inquiry made into the running of the Addington 
(N.Z) Railway workshops has brought forth some very caustic 
remarks on the Government’s inaction after a board has been 
making deliberate inquiries, and no result is achieved. 

It has been stated by the Federal Treasurer that the new 
Australian Commonwealth coinage will be ready for distribution 
about the month of November. Under the new coinage the half- 
crown will disappear. 

Engineer-Commander Clarkson has been appointed as superin- 
tendent to control the arrangements for the purchase of machinery 
for the small arms factory about to be erected at Lithgow, N.S.W, 
The Minister for Defence proposes to spend from £40,000 to 
£50,000 on machinery for this object. 

The Commonwealth revenue in the year just closed showed a 
reduction of £665,338, the decreases being wholly in Customs and 
Excise. Below are shown the differences in each State :— 


1907-8. 1903-9, 
£ 4 


£ 
190,337 dec. 


New South Wales 
i 314,161 dec. 


Victoria 
Queensland .. 
South Australia . 
West Australia 
Tasmania 


544,194 
15,015,798 


655,338 dec. 





AMERICAN NOTES 


(From our own Correspondent.) 
New York, November 3rd. 


THE steel industry is in a most thriving condition by reason of 
the pressure from buyers for supplies of crude and finished material. 
The latest large order on Saturday was for 30,000 tons of 
Bessemer, for which 19 dols, was paid by the Youngstown Sheet 
and Tube Company. Bessemer will touch 20dols. A Philadelphia 
concern purchased 3000 tons at the former figure. The Valley 
furnaces are refusing to make quotations for further deliveries 
next year. The larger consumers are pretty well supplied for 
three or four months, and are unable to close at present for what 
they may want for next spring or next summer. The bar mills 
are also refusing to quote for deliveries after February Ist. Open- 
hearth billets have gone up to 28 dols. and forging billets to 30 
dols. ‘The total number of freight cars contracted for during the 
past two weeks reaches the ordinary total of 18,000, which makes 
a grand total for the past ten months of this year of 128,000 cars. 
This enormous total is still to be further increased probably by 
orders from the New York Central and the Pennsylvania for 27,800 
cars to be delivered next year. When these inquiries were received 
a few days ago the car builders made a hasty canvass of the 
plate mills in order to ascertain whether the enormous require- 
ments from these orders could be assuredly filled. The steel 
plate makers assured the car builders that by speeding up they 
could take care of them. Nearly all steel plants are increasing 
their capacity. Those concerns making semi-steel are particularly 
industrious, Open-hearth capacity is being expanded in the 
Pittsburgh district. The extraordinary demand has led to 
an advance to 1.60 on plates and shapes. The United States 
Steel Corporation is expected to make an announcement of this 
price in two weeks to cover next year’s business. The manu- 
facturers of structural steel, of which that corporation is the 
greatest, clearly recognise that the present productive capacity is 
absolutely insufficient to meet the demands which are now looming 
up and which will call for delivery throughout the coming year. 
A large structural plant is to be immediately erected at Gary, 
Indiana, which will be completed in time to turn out structural 
steel for next year. A great deal of new work involving bridge 
construction is coming up.. In fact, every branch of the iron and 
steel industry is feeling a pressure upon its capacity, and it is 
intended to make additions in many localities to increase capacity. 
There is a strong disposition to prevent the establishment of 
premium quotations. Builders, however, must have material for 
prompt delivery, and they will bid high enough to get it. The 
United States Steel Corporation during October booked orders for 
80,000 tons of steel. All the independent concerns are offered 
more business than they can comfortably accommodate. The 
demand for copper continues light, and there is nothing deserving 
of comment. Exports during the week ending October 25th 
were 4368 tons, and for the month to that date 21,615 tons. 
Imports of copper since October Ist 8295 tons, of matte 2350 tons, 
and of ore 1110, Lead is quiet and without a change. The tin 
market remains quiet, arrivals during October being 4180 tons 
with 2115 tons afloat. The tin-plate mills are running to nearly 
full capacity, and the demand for that source is large and steady. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 
When the abridgment is not illustrated the Specification is without 


drawings 

Cones of Sp ification oe be obt d at the Patent-office Sale Branch» 
95, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date gwen is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance of 
the complete specification. 

Any person may on any of the grownds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent, 








STEAM ENGINES. 


99,312. October 21st, 1909.—IMPROVEMENTS IN THE METHOD OF 
MounTING SIGHT TURES, APPLICABLE FOR WATER LEVEL 
GAUGES AND SIGHT Frep Lusricators, John Henry Wood, 
‘“‘Tvanhoe,” Forest-road, Loughborough. 

This invention relates to an improved method of fixing glass sight 
tubes, applicable for liquid level gauges and sight feed lubricators, 
whereby a simple, convenient, and neat construction is attained. 
The invention also consists in fixing the sight glass by means of 
a single nut screwed upon the bottom fitting of the glass, and 
bearing upon the end of the glass, A is the top fitting, and E is 
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the bottom fitting which carry the glass tube. C is the sight 
glass. D are packing washers of any pliable material as leather, 
rubber, or the like. Bis the nut which secures the glass C in 
position, and which is threaded on to the bottom fitting. It will 
be clearly seen from the drawing that if the securing nut B be 
unscrewed down the bottom fitting, the glass C may lowered 
sufficiently to withdraw it out of the recess in the top fitting A, 
and taken away from its position by means of a side slanting 
movement. The operation of fitting a new sight glass would, of 
course, be the reverse of the above.—October 20th, 1909. 


5533. November 4th, 1908.—IMPROVEMENTS IN AND RELATING 
tO Repvuctinc VALVES, John Graham, Archibald Graham, 
jun., both of 15, Armadale-street, Dennistoun, Glasgow, and 
David Auld Graham, of Duntrune, Crosshill Drive, Ruther- 
glen, Lanark. 

This is a modification of a previous invention, No. 9613, May 4th, 
1908. High-pressure steam enters by branch A and acts against 
a valve lid B and area of under side of valve C (which are nearly 
equal to each other), consequently when valve is shut practically 
no upward force is tending to open the valve. As soon as valve is 
opened by the action of spring D at the bottom of valve these areas 
are at once changed, and if no balancing piston E were fitted there 
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would at once be a considerable force (according to the inlet 
pressure) tending to open the valve, and in this way cause the 
pressure on reduced side to vary considerably. To avoid these 
variations in pressure on the low-pressure side, in carrying this 
invention into effect, and in order that the valve-rod F may easily 
move the double-beat valve B C of the reducing valve described in 
the prior specification the valve is balanced by a piston or valve E 
working in a seat or short cylinder above it, formed in the cage H, 


and fluid pressure is acting between them, there is very little 
tendency for the valve to lift, and, should the valve be lifted, the 
fluid pressure acts on both sides of the top lid B, balancing it. 
The pressure also acts on the bottom side of the balancing piston 
E, which in turn balances the bottom valve C; thus the whole 
valve is caused to be in equi'ibrium, and is easily actuated 
Age valve-rod F, controlled by a diaphragm.—October 20th, 


27,865. December 22nd, 1908.—IMPROVEMENTS RELATING TO 
VALVES FOR STEAM ENGINES, Pollit and Wigzell, Limited, of 
Bank Foundry, Sowerby Bridge, Yorks. 

This invention has reference to certain valves for horizontal or 

vertical steam engines, known as drop piston steam admission 

valves, combined with the Corliss exhaust valves and consists, in 
horizontal engines, in placing the piston drop valves vertically at 
the top of the cylinder at each end of the cylinder body and at 
right angles with the piston; the exhaust valves of the Corliss 
type being placed at the bottom of the cylinder at each end of the 
cylinder body. Or, the drop piston steam admission valves may be 
placed in the top of the cylinder covers and the exhaust valves of 
the Corliss type in the bottom of the cylinder covers, In vertical 
engines, the drop piston steam admission valves and the exhaust 
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valves of the Corliss type would be placed in the same relative 
positions with the centre lines of the drop piston valves and the 
pistons parallel with each other. The left-hand engraving shows 
the end of a horizontal cylinder engine in section, lettered A. 

is the cylinder cover having the drop piston steam admission valve 
C at the top of the cylinder body at right angles with the centre 
line of cylinder, and having the steam admission ports D. The 
Corliss exhaust valves E are placed at the bottom of the cylinder 
body with the exhaust port at F. The right-hand engraving shows 
the end of a horizontal cylinder in section, lettered G, with the 
cover H and the drop piston steam admission valve placed at I in 
the said cylinder cover H at right angles with the centre line of 
the cylinder and having the steam admission ports at J. The 
Corliss exhaust valves K are here placed in the bottom of the 
cylinder cover having the exhaust ports shown L.—October 20th, 
1909. 


TURBINE MACHINERY. 


19,106. August 19th, 1908.—MaARINE TURBINE INSTALLATION, 
Aktiengesélischaft, Brown, Boveri and Co., Baden, Switzerland. 

It is necessary in connection with marine turbine installations 
having reaction turbines for low speeds, and consequently low 
number of revolutions, to provide special additional or auxiliary 
stages—cruising turbines—so as to obtain the greatest possible 
economical utilisation of steam. Hitherto these cruising turbines 
have always been arranged in special casings. According to this 
invention, however, additional or secondary stages are combined 
with the main turbines in one casing, so that besides effecting 
saving in room and weight, owing to the absence of bearings, 
stuffing boxes, and various pipes and conduits, a considerable sim- 
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plification of the installation is also attained. In order to be able 
to arrange turbine parts which are not consecutive as regards the 
sectional area for the passage of the steam in one and the same 
casing, special packings are provided between the different tur- 
bine parts. The invention is shown by way of example in the 
accompanying diagrams, Fig. 1 shows diagrammatically a known 
arrangement for four shafts, Fig. 2 shows the same arrangement 
modified in accordance with this invention. Fig. 3 shows an 
arrangement constructed in accordance with this invention to be 
used fora ship having only two shafts. Fig. 4 shows a packing 
between two turbine parts combined in one casing of the type 
mentioned above.—October 20th, 1909. 


9376. April 20th, 1909.—IMPROVEMENTS IN AND RELATING TO 
RADIAL AND LIKE TURBINES, Aktiebolaget Liungstriims Ang- 
turbin, of Fabriksgrand 3, Stockholm, Sweden. 

In the engravings A designates the shaft, B the turbine disc, 
and D, E, F and H the annular parts into which the same is 
divided. C designates the axial connections between the different 
rings. In the constructional form shown on the left these connec- 
tions are formed between annular grooves S extending into the 
disc B from opposite sides and lying one close to the other ; the 
connections will thus get the shape of rings being concentrically 
arranged and united at the one end with an outer ring, for 
example, the ring E at the other end with an inner ring, for 
example, the ring D. In the constructional form shown on the 
right, between the rings E and F an axial connection C is arranged 
consisting of a flexible ring which, by means of screws or the like, 


edge to the ring F. Between the rings D and E the connection C 
consists of two projections of annular shape projecting from the 
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rings, the ends of which are welded together at F!. Another 
modification is also dealt with.—October 20th, 1909. 


14,606. October 14th, 1909.—IMPROVEMENTS IN IMPULSE TUR- 
BINES, John Brown and Co., Limited, of Atlas Works, 
Sheffield, Yorkshire, and of Clydebank, Dumbarton. 

The central aperture in the stationary diaphragm A—only a 

small part of which is shown—is considerably larger than the 

diameter of the rotating shaft B. To one side of this diaphragm 
is secured an annular flange D, by screws C or other means, on 
what may be termed a casing or holder E, also of larger internal 
diameter than the external diameter of the shaft B. This holder 

E is preferably either cast iron or steel, so that it will expand and 

contract in the same ratio as the shaft B, and thus the clearance 

between the adjacent surfaces of both will tend to remain the same 

under all circumstances. The cross sectional area of the holder F 

is reduced at the part marked G to facilitate expansion when the 

holder is heated by the surrounding steam, and this reduction in 
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area also gives sufficient flexibility to the holder, so that in case of 
sudden shock, such as might result from the shaft B whipping, the 
holder will be ablo to spring with the shaft. In a groove in the 
internal circumference of the holder E there is secured by screws 
H a ring, preferably of brass or other suitable comparatively soft 
metal, or metallic composition. This ring J is built up of segments 
the ends of which are checked into each other with sufficient 
clearance, or otherwise jointed together, so as to permit of circum- 
ferential expansion of the ring as a whole, and as only one of the 
screws H holding each segment is a fit in the aperture in the holder 
through which the screw passes, the apertures for the other screws 
being enlarged, the expansion of the ring is not prevented by these 
holding screws. The inner surface of the ring J is serrated by 
fine circumferential grooves K, and each segment of the ring is so 
secured, as described, in the holder E that when the latter is placed 
around the shaft B there is the desired minimum running clearance 
between the serrations and the shaft to prevent steam leakage.— 
October 20th, 1909. 


SWITCH GEAR. 


21,779. October 16th, 1908.—IMPROVEMENTS IN APPARATUS FOR 
LIMITING THE SUPPLY OF ELECTRICAL ENERGY, George Wil- 
kinson, of Beech Mount, Harrogate, York. 

This invention relates to apparatus designed to limit to any pre- 
determined maximum the amount of current supplied to any con- 


N°? 21,779. 





Al 









































sumer or consuming device. For example, if a consumer applies 
for a definite number of lamps at a contract price per lamp, the 
apparatus is set to supply the equivalent current required by such 
lamps, but if this current is at any tine exceeded, say, by switch- 








and of nearly the same diameter as the bore of the seat of the 
bottom lid C, When the lids are resting on their respective seats, 


is attached with the one edge to the ring E and with the other 


ing on additional lamps, this improved apparatus immediately 
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breaks the circuit and continues to connect and disconnect the 
supply at short intervals, until the amount of current is reduced 
to the agreed maximum or less, when the supply again becomes 
continuous. The letter A indicates an insulating slab or stand, 
B and C terminals to which the current-carrying wires are led, D 
and E the make-and-break contact pieces. The contact piece D is 
a bar secured to the terminal B, whilst the contact piece E is a 
screw adjustable in a piece of spring metal F, carried on the end 
of abarG. The thermal wire H is secured at one end to the ter- 
minal C, and at the other end to the spring F. The expansion of 
the wire H thus causes separation of the contact pieces D and E. 
A high resistance K may connect the terminal C by way of the 
wire H, spring F, and bar G, to the terminal B, in order to avoid 
excessive sparking when the circuit is thus broken ; or a suitable 
condenser may be employed for the same purpose ; or both may 
be employed. Several modifications are dealt with, and there are 
four other illustrations.— October 20th, 1909. 


INTERNAL-COMBUSTION ENGINES. 


21,297. 
VALVE FOR TWO AND FOUR-STROKE 
Encines, Horace John Howard, of ‘“ Briarley,” 
Orchard, Staines, Middlesex. 

The upper engraving shows the application to a trunk piston, 
whilst in the lower engraving a piston-rod is employed, the piston 
being made in two parts—A and B. The barrel part A carrying 
the piston rings has an aperture formed in the usual solid end ; 
this aperture is closed by a separate end piece B forming a valve, 
with one end of the barrel portion A as its seating. The valve B 
conveys the power of the explosion to the crank shaft through a 
piston-rod D—Fig. 2—connecting-rod C—Fig. 1—or the like, and 


October 8th, 1908.—A COMBINED PISTON AND INLET 
INTERNAL-COMBUSTION 
Cherry 
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must be guided truly to its seating by a nicely fitting bushed web 
as H-- Fig. 2—or in the case of a trunk piston by making the 
barrel A a sliding fit over the outside of B, the top of which is 
perforated on its narrowed sides as at I—Fig. 1—to allow the gas 
to pass to the combustion chamber from below. The seating at E 
must be perfectly gas-tight, as it has to withstand the full force of 
the explosion, which forces A tight on to B; normally Aand B are 
kept together by a spring F which, being on the delivery side of 
the piston, is never subjected to sufficient heat to destroy its 
temper. In two-stroke engines having cylinder and pump in line, 
also those using crank-chamber delivery, the valve may be opened 
mechanically by checking the barrel portion A with a soft washer, 
as at G—Fig. 1—slightly before the end of the outstroke, or it can 
be opened automatically by the compressed charge beneath it, 
when the explosive pressure above is reduced by terminal ports or 
an eahaust valve.—October 20th, 1909. 


TRANSFORMERS. 
16,985. July 21st, 1909.—IMPROVEMENTS IN INSULATING FORMER 
Wounp Corrs, Siemens and Halske Altiengesellschaft, of 


Askanischer Platz 3, Berlin, Germany. 
The present invention refers to a method of insulating the 
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Fig.2. 


separate layers of self-contained former wound coils which are 
used for transformers, induction coils, electromagnets, or the like, 
The invention with modifications thereof is illustrated in the 
accompanying engravings, in which by way of example in Fig. 1 a 





' 
paper strip is shown of which the rim is formed by bending the 


paper twice over. Fig. 2 shows the same arrangement, in which a 
double layer of paper is used. Fig. 3 shows a strip of single 
paper, where a narrow strip of cardboard is inserted in the rim, 
which is similarly formed to that in Fig. 1. Fig. 4 represents a 
section of a high-tension coil of a transformer, the separate layers 
of which are insulated from each other by a similar strip to that 
shown in Fig. 1. It will be clear from these figures that by 
doubly or repeatedly folding over the edges of the paper insulation, 
the windings are prevented from slipping sideways, and that the 
various layers can be made of the same width. Since the bent- 
over rims are lowerin depth than the wire windings, air or oil, 
which is mostly used in the case of transformers, can reach the 
wire winding itself without difficulty. As it is further possible to 
select the paper insulation of the exact thickness required for the 
difference of potential between the layers, the section of the com- 
pleted coil will be smaller than that of coils hitherto wound by 
other methods, and in like manner the cooling capacity is 
increased. — October 20th, 1909. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Oficial Gazette.) 


935,500. REVERSIBLE VALVE-GEAR FOR ELAsTICc-FLUID ENGINES, 
R. Hennig, Hamburg, Germany.—Filed April 27th, 1908. 
Two sets of valves are used—-one of which can be held fixed 


while the other is at work, roller levers being used to work one 
valve during the idle stroke of the other gear. There are six very 
long claims. 
935,641. Rorary ENGINE, J. Clart, Medina, N.Y .—Filed October 
13th, 1908. 

This patent is for the combination in an elastic fluid turbine 
of a casing, two sets of relatively movable buckets mounted there 
in, means for directing the steam in one direction parallel to the 











axis of rotation to act on one of the sets of buckets, and means for 
directing the exhaust steam from the first set of buckets in the 
opposite direction parallel to the axis of rotation to act on the 
second set of buckets. There are twenty claims. 


935,762. METHOD oF MINING CoaL, D. P. Loomis, New Phila- 
detphia, Ohio, assignor of one-half to J. A. Beidler, Clevelund, 
Ohio.— Filed September 26th, 1908. 

This patent is interesting, because it is probably all but unique. 
Patents connected with coal mining are, of course, numerous, but 
they do not refer to the laying out of a mine or the plans of roads 
and airways. There are six claims. The second runs as follows: 
—The method of mining coal, which consists in driving in the vein 














to be mined a series of p rms entries for haulage and airways, 
said entries being spaced apart so as to leave pillars heavy enough 
to sustain permanently their normal share of the superim 
strata, and then working out rooms substantially at right angles 
to said entries, the pillars between such rooms being weakened 
throughout their entire length so as to cause the rooms, after 
being thus worked out and abandoned, to cave in, leaving a line 
of cleavage parallel with and contiguous to the line of said ways, 
whereby said first-named pillars are relieved of any abnormal 
burden, substantially as described. 





at 7.30 p.m. 


—— 
935,728, WHret Tire Contour Recorder, W. 0. Arp ang F 
F. Hildreth, Terre Haute, Ind.—Filed May 17th, 190%, 
The diagram makes the nature of this invention clear without 
much description. ‘The instrument consists of a tablet on which g 








card can be clamped, and a sliding tracing rod, one end of which 
is kept in contact with the tire, while the other, fitted with 
pencil, traces the profiile of the tire. There are two claims, 


936,198. Locomotive, S. M. Vauclain, Philadelphia, Pa., assignoy 
to Baldwin Locomotive Works, Philadelphia, Pa., a Corpora 

of Pennsylvania.— Filed July 15th, 1909. 
This patent is for a modification of the bar frame. An inter. 
mediate frame, less in width than the main frame, and having 
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rearwardly extending arms secured to the side members of the 
main frame, is introduced, said intermediate frame having forward 
arms. A headstock frame is mounted between the forward arms 
and secured thereto. A cylinder is carried on each side of the 
intermediate frame beyond the end of the main frame. There 
are nine claims, 

936,292. InpucTION Motor, Sven R. Bergman, Lunn, Mas:., 
assignor to General Electric Company, a Corporation of N: 
York.—Filed March 22nd, 1909. 

There are six claims. The fourth runs as follows :—An induc- 
tion motor having a stationary primary winding, a secondary rotor 
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winding of the squirrel-cage type having a high resistance end 
ring and a low resistance end ring in parallel at one end of the 
secondary conductors, a laminated magnetic body carried by the 
rotor, and means for moving said body toward and away from 
said low resistance end ring. 


936,412. STEAM BorLeR SUPERHEATER, Francis J. Cole, Schenec- 
tady, N.Y.—Filed April 20th, 1909. 
Casings are fitted at each side of the boiler as shown. 


Through 
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these a portion of the products of combustion is passed over the 
surface of steam tubes as shown. There are eight claims. 








GLascow TECHNICAL CoLLEGE Scrgntiric Soctery.—A meeting 
will be held to-morrow, the 13th inst., at 7.30 p.m., when a 
paper by Mr. W. A. Dexter on ‘‘Modern Condensing Installa- 
tions” will be read and discussed. 

PuysicaL Society or LoNDOoN.—A meeting of the Society will 
be held this evening at 8 p.m. at the Imperial College of Science, 
Imperial Institute-road, South Kensington. Agenda:—(1) P. V. 
Bevan, ‘‘ On the Absorption Spectrum of Potassium Vapour ” ; (2) 
J. S. Dow, ‘‘Some Further Notes on the Physiological Principles 
underlying the Flicker Photometer” ; (3) F. W. Edridge-Green, 
‘* Exhibition of a Colour Perception Spectrometer ; and (4) H. G. 
Savidge, ‘‘ Tables of Ber and Bei and Ker and Kei Functions, 
with further Formule for their Computation.” Council meeting 
The annual exhibition will not be held on December 
10th, as previously announced, but on Tuesday, December 14th 


from 3 to 6 p.m. and from 7 to 10 p.m. 
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GERMAN SHIPYARDS. 


No. IV.* 
JOH. C. TECKLENBORG A.G., of Bremerhaven.—No, I. 
tw 1841 Franz Tecklenborg, an influential shipowner of 


founded a shipyard on the Geeste, with the 
the firet instance, of building and maintaining 
ls required for his own business. Asorders from 


Bremen, 
object, in 
the vesse 


ro Ips 
— feature of the business was repairing. The increase 


‘, size of vessels rendered the operation of careening them 
= more difficult, so that the construction of a 
found to be necess The conditions of the 
he Geeste forbidding the use of a floating dock, 
rk graving dock on the further shore of the 


more and 
dock was 
water in t 
a stonewo 


iver was - : ve as ear 
subsequently enlarged to four times its original size, is 


still at work—see Fig. 8, page 530. It can take in vessels 
up to 330ft. in length. ; na 

When in 1881 the yard took up iron shipbuilding, the 
working operations were all transferred to the other side 
of the Geeste near Geestemiinde, where, on account of 
the excellence of its work, the yard soon obtained a grati- 


fying degree of success. The development of the iron | 


hipbuilding industry and the increasing dimensions of 
a ule built, towards the end of the century, rendered 


woers were at that time comparatively rare, the | 


decided upon and built in 1856. This dock, | 


and forge. On the outfitting quay are fitted the general 
store, the new joiners’ shop, the saw-mill, the fitting-out 
workshops, the galvanising shop, and the tinsmiths’ and 
coppersmiths’ shops. 

In the northern part of the yard are the new pattern- 
making shop, store, and foundry, the new offices being 
situated in the southern section. All the workshops and 
buildings are roomy, well lighted, and substantially con- 
structed of iron and steel throughout, so that extensions 
may easily be made. 

Part of the material, and in particular the timber for 
the saw-mill, is brought into the yard by water; the main 
supply, however, comes by the branch line from the State 
railway. This line enters the yard from the north, and 
skirting the platers’ sheds leads through between the 
engine shops and the boiler shop to the fitting-out dock. 
Other branches from this line lead to various parts of the 
yard their course being readily followed from Fig 1. 
From the yard lines, which have the standard gauge 
throughout, branches lead into all the workshops, the 
total length of track being nearly 10,000 yards. 

The new platers’ sheds consist of seven bays, each 
about 66ft. in breadth and 164ft. in length, with a trans- 
verse bay, 82ft. in breadth by 262ft. 6in. in length—see 
Fig. 2. The transverse bay contains the plate-laying 
ground, and has the moulding loft above it. Bay No. 1 





The finished parts are placed on bogies which run on 
the line passing through the ends of the longitudinal bays 
and are either brought directly to the building slips or 
to the riveting places beside the platers’ sheds. Here 
stands a riveting crane with four arms from each of 
which a hydraulic riveting machine can be suspended. 

The yard has four older building slipsp—Nos. 1 to 4—for 
vessels of sizes ranging from about 280ft. by 36ft. to 
460ft. by 53ft., each of which is served by two or three 
derrick cranes, and two new slips—Nos.5 and 6—for 
vessels of 590ft. by 72ft. and 755ft. by 88ft. 6in. respec- 
tively. In addition, the construction of a slip for vessels 
of 820ft. by 92ft. is in contemplation. 

The restricted breadth of the Geeste made it impossible 
to arrange the slips at right angles to the bank, and they 
are accordingly placed diagonally to it, being spread out 
in radial fashion. In this way it becomes possible to 
launch the largest of vessels, the bend of the river being 
made the most of, as may be seen from the general plan 
of the yard. Attention may here be drawn to the circum 
stance that at the launches in the Tecklenborg Yard the 
ordinary German method of checking the vessel’s way by 
means of long wedge-shaped pitch pine wood baulks 
arranged to be drawn through oaken beddings clamped 
with iron is not resorted to. Instead of this large sledges 
loaded with iron plates are attached to the vessel by 

















THe ENGINEER Swain Sc. 
1. Slip for vessels of 280ft. x 3Aft 15. Gate-house 29. General stcre 44. 80-ton quay crane A. Extension of the offices 
2. ” se 350ft. x 40ft. 16. Old office buildings 30. Accumulator 46. Foremen’s dwelling-houses B, - » Platers’ sheds 
3. 360ft. x 46ft. 17. Rope store 31. Boiler and pump-house 47. Lodging-house o. i » boiler and pump 
4, 46( ft. x 5Seft. din. 18. Platers’ sheds 32. Power-house 48. Sto ing sheds house * 
5. i 590ft. x 72ft. 19. Boiler-house 33. Coo'ing tower 49. Dwelling-houses and offices | D. Patternmakers’ shop and store 
6, +6 740ft. x S2fc. 20. Engine-house 34. Engine shops 50. Dork basin E. Foundry 
7. ; 740ft. x *2ft. 21. Canteen 35. Loading crane 51. Gate-house F. Canteen 
(projected) 22. Washhouse 36. Boiler shop |; §2 Sore | @. Extension of the boiler shop 
8. Hospital 23. Gate-house 37. Forge 53. Foundry H. Galvanising shop 
9. Timber store 24. New office building 33, Plate furnace 54. Mould store | J. Saw mill 
10, a a 25. Locomotive sheds | 3% Washing-room 55. Boiler-house | .K, Outfitting shops 
ll. Drying stove 26. Weighbridge | 40. Boiler-house 56. Dock pumps | L, Jeiners’ sh>p 
12. Joiners’ shop 27. Plate-laying space with moulding | 41. Tinsmiths’ and boilersmiths’ shops 57. Smithy | M. General store 
13. Lavatories loft above | 42. 150-ton quay crane | 58. Old pattern shop | 
14. Fire-engine house 28. Platers’ sheds | 43. Movable quay crane | §9, Store sheds 





Fig. 1—THE SHIPYARD OF THE JOH. C. TECKLENBORG A.G., AT BREMEN 


large purchases of land and extensions of the yard neces- 
sary. In 1897 the firm was accordingly transformed into 
a joint-stock company, under the name of Joh. C. Teck- 
lenborg A.G., with a capital of about £70,000 and a site 
of about 124 acres, The further development of the yard 
into one of the most important shipbuilding undertakings 
in the country, necessitated fresh purchases of ground, so 
that the site now comprises about 58 acres. The build- 
ings now cover about 45,400 square yards, and the building 
slips 80,000 square yards. The yard is on a peninsula in 
the Geeste, with a water frontage of 1640 yards, 330 of 
which form a well equipped quay. The share capital is 
about £200.000, to which must be added loans amounting 
to about £180,000. 

The older plant, comprising the wet dock with the 
machinery for working it, and the old joiners’ shop, 
pattern store, and brass foundry, are on a strip of ground | 
Separated from the present yard by the dock establish- | 
ment of 8. Seebeck—see Fig. 1. A second group of old | 
buildings and workshops is situated on the eastern and 
south-eastern parts of the yard, close to the main entrance. 
Next to these come the building slips and the fitting-out 
basin. Beyond the slips lie the new platers’ sheds, the 
power-house, and a group comprising the boiler shop | 





* No, IIT, appeared November 5th. 


contains the shipyard office and the smiths’ shop, all | 
the fires of which are provided with smoke-exhausting | 
| vessels built by the firm. 


apparatus on the Assmann principle. 

Bays 8 and 4 contain the double furnace and the 
frame-bending blocks with a frame-bending machine by 
Davis and Primrose. The frame furnace, which is 82ft. 
long, is shown in Fig. 6. It was constructed by the 
Stettiner Chamottefabrik, and is heated, on the rever- 
beratory principle, by gas. In bays 2, 5, 6, and 7 are 
placed the various machine tools, the arrangement and 
make of which may be seen from the shed plan and the 
accompanying list. Worthy of special mention is the 
hydraulic keelplate-bending machine and the joggling 
and flanging machine, both by Hugh Smith and Co., of 
Glasgow—eee Fig. 7, page 523. 


The plate-laying ground is commanded throughout its | 
in | outrigger cranes employed in the German yards already 


length and breadth by a 5-ton travelling crane, 82ft. in 
length, supplied by the Miérkischer Maschinenfabrik 


Ludvig Stuckenholz A. G., while the machine-tool sheds | 


are each provided with two travelling cranes, each having 


| two motor crabs with the plate transporting arrangement | 


shown in Fig. 8. It will be seen from the plan that | 


several of the tools are hydraulically operated, but in the 
case of the heavier machines individual electric driving 
is used, while the smaller tools are driven clectrically in 
groups, 


chains, and are drawn along by her, a ‘system which hus 
worked in the most satisfactory manner for the largest 


In the years 1906 to 1907 the new building slips 5 
and 6 were provided with cranes constructed by the 
Niirnberg-Augsburger Maschinenfabrik A.G. These are 
of the overhead type, a design first employed for this 
purpose by the G. Seebeck A.G., and afterwards in 1900 
in a much improved form by the Vulkan, of Stettin, and 
the Germania, of Kiel. As applied to the building slip 
these overhead cranes are found to possess the, following 
advantages, in addition to those attending their ordinary 
use. The cranes themselves can be of light construc- 
tion, so that the total weight to be moved in the longi- 
tudinal direction is not out of proportion to that of the 
loads dealt with as in the case of the tower cranes and 


described. There is, further, no fear of work being 
stopped by stormy weather, as is the case elsewhere. 
Then, again, the command of the field of work is, with 
overhead cranes, more complete, the more so in that 
several can be made to work side by side at any point 


| without interfering with the work at other points; and 


| finally, the framework supporting the crares on each 





side of the slip can be used for the suppoit of the 
staging planks and worki1g platforms, The drawback to 
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the arrangement is, of course, its considerable first cost. | 


yard at Stettin it is only 33ft., to enable the structure to 


The fundamental principles of construction which in | carry a roof, if such an addition should some day be 
1900 were applied by the contractors to the gantries of | found desirable. 


the Vu'kan of Stettin proved their excellence thoroughly, | 


The feet of the gantry columns are arranged in portal 


and were adhered to in the construction of the Tecklen- | form to enable narrow-gauge wagons to pass through 
borg building slip arrangements. Some minor differences them. Like the other members of the framing, these 
are, however, involved in the design, a general idea of | columns are made with wide-meshed latticing, so that 


which will be gathered from Figs. 4, 5, and 9. 


traffic on the working stages running through the columns 
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Fig. 2—THE PLATER’S SHED 
Bay No. 1, } Bay No. 4. 
SS ae ~ 116 .. Bendingmvhine.. .. .. .. Hugh Smith and Co. 
BD os SONED..<. c. 2. os = | .. Radial drill with three drills -. Tecklenborg 
3 .. Klectric forging hammer. . . Aessen Miiller of Ludwigs- | 18 .. Small driding machines .. = 
aven Bay No. 5. 
4 .. Single and doub!‘e smith’s fires . Rerzener Maschinenfabrik, | 19 .. Double punching machine Wagner 
Bay No. 2. Hannover | 20 .. Hydraulic beam buffer - Hugh Smith 
5 .. Puachingmachine .. . A. P. W. MeQuie, Glasgow | 21 .. Hydraulic manhole punch = 
6 .. Radiatdrilling machioe .. | 22 .. Jogeliog and flangiug machine .. Hugh Smith 
7 +.. Furnace chimney eat — | Bay No. 6. 
Bay No. 3. 23 .. Hoistinggearoftravellingcrane .. - 
8 .. Furmaces .. .. .. .. .. .. Strettiner Chamottefabrik c4 .. Punching and shearing machire .. Wagner, Dortmund 
$ .. Punching and shearing‘machine .. S -hiess = eres 
iP. con ot. be \eh2es.. 06.06. a0 on Ses, Diliman | Bay No. 7. 
ll .. Horizontal punching machine Schiess 26 .. Smail radial drills = 
Bay No. 4. 27 .. Pla ing machine.. .. Schiess 
12 .. Electric frame-beading machine .. Davis and Primrose 28 .. Tapering machine .. .. .. .. Hugh Smith 
13... Bendingblock .. .. .. .. — 29 .. Shearing and punching macbine Schiess 
14 .. Travelling block andtackle .. .. — | Annex (Plate-laying shed). 
15 .. Beamsqueezers .. .. .. .. .. Tecklenborg 30 .. 5-ton moving crane .. . Stukenhotz 


Tracks are in this case arranged for two travelling 
cranes, running side by side, the middle rails being jointly 
borne by a longitudinal girder which is hung from the 
transverse girders of the main framing, while the side 
rails run close to the uprights. The central rail is not in 
the central vertical plave of the vessel, so that the two 
cranes are not of the same breadth. As a result of this, 
one of the crane hooks has complete command of the 
centre line of the vessel. This is often an important 
consideration, since in laying the keel and similar opera- 
tions many weights have to be lowered there—some of 
them of considerable magnitude. 

To enable the deck-houses and similar parts to be 
erected at the slip, the height of the framing has to be 























Fig. 3—PLATE CARRYING TACKLE 


considerable ; in addition, the inclination given to the 
vessel for the launch has to be taken into account, and the 
crane-paths laid at such a height that the crane and its 
load can reach over the highest point of the vessel. In 
view of this the top of the crane track is kept 102ft. 
above the floor of theslip. For the crane itself a height 
of 6ft. 6in. above the rail had to be provided, so that the 
clear height from the ground to the lower part of the 
transverse girder is 108ft. 6in. To this has to be added 
the height of 3ft. 3in. of the transverse girder itself. 

The crane-path of building slip No. 5 is about 607ft. 
long, but that of slip No. 6 is 755ft. long, and is there- 
fore suitable for the longest liner yet built. The distances 


apart in the longitudinal direction of the stanchions and 
transverse girders is here about 102ft., while in the Vulkan 





is impeded as Jittle as possible. These working stages 
lie at vertical distances of 19{t. Sin. from each other. 
There are three of them on each side of the vessel, com- 
municating with each other and with the ground by 
numerous flights of iron steps. In addition, there is a 
gangway 13ft. liin. in breadth for the two vessels in 
common, built of iron laid with wood and leading with 
an inclination of 40: 100 up to the topmost working 
stage. The working stages are supported between the 
columns by lattice girders 19ft. 8in. in height, and are 


=—=—=—=—- 
the two outer crane paths no columns could be placed f, 
the support of the lateral girders, as these would bay the 
way for the launch of the vessel. From this , 


wards, then, the girders had to project aver e 
support. Similarly, the last transverse girder, from which 


the central girder is suspended, had to be carri . 
from the last column of a No. 6 to the ovechanging ane 
girder. The overhang of the girder amounts to 124, 
Its height from the ground is increased at the centre hy, 
4in., and the calculated deflection at its outer end ig Tin 
a figure which has been found to agree fairly well with the 
results of practical trials. As a result of this allowance, 
the girder is nearly horizontal when loaded. * 
The omission of the last column, and the overhan 
arrangement of the girder, did not alone suffice to let the 
vessel leave slip No.5. Thelast column but one, although 
with the addition of the extra load entailed by the on. 
hang of the girder it had to bear a weight of 200 tong 











Fig. 4—CROSS SECTION OF GANTRIES 


could only be allowed a width of 20in. Further, the 
extreme end of the crane-path had to be bent somewhat, 
so as to give the hook full command of sli) No, 5, 
Similar conditions are met with at the convergence of 
slips 4 and 5, and here also the crane girder has to pro. 
ject over by 102ft., and the last column left standing has 
to be reduced in width to 20in. 

On each crane-path runs a crane with a pormal carry. 
ing capacity of six tons and a maximum one of eight tons, 
so that there are two such to each slip. The speeds of 
working are as follows:—Crane travelling, 492ft. per 
rainute, with 19 horse-power motor ; crab travelling. 98ft. 
per minute, with 2 horse-power motor; hoisting, 39 ft. 
per minute, with 19 horse-power motor. The total 
weight of the gantries is about 1300 tons. 

The two engravings, Figs. 5 and 9, give a good idea of 
the building-slip crane arrangement. 








MOTOR CAR EXHIBITION AT OLYMPIA. 
No. I. 


ALTHOUGH, as we mentioned last week, distinctive 
departures in motor car design are this year comparatively 
few, there are noteworthy exceptions. The “Silent 
Knight” engine, which created a mild sensation at last 
year’s show, seems to have confounded some of its critics, 
and has set a new fashion in automobile engines. The 
Daimler Company has reaped the benefit of its enter- 
prise in making such a pronounced departure from the 
orthodox petrol engine practice. This year, in addition 
to the sliding sleeve, we have the choice of several distinct 
types of piston valve engines, all of which have certain 
merits. Thereis alsoan ingenious hydraulic transmission 
system by means of which the whole of the gear box, with 
the exception of reversing gear, has been swept away. 




















Fig. 5—PLAN OF GANTRIES 


laid with planks. 


The vertical struts of these girders are { Steain-propelled cars are confined to the stands of three 


each formed of two angles and serve to support the | well-known firms, while electric vehicles are scarcely 


flying stages, which are easily rigged up and taken away | 


again as required. 


Since the various slips lie at acute angles one with | 


represented at all. : 
With regard to the general design of petrol vehicles, 
there is an obvious increase in the number of car builders 


another, the construction of the framework was attended | who are taking up the worm drive, which has hitherto 
with considerable difficulty. When the vessel on slip | been chiefly used in the Lanchester and Dennis cars. 
No. 5 is launched it has to pass under the crane path at | Although a well-designed and efficiently lubricated worm 

the side of slip No.6. Thus below the crossing point of ' gear provides a drive which is both efficient and silent 
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SHIPYARD OF THE JOH. C. TECKLENBORG A.G., AT BREMEN 





(For description see page 519) 














Fig. 6 -THE PLATERS’ SHED 


Fig 7—JOGGLING AND FLANGING MACHINE 








there may be other reasons for the increasing popularity 
of this form of transmission, which is certainly as expen- 
sive, if not more costly, to produce than the bevel gear. 
There are rumours of threatened litigation on behalf of 
owners of master patents which may have something to 
duwith the change of front. Hitherto one of the 
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Fig. 1i—HEWITT'’S PISTON 


chief obstacles which the builders of the worm-driven 
motor car have had to overcome has been the cutting of 
a worm to the correct form to allow the wheel to drive | 
the worm, as is necessary in running down hill with the | 
clutch out. This has, however, been overcome, and there | 
is No reason why the worm should not continue to grow | 
in popularity. In the matter of engine design there is a | 
decided lengthening of the strokes this year, and the | 
adoption of light steel pistons in the place of those of cast 
Iron enables the piston speed to be correspondingly 
increased. Many of the next season’s engines will have 
their valves, stems, springs and tappets boxed in, which is 
a good feature, as it serves both to quieten the working of 
the engine and to exclude dust. Forced lubrication by 
means of geared pumps is very general, the oil being sent 
through the crank shaft to the big ends and sometimes to | 
the gudgeon pins. For ignition purposes the accumulator 
has fallen fucther into the rear, and the magneto is now 
considered quite a necessary feature of a modern car. 
The dual system embracing both the above is in all cases | 
worthy of adoption. In clutch design there is no | 
material change to record, but the pitch chain is falling | 
further into the background for transmission purposes. | 
With regard to the suspension of the chassis, the most 








popular system of springs seems to be the semi-elliptic on 
the front axle and three-quarter elliptic on the driving | 
axle. In the case of the new Deasy motor car, however, 
the Lanchester system of rear springing has been 
adopted in conjunction with a three-quarter elliptical 
Spring on the front axle. 

‘The Hewitt piston valve engine illustrated in Fig. 1 
will appeal to marine engineers. It has four cylinders, 
and it works on the four-stroke cycle, baving exhaust and 
inlet piston valves, which reciprocate in water-cooled 
sleeves, being operated from a half-speed auxiliary | 





crank shaft. The valve liners are open on top to the 
combustion space, and at about the middle of their length 
have a ring of ports which lead into a surrounding water- 
jacketed valve chest. These ports are uncovered by the 
valve piston at about three-fourths of its upward travel, 
and are opened and closed in exact proportions to the 
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VALVE PETROL ENGINE 


suction and scavenging action of the main piston. It will 
be understood that the inlet ports are never exposed to 
the heat of combustion. The exhaust ports are water- 
cooled ingeniously in order to prevent heating and burn- 
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mum speed during the whole of the working stroke, so 
helping the expansion of the spent gases, and producing 
quietness of operation. The valve crank shaftis driven by 
means of spur gearing from the main crank shaft, and itis 
claimed that the exhaust valves receive impulse from the 
gases, and thus help to drive the engine. The valves 
travel at about one-third of the speed of the main piston. 

The cylinders are solid-headed, with no caps or water 
joints, and the valve liners are fitted with ground coned 
joints. The inlet branch is incorporated in the casting, 
and the carburetter fits on the opposite side to the exhaust 
outlets. The crank case is constructed with a large side 
inspection door, which enables the main and valve pistons, 
with their connecting-rods, to be removed. A system of 
forced lubrication is provided. The engine is made by 
Davy Engineering, Limited, Hulme, Manchester, under 
licence from Hewitt Engines, Limited. 

Another piston valve engine is shown by the firm of 
G. H. Bentall and Co., Limited, Heybridge, Maldon. 
This engine is buils on C. Bingham’s patent, and forms 
quite a new departure, as will be seen from Fig. 2. The 
distinctive features of this engine are the methods of 
operating the piston valves by a rotating shaft and rocking 
levers on top of the engine casing, and the slow speed of 
reciprocation of the valve pistons. The valve shait only 
makes one fourth of the number of revolutions of the crank 
shaft. The inventor claims that the combination of this 
slow valvular movement with piston valves and the 
absence of spur gearing, give to this engine extreme quiet- 
ness of running, with the minimum of wear and absence 
of vibration. The whole of the valve-operating mechanism 
is accessible and runs in a bath of oil, which is maintained 
at a constant level and runs over into the valve chambers 
to lubricate the pistons. Another noteworthy, though not 
entirely new feature of the motor, is the skew gear-driven 
vertical shaft shown, which drives the magneto, pump, 
fan, excentric valve shaft and make-and-break mechanism 
for accumulator ignition when fitted. It will also be 
observed that the induction and exhaust ports are part of 


| the cylinder casting. 


A third novel design of piston valve engine is shown by 
the Cooper Steam Digger Company, Limited, King’s 
Lynn. This is a four-cylinder vertical motor working on 
the two-stroke cycle, and its operations resemble very 
closely those of a locomotive steam engine. The form of 
construction necessitates the employment of piston-rods 



































Fig. 2—BINGHAM’S PISTON VALVE ENGINE 


ing of the edges. A feature to which the makers attach 
much importance is the arrangement of the valve piston 
rings, which are concealed during the time 8f highest 
compression and firing. At the time of firing the exhaust 
piston valve shown in section in the figure is already 
travelling outwards, and continues to do so at its maxi- 


| the crank chamber, special carouretters, &c. 


crossheads and guides and piston valves, but there is an 
absence of separate cylinders for air pumps, pressure in 
The crank 
side of each piston and cylinder is employed to provide a 
charge of mixture for the upper side of the piston at each 
revolution, and thus, as there is an actual impulse at 
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every revolution, the thrust is always in one direction, while 
the employment of four cylinders gives a nearly constant 
torque on the crank shaft, The broad principle on 


pression chamber G surrounding the valve F, which is in 
the form of a small piston working in a cylinder. Here 
the mixture, owing to the difference in area of the two 
chambers, is compressed to a pressure of 6-71b. per 
square inch. At the proper moment when the exploded 
charge is escaping through the exhaust port the iolet 
valve piston E descends, and allows the mixture under 
pressure to enter the combustion chamber through a 








E series of ports or grids in the walls of the inlet valve 
cylinder. On its return stroke the inlet piston closes 
Thine A these ports, and the main piston rising at the same time, 
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Sectional Elevation 





the mixture in the combustion chamber is compressed 
and fired, thus completing the cycle. In order to prevent 
the mixture drawn from the carburetter into the reservoir 
chamber under the piston from being forced back by the 
downward travel of the piston into the carburetter again, 
and to allow it to reach the compression chamber, the 
connecting passage between the three points, carburetter, 
compression chamber and reservoir, is formed by a small 
cylinder in which a piston driven from the valve crank 
shaft forms what is practically a “ two-way cock,” open- 
ing a passage first between the carburetter and the 
which the Cooper engine operates is as follows:—On the reservoir and then between the reservoir and the com- 
“up” stroke of the piston B—Fig. 3—-carburetted mixture pression chamber. 

is drawn direct from the carburetter into a chamber In the sectional illustration of the Cooper engine— 


Or! Sump 


Fig. 3-COQPER PISTON VALVE ENGINE 





Fig. 4—COOPER DOUBLE TRANSMISSION GEAR 





————— 


underside a new charge of mixture from the Carburetter 
through the passage round the mixture valve [, the 
| passage to the compression chamber being closed. The 
| eagine shown is rated at 22 horse-power. It has four 
_ cylinders 8jin. bore by 4hin. stroke. It gives 10 horgg. 
|power ab 400 revolutions, 20 horse-power at 759 
| revolutions, 80 horse-power aS 1150 revolutions, and 35 
| horse-power at 1400 revolutions. 

| The Cooper car shown at Olympia has two other 
| features worthy of special mention. One is the provision 
of two distinct series of gear ratio3, and the other jg a 
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Fig 6-CROSSLEY ENGINE 


system of springs which is adjustable azcording to the 
weight carried. With regard to the former the desired 
object is attained by providing the main bevel wheel on 
the live axle with two rings of gears, which can be 
actuated by two pinions of diffsrent sizes, and either of 
which can be put in connection with the propeller shaft 
by a hand lever. This does not, of course, replace the 
ordinary change speed gear-box, but is in addition 
thereto. The arrangement is seen in Fig. 4. The 
propeller shaft A carries a sliding clutch, which is 
actuated by the hand lever. On the end of the shaft to 
which the clutch D is secured is a bevel pinion © with 
eleven teeth, E is a bevel pinion with fourteen teeth solid, 
with the extension sleeve and clutch F, the shaft of C 
being free to revolve in the sleeve of E. When the 
clutch B on the propeller is in engagemant with the 
clutch D and pinion C the lower gear ratio is in use, 
whereas if B is in engagement with F the higher gear is 
in operation. The springing is effected by side and 
transverse springs, which act independently of each 
other. The transverse spring is made adjustable by a 
hand nut and screw. The side springs are of the 
cantilever type, and are proportioned so as to give 
smooth motion with light or moderate loads, the 
transverse spring in such case taking little or no weight. 
With an increase of load the transverse spring comes into 
action, the proportion being regulated as mentioned. 


The two new car models produced at the works 
of Crossley Brothers, Manchester, are certain to attract 
much notice on account of the departures that have been 
made in the motor mechanism. The two new types are rated 
at 12 14 horse-power and 18-20 horse-power respectively, 
and as the prominent features are similar in both cases, 
we propose to describe only the lower powered car, which 
will probably prove the more popular in view of the ex- 
treme elasticity of the engine, ease of management, and 
lightness of the chassis. We give herewith illustrations 
of the chassis, Fig. 5; the engine, Fig. 6; the back 
axle and brake, Fig. 8; the front wheel brake, 
Fig. 9; and the clutch, Fig. 10. Dealing with the frame 


formed by the under side of the piston B. On the | Fig. 8—the piston B is shown on the upward stroke, first, it will be seen that this is of pressed steel of amply 
explosion taking place the piston is forced down and | compressing the charge which has been delivered into strong sections, inswept at the front and upswept at the 
drives the mixture from this chamber into a smaller com- | the cylinder A, and at the same time drawing inon the back. Tubular cross members are provided to carry the 
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Fig. 5—CHASSIS- OF THE CROSSLEY CAR 
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ine and g 
ir . oan the unit comprising the engine, fly- 
wheel, cradle pit, and gear box is carried on a single 
trunnion at the front and on a double suspension 
pracket at the back, being trussed by two short steel | 
rods to the side members of the chassis. The long | 

rings are semi-elliptical in front and three-quarter | 
Peal at the back, all the shackle bolts being lubri- | 


oar by grease cups. The whole of the frame is made | 


| 
ear boxon the three-point ——— system. | pe to impinge at the actual point of contact of the 
eth. i 


The pressure of the lubricating system can be 
read at all times on a dial fixed to the dashboard. The 
valves are of large size. They are all on one side, and 
are enclosed by an air-tight aluminium plate easily 
attached and detached. The employment of a high grade 
aluminium alloy, it may be mentioned, forms one of the 
couspicuous features of the engine and mechanism. 
The valve tappets are of unusual design, each tappet 
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Fig. 7—ENGINE AND GEAR 


to jigs. The remarkably large insweep at the front 
enables a very wide steering lock to be provided. In 
fact, the car can be turned in a 25ft. circle. 

The engine is a praiseworthy example of clever design 
and high-class workmanship. The cylinders are cast en 
bloc, and have a bore of 3}in. and stroke of 44in. Ample 
water space has been allowed, and the cooling is on the 
thermo-syphon system. In order to reduce the weight of 
the reciprocating parts to a minimum the pistons are of 

















Fig. 8—-BACK AXLE AND BRAKE OF CROSSLEY CAR 


— steel and the connecting-rods light stampings. 
hese are beautifully balanced, each piston and rod together 
weighing only 4l10z. Here we have one of the secrets of 
the silent running of the engine at all speeds up to well 
over 2000 revolutions per minute. These speeds coupled 
with the long stroke enable the engine to develop at least 
25 horse-power on the R.A.C. formula. The pistons are 
long, with three rings above the gudgeon pin and one 
below. The crank shaft is of a very high grade steel and 


BOX OF CROSSLEY CAR 


containing a dashpot containing oil, and a spring to obviate 
noise. In the matter of ignition there is little room for 
failure. The cars are fitted with Bosch high-tension 
magneto ignition, and the Bosch dual system of accumu- 
lator ignition for starting. 

The carburetter is carried directly on the induction 
pipe, and is of the variable jet pattern. It is simple in 
construction, easy to inspect, and gives a correct propor- 
tion of air and gas at varying speeds of the engine. The 
throttle valve is embodied in the carburetter. The clutch 
shown in Fig. 9 is of the internal expanding metal-to- 
metal shoe type. It is light, runs on ball bearings, and 
can be adjusted for wear in a simple manner. Another 
advantage is that it can be dismounted without dis- 
mantling the engine or gear box. 

The gear box has been reduced to the smallest limits, 
and is of aluminium, combined with a cradle pit, in which 
the light fly-wheel runs. The cradle pit and gear box 
casting are in one, and this casting registers with, and 
is securely bolted to, the engine crank case casting, con- 
sequently the engine and gear box can be erected together 
on the bench. At the same time the engine and the gear- 
box can be lifted completely out of the chassis indepen- 
dently of each other. The shafts in the gear box run 
entirely on ball bearings, and provide for four forward 
speeds and a reverse operated through a pivoted gate by 
a single-change speed lever. The drive on the fourth 
speed is direct from the engine to the propeller shaft. The 
drive from the gear box is through a universal joint to 
the propeller shaft, and thence through a bevel and crown 
wheel to differential and live axle. At the top of the 
propeller shaft, behind the gear box, is fitted a universal 
joint running in an oil]-tight box. The propeller shaft is 
enclosed in a steel tube, the bottom end of which is 
securely bolted to the back axle casing. The top end of 
the propeller shaft tube terminates in a spherical ball 
pivoted concentrically with the universal joint, and form- 
ing the oil bath above referred to in which the universal 
joint runs. This propeller shaft tube consequently takes 


the thrust from the road wheels as well as the torque 
from the back axle. 

The back axle is arranged so that the whole of the 
differential and propeller shaft can be removed without 
disturbing the axle. 


The two side shafts are splayed and 
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Fig. 1O—CROSSLEY’S FRONT WHEEL BRAKE 


has five bearings. The main bearings are supported 
independently of the bottom half of the crank casing, 
which is removable, and so designed that the shaft, 
complete with connecting-rods and pistons, can be 
removed without disturbing the cylinders. The remov- 
able bottom cover forms an oil sump for the lubricating 
oil, which is circulated under pressure to the bearings 
by means of a rotary pump cunningly placed in an 
accessible position in front of the crank case. The | 
uming wheels are lubricated by a jet of oil which is | 


enclosed in taper steel tubes bolted to the central casing. 
The differential is of the bevel type, and the whole of the 
gears in the back axle run in oil, ball bearings being used 
throughout. Another unusual feature of the Crossley cars 
is the absence of brakes on the transmission system. 
They have instead brakes on the front wheels, designed 
and made under Allen-Liversidge licence, on the Renouf 
system, operated by a foot pedal, and brakes on the back 
wheels worked by hand by means of a side lever. These 
are shown in Figs. 8 and 10. On the front wheels a 





brake drum is mounted on the hub. The steering 
pivot is made hollow, and within it is a plunger, held in 
position by a spiral spring. Upon this cap the end of a 
bell-crank lever presses, being actuated by the brake 
pedal through rods. The depression of the plunger by 
the bell-crank lever takes effect upon the brake shoes by 
expanding toggles, with the result that the brake shoes 
are thrust outwards against tle inner periphery of the 
brake drum upon the pivots. The brake shoes are of 
pressed steel with cast iron liners. ‘The rear wheel brakes 
are also of the internal expanding type, the opposite ends 
of the shoes being each pivoted to an arm on the spring 
bracket. A rocking collar on the axle casing has two 
projecting arms—Fig. 8—connected by links to the free 
ends of the shoes. The collar is caused to move round 
the tube by the side lever and suitable connections. 

The high quality of the materials employed throughout 
has enabled the designer to reduce the weight of the 
parts to a minimum, and the makers are to be congratu- 
lated on the production of a car which bids fair to 
achieve a reputation equal to that of the Crossley gas 
engines. The Crossley firm is also showing the Cowey 
system of suspension, in which pneumatic buffers take 
the place of springs. There are four air cylinders in 
which are pistons, and the latter are connected to the 
axles by pivoted rods; and by an ingenious arrangement 
the pistons are made to adapt themselves to the vertical 
movements of the axles. 

Other unorthodox types of engine which have already 
been dealt with in these pages, namely, the valveless engine 
designed by Mr. Lucas, the Dolphin two-stroke engine, illus- 
trated in connection with our show article last year, and 
the Daimler Company’ssliding sleeve engine, seem to have 
given general satisfaction to their producers. In the valve- 
less engine, which is now built by David Brown and Sons, 
of Huddersfield for the Valveless Car Company, Hanover- 
square, W., it has only been found desirable to modify the 
arrangement of the ports. In the Dolphin engine the 
single notable alteration is the addition of a water jacket 
to the pocket at the top of the combustion chamber. 
while we understand that the system of lubrication of the 
Knight-Daimler engine has undergone some slight modi- 

















Fig. 9—CROSSLEY’S CLUTCH 


fication. The Daimler Company has also adopted a new 
system of spring suspension, in which two spiral springs 
of different strengths are interposed between the rear end 
of the back semi-elliptical springs and the dumb irons— 
an arrangement which is said to give easy riding over 
rough roads. 

A hydraulic system of transmission for motor cars is 
shown by the Motor Mercantile Association, Duke-street, 
Grosvenor-square, London. The hydraulic apparatus is 
shown diagrammatically in Fig. 11. Keyed om the projec- 
tion B? of the engine shaft B is a box made in three parts 
numbered 1, 2, and 8. This box carries the four pairs of 
blades or impellers A, which can revolve in the bosses E 
of the carrier. The lower end of each blade is provided 
with a plate Gin which is cut a radial slot. In the latter 
a pin engages, which is fixed in the endwise sliding box 4, 
the longitudinal movement being given by the shaft 5. 
The shaft receives the necessary movement through the 
pin 6 and the outer sliding sleeve 7. Now the blades are 
nominally held in the position of maximum drive, which 
obtains when the angle formed by any two adjacent blades 
is in the neighbourhood of 180 deg.—or in other words, 
when their surfaces are practically in alignment. The 
full movement of each blade corresponds to an angle of 
90 deg., after which the two adjacent blades assume the 
more or less parallel position. In this position practically 
no liquid in the casing is displaced, owing to the thinness 
of the blades, and a neutral position is thus provided. 
The speed of the vehicle is thus controlled up to a certain 
point by the hydraulic apparatus. When the engine is 
running the blades impinge upon the liquid with which 
the drum is full, and the momentum of this liquid is then 
absorbed by the drum, the pressure on the drum being 
equal to that on the blades. For the direct drive a cast 
iron rim 8 is bolted to the drum, and is provided with 
three grooves at its internal periphery. Two shoes rest- 
ing on a carrier 9 attached to the projection of the engine 
shaft can expand and contract by means of two right and 
left-hand screws symmetrically placed in relation to the 
axis of the drum. Fixed on each screw spindle is a short 
lever 10, which, by means of the adjustable rod 2 and 
sleeve 7, operates the shoes. The movement of the sleeve 
7 is ne the pedal, the force exerted by the 
spring tending to bring the blades in line with the longi- 
tudinal axis of the vehicle and to lock the device just 
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mentioned. A downward movement of the pedal first 
releases the lock, then the blades are moved to suitable 
angles, indicated on the segment 14. It should be men- 
tioned that the drum C, which replaces the usual gear box, 
is provided with radial ribs, in order more readily to 
absorb the whole of the kinetic energy stored up in the 
liquid. To obtain a reverse motion an epicyclic gear is 
placed behind the hydraulic drum. The introducers of 
this system claim that, besides obtaining an appreciable 











practicable instrument, and when it is brought down to a 
useful form it develops new sources of error. Principal 
amongst these is the fact that, though it is desired to make 
observation with regard to movement in one direction only, 
incidental movement in other directions—say the rolling of 
a coach or ship, for example—afiects the reading. Suppose, 
for example, that the instrument takes the form of an 
unbalanced metal disc supported on a vertical spindle and 
restrained by a hair spring. A pointer attached to such a 
disc would indicate acceleration quite truly as long as the 








Diagram of the 
Locking Device 




















Fig. 11—HYDRAULIC TRANSMISSION GEAR 


increase in torque, it adds greatly to the elasticity of the 
transmission, and that the fly-wheel effect is increased 
owing to the kinetic energy of the mass of the revolving 
liquid. The efficiency of the transmission requires that 
the whole of the momentum of the liquid be absorbed by 
the drum, which can only be obtained when the speed of 
revolution of the latter is one-half that of the engine. 








A NEW ACCELEROMETER. 


THE invention of an accelerometer has occupied the minds 
of many ingenious people, but, apart from those who have 
really studied the question, it is doubtful if many either 
understand the nature of the problem or the value of an 
instrument when it is made. Let us then, by way of intro- 
duction to a description of the latest instrument, consider 
very briefly both points. 

All accelerometers depend upon the fact that the inertia of 
a body causes it to resist change of velocity. A pendulum, 
for example, hung in a railway train in the plane of motion 
will, if guarded from external disturbances, hang vertically 








Fig, 1—-WIMPERIS’ ACCELEROMETER 


as long as the train is at rest or is moving at a constant 
velocity. If, however, the velocity increases, the pendulum 
bob will lag behind until a new steady velocity is reached, 
and if the speed decreases the pendulum will advance until 
new conditions of stability are attained. The pendulum is 
the simplest type of accelerometer, and in various modified 
forms or equivalents is the basis of all instruments of the 
kind. Ina simvle shape, however, the pendulum is not a 





spindles were perfectly vertical, but any inclination of the 
spindle would introduce a new couple acting on the disc and 
tending to rotate it. Thus the readings would be false save 
under exceptionally perfect conditions. In the accelerometer 
invented by Mr. H. E. Wimperis this difficulty is got over in 
a very ingenious and simple way, with the result that the 
instrument is not disturbed by such movements. A general 
view of this accelerometer, which measures 4in. across the 
face, is given in Fig. 1, whilst Fig. 2 shows the essential 
parts in diagrammatical form. Here C is the outer brass 
case; L are the legs on which the instrument stands, one of 
them being a levelling leg; D is a copper disc pivoted on a 
vertical axis and capable of rotation; M is a magnet for 
‘* damping ’’ magnetically the motion of the disc ; H isasmall 
hole in the copper disc—the presence of which has the effect 
of throwing the centre of gravity of the disc slightly out of the 
axis; Gare twogear wheels of equal diameter, one being fastened 
to the axis bearing the disc, and the other on a separate axis, 
and carrying the long pointer N. A coil spring—not shown 
in the diagram, but resembling the mainspring of a watch— 
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Fig. 2—DIAGRAM OF ACCELEROMETER 


is also fitted to the disc, so as to bring it back to the zero 
when deflected. 

When the instrument is caused to accelerate in the direc- 
tion of the arrow the heavier side of the disc tends to lag 
behind. This causes a partial rotation of the disc and of 
the small gear wheel fastened to it, which in turn causes @ 
partial rotation of the second gear wheel and of the long 
pointer N. The pointer moves over a scale graduated in 
accelerations in feet per second ‘per second. If during this 
observation a second acceleration at right angles to the first 
were introduced—also in the plane of the paper—an effect 
which would be caused by the vehicle swinging round a corner, 
ot getting on to a track that sloped sideways—like the camber 
of a road—then a force would be introduced which would, 
as wé have said, tend still further td rotated the disc, and so 


render its reading a false one. This ill effect is neutral; 
by the action of the second gear wheel and needle, which ow 
so proportioned as to form a dynamic balance with o 
copper disc; that is to say, the product of mass by ieee : 
between the centre of gravity and the axis is in each casg res 
same. The readings are, therefors, absolutely correct. e 
when the vehic'e or ship is affected by gradients or aceela - 
tions at right angles to the direction of motion. This f =f 
that the instrument records accelerations in one only of ‘the 
three directions in space, is one that distinguishes it fro ; 
the other attempts that have been made in the past to q i 
with this problem. ™ 
Mr. Wimperis has written a descriptive circular to send oyt 
with the instrument, which is being made by Elliott Brothers 
and as it is practically a scientific explanation of certain 
features we do not hesitate to quote from it. ‘‘ An important 
feature of the instrument is that it singles out and reads th 
acceleration produced by the driving force operating on the 
vehicle. It is thus independent of the effect of any gravita. 
tional forces which may affect the vehicle. Thus, if a tram 
car is fitted with electric motors powerful enough to give the 
car when on a level track a starting acceleration of, say, 2 9¢¢ 
per second per second, the instrument will still read 2.2 oven 
if the start be made up a slope of, say, 1 in 30 or down it 
The instrument will still read 2.2 even if the bill be so steo, 
that the current is unable to increase the velocity of the no 
In that case the accelerative effect of the engine is exactly 
balanced by the opposite retardation due to the hill slope 4 
as the latter is equal to y. sin 9 (where g is the gravitational 
constant and ¢ the angle of the slope), the instrument 


reading isa measure of the slope, which is evidently 72 
~ $2 


or lin 15. The dial is graduated in red figures so as to 
enable these gradient measurements to be made without any 
calculation whatsoever. This principle applies also to the 
retardation due to the frictional forces of the brakes ; in each 
case the instrument acts selectively and shows the negative 
acceleration due to those forces alone, and does not also add 
or subtract whatever gravitational forces may be induced by 
the measurements being made up or down hill.’’ 

It will be seen, then, that this accelerometer is really a 
practical convenient instrument that can be used without any 
extraordinary precautions. Of the various uses to which it 
may be put we shall mention a few. The most obvious, of 
course, are the acceleration and retardation of trains, trams, 
boats, &c. These are obtained by direct reading. Then we 
may find the retardation due to frictional resistance of a train 
or other vehicle when coasting, and we can tell from the 
result whether the vehicle is in good condition. The instru- 
ment my be used on motor cars for this purpose. Or, again, 
the efficiency of brakes may be measured and the tractive 
effort of locomotives computed ; or the power of petrol engines 
when running on the road may be taken. Finally, the in- 
strument may be used to read the inclination of a hill, the 
rolling of ships, and so on. It may be interesting to consider 
how one or two of these measurements are made. Take, first, 
the retardation due to friction when coasting. To obtain this, 
all that is necessary is to multiply the scale reading by 70. 
Having got that we can make a measurement of the brake 
horse-power of petrol engines of motor cars when running 
on the road. Since we know the road resistances 
overcome up to the clutch, and the speed of the car can be 
read from the speed indicator, the B.H.P. follows from the 
formula :— 

Road resistance in pounds per ton x weight of car 
ee in tons x M P.H. 
375 

We have not space to go into other uses of the accelero- 

meter, but it will be seen that Mr. Wimperis has designed an 
ingenious instrument in a practicable form which is likely to 
prove very generally useful. 
_ In conclusion, we give a few results which will be found 
interesting :—On the tube railways of London the acceleration 
produced by the motors on starting is found to range from a 
maximum of 1.6 on the City and South London Railway to 
2.4 on the Hampstead Tube (in feet per second per second in 
each case). The braking retardation in these two cases 
reaches a maximum of 3.5and 4.5 respectively. Light motor 
cars on the road start to accelerate at as high a figure as 7.0, 
or even 8.0; but the acceleration falls very rapidly as the car 
gets under way. The coasting retardation of motor cars is 
very commonly 1.0 (at speeds not exceeding 20 m p.h.), cor- 
responding to a retarding resistance due to friction of the 
road, &c., of 70 lb. per ton. 








PURCHASE OF FoUR CUNARDERS BY SHEFFIELD FrrM.—Messrs. 
T. W. Ward, Limited, Albion Works, Sheffield, have purchased 
from the Cunard Company the Etruria, which in its day was 
among the fastest boats crossing the Atlantic. The ‘record ” of 
5 days 20 h. 5 mins. established by the Etruria remained unbeaten 
until the Lucania and the Campania were built. The Etruria is a 
vessel of 8000 tons. Messrs. Ward have also purchased the Aleppo, 
the Saragossa, and the Cherbourg, which up to a recent date were 
in the Cunard Mediterranean service, The three last vessels are, 
approximately, 2000 tons each. All the four Cunarders—Etruria 
Aleppo, Saragossa, and Cherbourg—have been bought for break- 
ing-up purposes. 


toYAL METEOROLOGICAL Society.—The first mecting of this 
Society for the present session was held on Wednesday evening at 
the Institution of Civil Engineers, Mr. H. Mellish, president, in 
the chair. Mr. C. J. P. Cave gave an account of his methods of 
observing the pilot balloons used for investigating the upper 
atmosphere. ‘I'wo theodolites and a measured base line are used, 
and observations taken every minute. The readings are worked 
out and plotted when the height, direction, and speed of the 
balloon are determined. The best time for observing balloons is 
shortly before sunset, when the balloon, illuminated by direct 
sunlight, will shine like a star. Mr. Cave has seen a balloon burst 
at a distance of forty miles under these conditions. The rate of 
ascent of balloons is found to vary considerably near the ground, 
but higher up it remains fairly uniform. Mr. W. Marriott read a 
paper on “‘ Registering Balloon Ascents at Gloucester, June 23rd 
and 24th, 1909.” The records obtained showed that the 
temperature decreased uniformly up to five and six miles; above 
this it increased, and then kept nearly stationary up to about 
twelve miles. A paper on ‘Winter Temperatures on Mountain 
Heights,” by Mr. W. P. Brown, was read. The author dealt with 
the readings of a minimum thermometer which he placed in 1867 
on the summit of a mountain near Snowdon, 3262ft. above sea- 
level. Mr. E. Gold read a paper on ‘The Semi-diurnal 
Variation of Rainfall,” in which he suggested that the upward 





motion, cf the semi-diurnal variation of pressure is the probable 


cause of the semi-diurnal variation of rainfall. 
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THE EXHAUST STEAM TURBINE. 


ON Saturday last an interesting paper on ‘‘ The Exhaust 
= Turbine > was read before the Manchester Association 
_" jneers by Mr. J. N. Bailey. The author said that 
. ans no special feature about an exhaust turbine, with 
— a tion that instead of having to provide blades to deal 
the othe expansion of the steam from boiler pressure down to 
en of the condenser, only about half the number were 
- sary, a¢ the pressure drop was less, and the heat drop 
agen alf. Proceeding to deal with the properties of 
oa the author referred to the Mollier diagram, in which 
7 U.’s in a pound of steam are plotted against entropy. 
-¥ means of this diagram it was possible, he explained, to 
obtain at a glance the chief properties of steam at any pressure 
ithout having to calculate them from steam tables, and 
ve 19 the specific heats of superheated steam had now been 
determined and added to the diagram, its usefulness had 
made it almost indispensable to the steam engine and turbine 
designer. The author placed before his audience the diagram, 
Fig. 1, and accompanying table, showing the relation between 
consumption of engines, percentage decrease in 


steam ce 
we consumption with a turbine, and the efficiency of the 


combined plant :— 
Tuble from which Curves in Fig. 1 ave derived. 


1000 I.H.P. triple-expansion engine and exhaust tarbine. 
seessuire range from 1751b. to 151b. for engine from 151b. to 1 Ib. for 
<i acea . turbine (absolute). 




















al Blo pilelrian|s K | L | M 
Bs | 67-0 | 0-0 | 17°8 | 19°0 | A721 | 10°35 | 29-0 | 75-0 | Tat | 72-1 
14 | 62:3 | 79°3| 188} 9-0 | 1770 | 10°64 | 24-0 | 75-7 | 170 | 77°0 
15 | 58°2| 71°2| 20°0| 8°4 | 1822] 11-0 | 26°6 | 71-4 | | 82:2 
16 | 546 | 676] 71:0] 7°5 | 1374 | 11-2 | 30°0 | 7u'0| 874 | 87-4 
y7 | tia | 64°4] 221] 7°0 | 1923] 11-5 | 32°3 | 68-3 | 923 | 92°3 
18 | 48:5] 61°5| 731] 6°5 | 171 | 11°73 | 34°7 | 66°8| 971 | 9771 
119 | 46-0 | 85-0 | 25°0 | 671 | 2055 12°18 | 36-0 | 4°5 | 1055 | 105-5 
ra) | 45°7 | 167 23°0 | °7 | 2100 | 12°4 | 88-0 | 63-3 | 1100 | 110°0 
4 | | | 





A—Steam consumption of engine per I.H.P. 
B—Efiiciency of engine, condensing. 

C—EFfficiency of engine, non-condensing (assumed). 
D—Steam consumption, non-condensing. 

E—Per cent. moisture. 

F—Total I.H.P. output of engine and turbine. 
H—Steam consumption of engine and turbine. 
J—Per ceut. reduction in steam consumption. 
K—Efficiency of engine and turbine. 


L—Equivalent I.H.P. from turbine = oe rae 
L.H:P 
= .9. 
and 5 WP. 


M—Per cent. increase in output due to turbine. 

Theoretical steam consumption of engine working condens- 
ing, 8.721b. per I.H.P. hour; theoretical steam consump- 
tion of engine and turbine, 7.85lb. per I.H.P. hour; theo- 
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IFig. 1 





retical steam consumption of engine working non-condensing 
14.21b. per I.H.P. hour. 

If the work required from the turbine is less or more 
than can be obtained from the exhaust steam the case could 
be met by :— 

1. For a smaller amount—(a) Using a turbine designed to 
work on a lower steam-pressure drop; (d) using the same 
pressure drop, but transmitting back to the engine shaft the 
surplus energy through a balancing motor. 

2. For a larger amount—(a) Using a low-pressure turbine 
and admitting high-pressure steam through a reducing valve ; 
(0) using a mixed-pressure turbine; (c) increasing the back 
Pressure on the engine and increasing the cut-off. 

In 1 (a) the blading would be suitably designed for the 
smaller heat drop. This required no further comment. 

In | (b) the arrangement consists of a reciprocating engine, 
a steam turbo-generator, and a motor which could also be 
alternatively a genertor, depending upon whether electric 
current was supplied to it, in which case it tended to drive 
the engine; or, if the engine drove it, then it would deliver 
current to an external circuit. This generator was coupled 
up clectrically in parallel with the turbo-generator. If the 
amount of exhaust steam from the engine was more than 
sufficient to drive the turbine on its external load, the surplus 
steam would cause the turbo-generator to take the whole 
external load, and the excess current would be delivered to 
the motor generator, which would tend to drive the engine 
at slightly over normal speed. The effect would be the 
partial closing of the throttle valve by the governor, and less 
steam would be admitted to the engine. The exhaust would 
necessarily be less also, and this ‘in turn would prevent the 


turbo-generator from driving the motor generator to so great 
an extent, and so a balance was set up which enabled the 
load of either engine or turbine to vary within limits, and yet 
enable all the exhaust steam to be efficiently used. This 
arrangement was, he said, specially adapted to textile mill 
drives, where the fluctuation of load was comparatively 
—_ the maximum amount being usually the lighting 
load. 

In the case of 2a a low-pressure turbine was frequently 
adopted, because it was so much simpler than a mixed- 
pressure turbine, and also because the quantity of live steam 
to be admitted was comparatively small. A mixed-pressure 
turbine must of necessity be somewhat less economical than 
a pure low-pressure turbine, as the high-pressure element 
must be rotated idly in steam at about atmospheric pressure, 
while the low pressure steam was sufficient to carry the load. 
The resulting skin friction losses must be borne by the low- 
pressure steam at reduced economy. 

In 2 (b) there was the mixed-pressure turbine, which was 
merely a non-condensing and pure exhaust turbine combined 
in one casing. A special arrangement of valves was necessary, 
as it was essential that the exhaust steam should be used 
always when available, and when not available the high- 
pressure steam must be automatically and instantaneously 
admitted as the low-pressure steam admission valve was 
simultaneously closed. Immediately the low-pressure supply 
was again available the reverse operation took place. The 
mixed-pressure turbine made a particularly flexibile unit, 
as generally it was capable of carrying :—(1) Any load up to 
heavy overloads on high-pressure steam; (2) full load on 
low-pressure steam ; (3) any load up to heavy overloads on 
mixed high and low-pressure steam. With the exception 
that this was a slightly more complicated turbine, both as 
regarded blading and valve gear and that the steam consump- 
tion was slightly worse than a pure exhaust turbine, there was 
little doubt but that it approached very nearly the ideal 
design for industrial works. 

In 2 (c) we were, he added, enabled to obtain a greater 
output while maintaining the high efficiency, by merely 
increasing the back pressure on the engine and increasing the 
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cut-off so that the engine could still do its load. The 
increased quantity of steam then available would obviously 
enable the turbine to carry a greater load than if the back 
pressure were the same av that of atmosphere or less. 

While the size of the generating unit must be primarily 
fixed by the demand made upon it, there would be many 
cases where the size would be insignificant, if indeed practic- 
able, owing to the very intermittent nature of the supply of 
exhaust steam, were it not for the heat accumulator. This 
piece of apparatus acted exactly in the nature of a fly-wheel, 
absorbing steam during the periods when the supply was 
greater than the demand, and giving up steam when it 
was less. 

In broad terms it might be stated that there were few 
cases indeed where exhaust steam would be available that it 
would not pay handsomely to put in exhaust steam plant. 
There was one condition, however, which should be 
pointed out in which a retrograde step might easily be 
taken, 7.e., to use exhaust steam in a turbine in preference 
to a feed-water heater. The author said that he had come 
across a case where exhaust steam was diverted from a feed 
heater and passed through an exhaust turbine, and no feed 
heating took place previous to the water entering the boilers. 
Apart from the harm done to the boilers in such a case, the 
major part of the latent heat in the steam which was 
efficiently used in the feed heater was thrown away into the 
condenser into which the turbine exhausted. While some 
90 per cent. of the heat in the steam could be used in the 
feed heater, only about 84 per cent. could be used in the tur- 
bine. As it was only possible, however, to use about 12 per 
cent. of one’s exhaust steam for feed-water heating, there was 
still a large amount available for the turbine. If au 
economiser was used in addition only about 6 per cent. 
should be used in the feed heater. This amount would 
allow the water to enter the economiser without condensa- 
tion of the moisture in the hot gases taking place on the 
economiser tubes and their rapid corrosion and clogging of 
their scrapers. 





The author then dealt with the subject of vacuum, and 





said that a good vacuum was of first consideration in the 
installation of an exhaust-steam turbo plant, since the 
pressure range, or, more correctly speaking, the available 
heat range, was so greatly affected thereby. The vacuum 
which can be obtained depended upon :—(1) The temperature 
and quantity of the circulating or injection water; (2) the 
capacity of the air pump; (3) the capacity of the condenser ; 
(4) the type of condenser ; (5) the tightness of the vacuum 
system ; (6) the closeness of the condenser to the turbine, as 
the vacuum at the turbine alone counted. 

As the temperature of the condensed steam—in a surface 
condenser—or the temperature of the mixture of injection 
water and condensed steam—in a jet condenser—must be at 
least as low as the boiling point of water at the particular 
vacuum obtained, the temperature of the cooling water played 
a most important part in the vacuum obtainable, Fig. 2 
showed, it was explained, the boiling point, and also the 
ratio between weights of cooling water and steam condensed 
at various vacua for both surface and good jet or barometric 
condensing plants. Thecurves were drawn on the assumption 
that the temperature difference between the cooling water 
outlet and the temperature corresponding to the vacuum was 
12 deg. Fah. with a surface plant and a temperature 
difference of 4 deg. Fah. for the multiple jet or counter- 
current barometric type. The above figures for temperature 
difference—viz., 12 deg. for surface and 4deg. for multiple jet 
plants—were commercially obtained, but the former figure 
could be considerably reduced with clean tubes and an air- 
tight system. 

It would be seen, he continued, that, though a high 
vacuum was most desirable, since it so considerably improved 
the steam consumption and output of the turbine, there were 
limitations which were very quickly reached. A cordensing 
plant and vacuum must be chosen which would give maximum 
economy consistent with outlay on the plant. In aiming at 
a high vacuum we could easily expend in capital outlay 
more than could be saved in steam consumption. On the 
other hand, we could as easily cut down these figures to a 
point where we did not get 4 sufficient return from our 
exhaust steam. Just the right vacuum to adopt required 
the most careful consideration if we were to get the best 
results. 

The author next described the Leblanc condenser, and 
concluded his paper by giving the leading particulars of a few 
typical exhaust steam installations, which included the plant 
in a flax mill in Belfast; Samuelson’s Ironworks, Middles- 
brough; Canadian and American plants, and the exhaust 
turbine plant on the Otaki. 








THE INSTITUTION OF CIVIL ENGINEERS—NEW 
BUILDING. 


THE Council of the Institution of Civil Engineers have now 
concluded the arrangements with H.M. Office of Works for the 
acquisition of the site for the new building on terms which 
they hope will enable building operations to be proceeded with 
in the spring of 1910. The freehold area acquired by the 
Institution, inclusive of No. 6, Great George-street, which 
was purchased from H.M. Commissioners of Woods and 
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SITE OF THE NEW CIVIL ENGINEERS’ BUILDING 


Forests, is shown tinted on the accompanying plan. The 
Council have invited competitive designs for the new premises 
from six architects, and hope that matters may be so far 
advanced as to enable the selection of a design and the 
appointment of an architect to be made early next year. It 
is intended to take steps with a view to building operations 
being begun as soon as possession of the site is obtained ; and 
it is ho ed that the Institution may be established in its new 
house in 1912. 








H.M.S. INVINCIBLE. 





H.M.S. INVINCIBLE, after many delays due to defects in 
the electric turret gear, is to be ready for sea in a few weeks, 
or practically nine months after first commissioning, during 
which time the main armament has never been fit for service. 

This vessel has been the subject of many parliamentary 
questions, which have been unsatisfactory both from the point 
of view of the questions (which have been drafted to infer 
blame attributable to the contractors), and the answers, 
which have endeavoured to disguise the experimental! nature 
of the electrical turret gear. 

Though the difficulties have now been thought to be over- 
come, it is practically certain that the experiment of elec- 
trically-worked turrets is a comparative failure, the increased — 
speed of working as against hydraulic gear which was antici- 
pated not having been realised. 

{t seems fairly certain that we shall not yet see a system 
superior to the hydraulic for actuating our heavy guns on 
board ship. 
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THE KING'S DOCK, SWANSEA. 
No, I. 


On Tuesday next, the 23rd inst., the new King’s Dock 
at Swansea will be opened after having been in course of 
construction for over five years. The ceremony of 
cutting the first sod in connection with the work was per- 
formed by his Majesty the King in July, 1904, since when 
the works have been carried on at a rapid rate and an 
area of some 500 acres lying to the east of the old 
harbour mouth have been completely transformed and 
converted into a vast system of docks, quays, and railway 
sidings. Practically the whole of this area has been 
reclaimed from the foreshore by means of the construc- 
tion of a sea embankment two miles in length. Before 
proceeding to describe the new works, it will be of 
interest briefly to recall the earlier history of the port of 
Swansea. 

Swansea is situated at the mouth of the river Tawe, on 
the north shore of the Bristol Channel, 38 miles from its 
entrance. Placed as it is in the bight of a wide bay, it is 
admirably sheltered from the heaviest winds, the Mum- 
bles promontory affording protection on the westward 
side. The heaviest seas experienced at Swansea are 
those from the south-west round to south-east. The 
roadstead between Swansea and Mumbles is one of the 
best in the Bristol Channel. The tidal rise at Swansea 
is 28ft. at springs and 20}ft. at neaps. The recession of 
the tide at springs leaves bare a wide area of sand 
flats, and in places the foreshore exposed at low water 
of springs is over a mile in width. Although the port of 
Swansea is placed on the banks of the river Tawe, it may 
for all practical purposes be regarded entirely as an arti- 
ficial port, the discharge of the river being trifling as 
compared with the volume of tidal water ebbing and 
flowing between the pier heads. 

The history of the Swansea port works may be said 
to have commenced about the year 1792, when an Act 
for improving the harbour was obtained. Previous to 
that year the port facilities consisted of a few insignifi- 
cant wharves near the mouth of the Tawe, the entrance 
to the river being open to the sea. 

Under the Act of 1792 piers were constructed at the 
mouth of the harbour, which were completed in 1800, 
from the designs of Captain Huddart, F.R.S. These 
piers continued to form the harbour entrance for nearly 
seventy years, and a portion of the old West Pier still 
exists at the root of the present west jetty. 

About 1826 and 1827 a small harbour was built on the 
foreshore on the east side of the river within the piers 
and in connection with the Tennant Canal. Although 
Port Tennant, as it was called, has long since disap- 
peared, the Tennant Canal still exists, and a connection 
between it and the new King’s Dock has been constructed 
at ‘oer cost and some inconvenience to other 
work, 

Between the years 1826 and 1840 the Swansea Harbour 
Trustees discussed many schemes for improving and ex- 
tending the harbour accommodation, but it was not 
until 1840 that a channel, still known as the New Cut, 
was formed to provide a diversion of the river Tawe. 
The old river bed which now forms the North Dock and 
Half Tide Basin was deepened by dredging and closed 
by gates. The New Cut was completed in 1844 at an 
expense of £23,000, but the dockisation of the Old Town 
Reach and the provision of the South Entrance Lock 
was not completed until 1851. The Half Tide Basin 
and the locks at the upper end of the North Dock were 
opened in 1861. The cost of these works, exclusive of 
the old quay wall, which already existed, was under 
£100,000. 

The South Dock on the west side of the river Tawe, 
constructed partly on the foreshore, was commenced in 
1851 and opened in 1859. 

The Prince of Wales Dock, which, until the completion 
of the new King’s Dock, has been the largest and most 
important of the Swansea docks, was commenced in 1879 
and opened in 1882. It was constructed on the foreshore 
of the harbour on the east side of the river Tawe, and is 
entered from the channel through a lock. An extension 
of this dock was opened to traffic in 1898. 

The following table gives the principal dimensions of 
the docks and locks at Swansea other than the King’s 
Dock, which we shall describe in full detail :— 





Dimensions 
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It is of interest to recall the fact that Swansea was one 
of the earliest ports, if not the earliest, to adopt hydraulic 
power for working dock machinery on any considerable 
scale. In the year 1853 the late Mr. Abernethy, who was 
then the Trustees’ engineer, was in communication with 
Sir William Armstrong on the subject, and in 1856 
hydraulic power was applied to work the old lock gates 
and machinery. Hydraulic appliances were afterwards 
used in connection with all the new dock gates and lock 
machinery. Hydraulic coaling hoists, made by Sir 


William Armstrong, as well as hydraulic cranes, were 
first installed at Swansea about the year 1857. 

The staple trade of the port of Swansea is coal, and the 
continued growth of the tonnage entering the port during 


the last fifteen years, and the increasing length and beam 
of ships trading to South Wales, rendered it imperative 
that some considerable addition to the existing dock 
accommodation should be provided. The Swansea 
Harbour Trustees therefore obtained parliamentary 
powers in 1901 to construct a new dock on the foreshore 
of the bay to the south-east of the Prince of Wales Dock 
entrance. The existence of a large and practically 
undeveloped coalfield—a great portion of which yields 
anthracite—in the country at the back of Swansea, to 
which the port is the natural outlet, is a circumstance of 
immense advantage to the town, and the Harbour 
Trustees, acting on the advice of their engineers—Mr. 
P. W. Meik and Mr. A. O. Schenk, MM. Inst. C.E.— 
decided that the new dock should be sufficiently large to 
meet all the requirements of the port for many years to 
come, and ps also be designed to accommodate the 
largest class of vessels that are likely to be built. 

The principal trade of the new dock will be coal, and 
the arrangements of the berths, sidings, and approaches 
to the quays have been specially designed with this class 
of traffic in view. 

The following tables show the increase in the trade 
of the port since the year 1852 :— 








Trade of Port of Swansea, 1862-1908. 
- Imports. Exports, Total. 
Year. aan, Tons. Tons. 
1862 369,700 914,000 1,283,700 
1868 438,600 1,006,000 1,444,600 
1878 450,180 1,051,860 1,502,040 
1888 653,634 1,953,724 2,607,358 
1898 817,881 2,749,351 3,567,232 
1908 942,155 4,897,376 5,839,531 
Swansea—Total Imports and Exports Combined. 
1898, 1907. 1908. 
Tons. Tons. Tons. 
Coal, patent fuel, and pitch 2,480,177 4,385,679 4,449,628 
Metals and their ores (not iron)... 233,611 207,260 201,468 
Iron, steel, iron ore, and tin- 
plates... 0.00... 00. we ee 470,937 = 579,184 = 598,797 
Ocher imports and exports... 382,507 553,026 589,688 
Total 3,567,282 5,725,099 5,839,531 


Tenders for the construction of the new dock—now 
known as the King’s Dock—were invited in 1904, and in 


slopes forming the dock sides for a length of about 400ft 
which can, when required, be converted into wharyee 
The level of the impounded water is that of H.\v,9 ST 
or 35ft. above the dock bottom and 6ft. below coping level 
The level of the water will be maintained by means o 
pumping when the increase in the number of lockin 
between spring tides has the effect of materially lowed 
the water level in the dock. Pumping plant for ¢hj 
purpose has not yet been installed, but a small supply of 
water is available from the Tennant Canal. Provision 
will also be made for increasing the depth of water in the 
dock by 2ft. if required, thus bringing the depth up to 37f 
At the north-west corner of the dock is a funnel-shaped 
extension, terminating in a communication Passage 
between the new dock and the Prince of Wales Dock 
This passage is 70ft. wide at coping level, and hag , 
depth of 28ft. below H.W.O.8.T. A connection ig algo 
provided with the Tennant canal by means of a short 
branch canal and a barge lock on the north side of the 
coaling arm. 

The most striking feature of the planning of the dock jg 
the exceptionally large proportion of quay frontage to water 
area, This has been obtained without unduly re stricting 
the water area required to enable vessels to manwuyre 
or to lie at moorings on the dock awaiting a berth, 
The peculiar arrangement of projecting jetties in the 
coaling arm is designed with the view to economy of 
berthing space. The bays between the jetties, which 
vary in length from 280ft. to 493ft. on the south side, 
will be occupied by vessels of moderate length. These 
will be loaded by means of the movable coal hoists, 
which will traverse as required to take up positions 
opposite the ship’s hatchways. Other vessels, the length 
of which may exceed the limits permissible in the bay 
berths, will lie alongside the jetties overlapping the 
ships moored in the bays alongside the wharves. The 
ships at the jetties will be loaded by means of the fixed 
hoists, and warped in or out as necessary to bring the 
hatchways under the tips. This device practically 
doubles the wharf accommodation, and is, we believe, a 
novel arrangement in dock construction. The obvious 
criticism is the possibility of difficulties in mooring a 
large vessel broadside on to the end of a narrow jetty 
when a strong gale is blowing; the engineers have, how- 
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June of that year a contract was entered into with 
Messrs. Topham, Jones, and Railton, Limited, of West- 
minster. As stated above, the ceremony of commencing 
the works was performed by his Majesty the King, in 
July, 1904, since when the contractors have pushed for- 
ward the work with such expedition that the dock is to 
be opened to traffic eight months before the expiry of the 
contract time. 

The plan of the work has undergone considerable 
modification since 1901, when Parliamentary sanction 
was obtained. The general plan of the harbour works, 
Fig. 1, shows the King’s Dock and its surroundings, 
together with the older docks and harbour works. 

We shall now describe in succession the principal 
features of the new works. 

The Dock.—The King’s Dock possesses a water area 
of 68 acres,in addition to the area of the deep water 
extension, which when it is completed will add another 
40 acres to the total. The combined area of all the old 
docks at Swansea is about 60 acres, so that the addition 
of the King’s Dock more than doubles the accommodation 
of the port, apart from other considerations. The dock is 


irregular in shape, and the entrance lock is so placed as | 


to facilitate swinging. The largest vessel the lock can 


take will be able to swing in the dock near the lock | 
without interfering with any ships berthed alongside the | 


quays. The width of the dock at this point is 1240ft. 


The extreme length of the dock is 4600ft., the width in | 


the upper portion or coaling arm, which is 4000ft. long, 
averaging 560ft. The total length of quays reserved for 
general trade is 10,350ft., and for coaling purposes 2800ft., 





making a total of 13,150ft. In addition there are pitched 
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| ever, provided heavy moorings at intervals along the 
| middle of the dock. 

| The mooring anchors consist of large concrete blocks 
| sunk below the surface of the dock bottom. The moor- 
| ing chains are shackled to mooring bars embedded in the 
| concrete. 

| The sea embankment.—The first work undertaken by 
| the contractors in 1904 was the reclamation of 400 acres 
| of foreshore by means of a sea embankment. Within the 
| area so enclosed the King’s Dock itself was constructed 
| later on. The sea embankment is nearly two miles in 
| length—Fig. 2. It consists of a stone rubble bank, 
| protected on the sea face by large stone pitching, no 
| stone in the pitched face being less than two tons in 
| weight, the general average being about four tons. The 
| stones were carefully set by two Titan cranes travelling 
| along the top of theembankment. One of the engravings 
| in our Supplement is reproduced from a photograph show- 
ing one of the stone-setting cranes. The cranes were of 
| 6 and 8 tons capacity, and each had a working radius of 
| 70ft. The rock pitching, as well as the rubble hearting, 
| is Pennant stone from the Cwm Crumlyn quarries, Llan- 
| samlet, about four miles from the dock works. These 
| quarries are the property of the contractors, Messrs. 
Topham, Jones and Railton, Limited, and are capable of 
turning out 12,000 tons of stone per week. A private 
| line of railway was constructed by the contractors from 
the quarries to the site of the works. The batter of the 
' sea face of the embankment is 2 horizontal to 1 vertical, 
and that of the inner face 8 to 1. 

The foreshore at the site of the embankment is for the 

‘most part soft sand and beach, at a level of dit. to 
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THE SEA EMBANKMENT FROM THE SOUTH-WEST IN APRIL, 1906 
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ow water of spring tides. The depth of water | 
-, front of the embankment at high water of spring tides | 
# therefore about 20ft. The toe of the seaward slope of | 
is pank is formed by large stones not less than three tons | 
ghar re laid in a trench in the sand 6ft. deep—Fig. 2. 
This trench was excavated by means of grabs. The 

‘ner face of the rubble bank is at a slope of 1} horizontal | 
4 1 vertical, and is of unpicked rubble. The stone em- 
© kment is itself backed by sand filling 150ft. wide at 
the top, carried up to a level of 6ft. over H.W.O.S.T. | 
It was originally intended to pump this sand from the 
foreshore outside the embankment on to the area within 
the embankment, but the contractors ultimately decided 
to obtain the material from the sand hills to the east of 
the new works, where it was excavated by a steam navvy 
of the land dredger type—see Supplement. This form of 
excavator is admirably adapted for the purpose, and main- 
tained an average of 25,000 to. 30,000 cubic yards of sand 
excavated per week, working night and day. A line of rail- 
way over four miles long was constructed by the contractors 
petween the sand dunes and the site of the works. The 
object of the sand backing was to make the embankment 

ractically water-tight. To prevent the sand being wasted 

y the wind the top surface and the inside slope, which 
is about 3 to 1, were overlaid with stone rubble. The 
stone embankment is surmounted by a concrete parapet 
and apron, the surface of the latter being at a level of 
10ft. above H.W.O.S.T. The parapet wall is 7ft. high, 
and shelters the reclaimed area from sea wash and spray. 
The concrete in the parapet wall apron is 6 to 1. 

No effort was spared to expedite the completion of the 
embankment, which has proved successful in every way. 
The stone bank itself was finished in April, 1906, but it 
was not until three months later that the sand backing was 
completed and the impounded water sluiced out to enable 
a start to be made on the construction of the dock walls. 
A photograph of the sea embankment from the south-west, 
taken immediately after it was closed, is reproduced in 
the Supplement. The sea embankment was carried across 
the site of the new entrance channel in front of the lock to 
form atemporary dam,within which a portion of the entrance 


4ft. above | 


wall, and from the top of the oversailing course up to the 
granite coping the wall is vertical and faced with Stafford- 
shire blue bricks. The face of the wall below the over- 
sailing course batters 1 in 24 to 32ft. below the coping; 
below that level the batter is increased to 1 in 2°75 down 
to the dock bottom. About 20 per cent. of large stone 
plums or displacers have been used in the 6 to 1 hearting 
concrete. The aggregate used was broken stone from the 
Llansamlet quarries and coarse sand. The foundations 
vary in depth, the minimum level being 4ft. below the nor- 
mal dock bottom, or 45ft. from the coping. In places the 
foundations were carried as low as 28ft. 6in. below dock 
bottom, making the maximum height of the wall 69ft. 6in. 
The base width of the wall is 22ft., which is reduced by 
steps to 7ft. under the coping. The Staffordshire brick 
facework is in alternate course of 43in. and Qin. thick ; 
the face bricks are backed by hard red bricks, which are 
bonded into the concrete backing as shown in the section. 
The granite copings are fine dressed with rounded nose, 
and measure 3ft. 3in. by 1ft. 6in.; all coping stones are 
joggled atthe end joints. Throughoutthe work granite has 
been used only for the oversailing courses and in positions 
when hard wear is likely to take place, such as steps and 
copings, and at coigns at the corners of quays and passages. 
The coigns at the step landings and other positions where 
hard wear is not anticipated are of granolithic concrete. 
For the purpose of draining the ground at the back of 
the walls during construction two 4in. cast iron pipes are 
built into the wall in the positions shown on the section 
at every 75ft. length. These drain pipes were sealed on 
the completion of the work. Vertical dry rubble stone 
drains are laid behind the walls at the back of the drain 
pipes, and a continuous dry drain is placed at the level of 
the lowest cast iron drain pipe. 3in. drains are also 
provided under the coping at intervals of 75ft., and in 
every 150ft. length of wall there is another 3in. drain 
discharging at a level of 12in. above high water of spring 
tides. 
In the main King’s Dock, the coaling arm and the 
assage to the deep-water extension there is a total 
ength of 1140ft. of quay wall constructed, generally in 
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Fig. 2—DETAILS OF DOCK 


works was carried out in the dry. This part of the 
embankment was removed when the headworks of the 
lock were sufficiently advanced to enable its protection 
to be dispensed with. 

The embankment extended from the old east pier head 
at the western end of the King’s Dock extension works to 
the foreshore on the east side of the new dock nearly two 
miles away. The method of constructing the embank- 
ment was as follows :—A timber gantry, which averaged 
over 30ft. in height from the foreshore to the rail level, was 
constructed on the foreshore along the cenire line of the 
embankment. Travelling pile driving stages, each carry- 
ing three piling engines, were started from two points and 
worked in both directions. Erecting gangs kept the 
construction of the gantries well in advance of the rubble 
mound. Train loads of stone rubble were brought on to the 
gantries and tipped until the latter structures became buried 
in the stone débris. The piles and other timber, with the 
exception of the upper portions of the gantry, were left 
buried in the rubble mound as the work proceeded. A 
view showing the timber gantry is reproduced in the 
Supplement. 

A portion of the embankment, commencing at the 
eastern end of the work, was constructed without the use 


of a gantry, the materials being tipped end on as the bank | 


advanced. The importance of completing the sea embank- 
ment at the earliest possible date led to the adoption of 


the gantry method of construction for the greater part of | 


the work, 
The cranes for dealing with the larger blocks of stone 


used on the sea face of the embankment travelled upon | 
the gantry road, and afterwards, as the work neared com. | 
pletion, on the top of the embankment itself. A total of | 


about 528,000 cubic yards of stone has been used in the 
construction of the embankment, in addition to 1,213,000 
cubic yards of sand from the dunes. 

The dock walls.—A cross section of the concrete dock 
wall is shown in Fig. 2. The dock walls, as well as those 
of the lock, are constructed throughout of 6 to 1 cement 
concrete, faced with 4 to 1 concrete up to a level of 
16ft. 6in. below the coping. At this level granite over- 
sailing courses project 6in, beyond the lower part of the 
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| accordance with the section shown in Fig. 2. The cuhic 
contents of this wall is, on the average, 680 cubic feet 
per lineal foot. In all cases the foundations were carried 
down to compact ballast. The excavation generally con- 
sisted of sand and ballast, but in places thick deposits of 
clay were met with. The walls were constructed within 
timbered trenches, which varied from 40ft. to 4ft. in depth ; 
as far as practicable the excavation of the dock within the 
line of the walls was carried out before the construction 
of the walls was undertaken. Cast iron bollards are built 
into the coping of the wall at intervals of about 100ft. 
Pitched slopes.—In those parts of the dock where no 
quays have been provided the sides have been sloped to 
| 14 tol, and stone pitched, as shown in Fig. 2, The 
stone pitched slope is capped by a granite coping set on 
a concrete foundation. A length of only 400ft. of this form of 
bank has been constructed in the dock. The slopes 
under the reinforced concrete wharves on the north and 
| south sides of the coaling arm are in most cases 2 to 1, 
and are not pitched. These slopes, however, are not 
| carried to a higher level than 16ft. below coping, the 
| ground above this level being held up by reinforced con- 
| crete curtain or retaining walls, 18ft. in height from the 
| foundation to the dock level. 
The engravings in our two-page Supplement include 
| views of the coaling arm and of the lock, as well as those 
| views to which we have called attention above. 











THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
| AT the opening meeting of the Institution of Electrical 


| Engineers, held at Westminster on Thursday, November 11th, 
| the new president, Dr. Gisbert Kapp, delivered his presi- 
| dential address. Unlike most addresses of this kind, Dr. 
| Kapp deals with no particular subject, but briefly reviews 
| the present state of electrical engineering and draws attention 
| to some of the novel features in the design of electrical 
| apparatus, and to a few among the many applications 
| of electricity to industrial processes. In dealing with 


Company of New York, it is stated, has built several turbo- 

alternators of 14,000 kilowatts capacity at 9000 volts, and 

the British Westinghouse Company considers it quite feasible 

to construct sets of 15,000 kilowatts working at a pressure of 

13,000 volts, or, if necessary, 15,000 volts. Mention is made 

of the power-house of the Norwegian Nitrogen Company at 

Svilgfos, near Notodden, which has been fitted up with 

four water-turbine sets of 10,500 kilovolt-ampéres, capable of 

developing 7000 kilowatts, with a power factor of .67, the 

speed being 250 revolutions per minute, the terminal pressure 

10,000 volts, and the periodicity 50 cycles. The total losses 

at full load amount to 320 kilowatts, corresponding to a 

generation of heat of 270,000 calories per hour for each 

machine. That special ventilating arrangements are neces- 

sary is obvious. Air ducts are carried under the floor to 

each machine, but no provision is made to carry the heated 

air away, the air being simply discharged into the engine- 

room. Dr. Kapp states that there is no difficulty in arrang- 

ing for a discharge into the open through ducts under the 

floor, and this would certainly conduce to the comfort of the 

engine-room staff. After considering the modern methods of 
ventilating large machines, Dr. Kapp goes on to deal with a 
plant in Germany where the circulating pumps are driven by 
means of a steam turbine instead of by an electric motor, as 
is customary. The question of the utilisation of exhaust 
steam in exhaust turbines is also dealt with. 

A point which requires careful attention in the design of 
generators, it is stated, is the permissible drop. For safety 
a large drop is desirable, whilst for regulation, both the 
inductance and the demagnetising force of the armature 
should be kept as small as is commercially possible. Thus 
the best design is, as usual, a compromise. Here mention 
is made of the ingenious method devised by Mr. Miles Walker 
and adopted by the British Westinghouse Company, in 
which the exciting coils are housed as usual in longitudinal 
slots in the rotor, but instead of arranging these coils 
symmetrically to the polar axis, Mr. Walker places the 
centre of the coils nearer the leading edge of the pole, so 
that the teeth in that part of the rotor are more strongly 
magnetised than those in the polar axis, whilst the magnetisa- 
tion is weaker still in the teeth in the lagging polar edge. If 
the machine works at a power factor not much less than 
unity, the armature currents weaken the induction over the 
leading and strengthen it over the lagging polar edges. Since 
the latter are not highly magnetised to begin with, this 
strengthening action can take place fully, whilst the weaken- 
ing action on the leading edge has much less effect on account 
of the initial saturation. Thus on the whole there may 
be no change or even a slight rise of total flux 
with an increasing load, so that the armature back magnetisa- 
tion is compensated, This compensation fails, however, 
if owing to a short-circuit there is a great increase in 
armature current, for then the current lags so much that the 
pole as a whole is demagnetised, and the machine is no worse 
than one of the usual type designed for a small short-circuit 
current. Since several non-synchronous machines have 
recently been put into operation in various parts, it is by 
no means surprising to find that Dr. Kapp makes reference 
to them. A special low periodicity turbo-alternator, designed 
by Mr. E. Ziehl, is also described. 

Coming to transformers, Dr. Kapp says, thanks to the 
researches of Sir Robert Hadfield, which have resulted in the 
production of the excellent material known as alloyed iron, 
the science of transformer making has developed in a remark- 
able degree. Speaking of large units, Dr. Kapp says the 
General Electric Company of America has built for the Great 
Western Power Company on the Feather River several 
10,000-kilowatt three-phase transformers working at 60 cycles 
and giving a pressure of 100,000 volts. The reduction in 
weight of transformers, due to the use of alloyed iron, iarge 
units, and vigorous cooling, Dr. Kapp considers is very 
remarkable, As an example, he takes a modern three-phase 
transformer by Brown, Boveri and Co. for 4600 kilowatis at 
27,000 volts, 50 cycles. It is oil-cooled with water coils in 
the case. The active material, by which is meant the iron 
carcase and copper coils, but exclusive of case or fittings, weighs 
only 31°24 kilos. per kilowatt, and the efficiency is 98°6 per cent. 
at full non-inductive load. In an Oerlikon 3500-kilowatt 
transformer the active iron only weighs 7 tons, being at the 
rate of 2 kilos. per kilowatt. Its efficiency is also nearly 99 
percent. This transformer is the more remarkable as no oil 
is used. It is a so-called dry transformer with forced draught, 
yet the voltage on the high-pressure side is 27,000. 

Turning to electric motors, Dr. Kapp says that inventors 
are busy in devising means for reducing the speed of alter- 
nating current motors, and he draws attention to the prin- 
ciple of cascade working which has recently been developed 
by Mr. Hunt, of the Sandycroft Foundry. Mr. Hunt has, 
by an ingenious method of grouping the coils, succeeded in 
adapting the cascade principle to one motor only. He is 
thus able to run an 8-pole motor at the speed of a 12-pole 
motor, whilst getting a better power factor than is possible 
with the orthodox way of using two motors in tandem. 
Among other new motors reference is made to the single- 
phase machine devised by Mr. Deri and practically developed 
by Brown, Boveri and Co., which was described in our issue of 
October 23rd, 1908. 

In dealing with the electric transmission of power, Dr. 
Kapp states that the voltage is limited not so much by the 
dielectric strength of the insulators as by dispersion of elec- 
tricity through the air, and the consequent loss of power. In 
this connection attention is drawn to the experimental work 
recently carried out by Mr. Ralph D. Mershon to determine 
the maximum voltage which may be used under given condi- 
tions on an overhead three-phase line. Mr. Mershon gives 
the following formula as a near approximation to the experi- 
mental results. The limit of pressure beyond which disper- 
sion causes sensible loss of power is in virtual kilovolts :— 
rm eta) (1 cE) rhe (2) 

KV Gre Ki (4+— 2—) log (2), 
where Kj, Ke, Ks, Ky are constants, p' is a quantity which 
Mr. Mershon calls the ‘‘ vapour product,’’ r is the radius of 
the wire, and s the distance between two wires at which the 
pressure K V exists. It will be noticed that the temperature 
does not directly enter into Mershon’s formula, though it is 
implicitly contained in the value p', whereas Ryan’s old 
formula contained the temperature itself. By taking Mr. 
Mershon’s curves, and assuming proportionality between the 
barometric pressure and critical voltage, as in Ryan’s formula, 
Dr. Kapp has found the following somewhat simpler 
expression represents fairly well the critical potential 
difference in virtual kilovolts :— 











| generators mention is made of the fact that the modern 
‘ tendency is to erect very large units, The General Electric 


Seer 1 ) r tog $ 
. 


whee eee es 








or 
bo 
2) 


THE ENGINEER 


Nov. 19, 1909 





———— 





SITE OF THE PROPOSED NEW BRIDGE OVER THE THAMES 


——— — 7 t 
VICTORIA EMBANKIE, 
SS 














~~ 
1 <i 
BLACKFRIARS Boe 




















BLACKFRIARS BRIOGE R 


“The Engineer 


Here } is the barometric pressure in mm. of mercury, r the 
radius of the wire in cm., s the distance between the two 
wires in cm., and v is Mershon’s vapour product, namely, 
the pressure of saturated steam in mm. of mercury at the 
given temperature multiplied by the relative humidity, or 
_actual moisture 

possible moisture 


Dr. Kapp has communicated this formula to Mr. Mershon, 
and has asked his opinion with regard to it. In reply, Mr. 
Mershon states that he finds that Dr. Kapp’s formula does 
not give quite as close results as his own; but he thinks, 
perhaps, the results it does give are as close as the measure- 
ments would justify, and as it is somewhat simpler than his 
own, it is, perhaps, preferable for practical use. 

Some exceptionally interesting information is given con- 
cerning the protection of power lines against pressure surges 
due to atmospheric and other causes, and also to a new 
invention, the object of which is the prevention of the in- 
filtration of high-pressure current into low-pressure lines. 
That such a device is urgently needed is shown by the 
lamentable accident which happened last August in Olgiate, 
when several persons were killed by contact with normally 
low-pressure lighting circuits. Dr. Kapp also deals with 
electric railways, winding engines and rolling mills, electric 
steel furnaces, fixation of atmospheric nitrogen, and elec- 
tricity in agriculture. 


the ratio 








NEW BRIDGE OVER THE THAMES. 


NoT without meeting with a considerable amount of 
opposition, the Corporation of the City of London on 
Monday last decided to construct a fine new bridge be- 
tween Blackfriars and Southwark Bridges and to recon- 
struct the latter bridge, at a total cost for the two 
works of £1,907,983. Of this sum £1,646,983 will be 
expended on the new bridge and £261,000 devoted to the 
alterations to Southwark Bridge. The idea of connecting 
the opposite banks of the Thames at or about this point has 
been under consideration for some considerable time, and 
various schemes for bringing it about have been proposed. 
The cross-river traffic in and near the City is rapidly increas- 
ing. Before the construction of the Tower Bridge as many 
as 23,000 vehicles passed over London Bridge in twenty-four 
hours. This number has slightly decreased, only 20,000 
vehicles now passing over this bridge in the same period ; 
but, on the other hand, as many as between 14,000 and 
15,000 make use of the Tower Bridge each day, so that the 
combined totals reach a number of between 34,000 and 
35,000, an increase of very nearly 50 per cent. on the first- 
named figure. Southwark Bridge has always been incon- 
venient. It is narrow, in the first place; but more 
important, perhaps, even than this is the fact that it is laid 
on a heavy gradient in both directions, this rendering 
it most unsuitable for heavy traffic. It has, in consequence, 
been comparatively little used. In a widened and more level 
form it would doubtless be of very considerable importance 
and utility, and this was the point of view taken by those 
who most strenuously opgosed the complete scheme. It was 
argued that by all means Southwark Bridge ought to be made 
wider and flatter, but that before the much greater expense 
of a new bridge was incurred a reasonable time should be 
allowed to elapse in order that it might be seen what effect 
the alterations, combined with the relief which has been ex- 
perienced in, connection with the recently carried out widen- 
ings of London and Blackfriars Bridges, would have. These 
counsels were, however, not permitted to prevail, though it 
must be admitted that, on the face of them, at all events, 
there is a good deal in their favour. The majority have 
decided that as the extra bridge would undoubtedly have to 
be constructed at some time or other, it would be as well to 
build it now as at a later date. It was pointed out that a 
great deal of the City’s business was going to the West End 
simply because there were better facilities for traffic there 
than in the City, and that this must be put.a stop to at all 
costs. The new bridge, it may be added, is to have its 
northern approach practically in St. Paul’s-churchyard, with 
a viaduct passing over Queen Victoria-street. This was 
another point to which objection was taken, on the ground 
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that it would obstruct the view of this thoroughfare. Further 
arguments against the scheme were that greater congestion 
than ever would be caused in Cannon-street, and that 
Thames-street would in no way be relieved. In the end, 
however, a division on an amendment brought forward to 
agree to the report of the Bridge House Estates Committee, 
except as to the erection of the new bridge, ‘* which this 
Court does not consider needful at present,’’ was lost by 34 
votes, and the combined scheme is to go forward. The 
accompanying sketch plan shows the proposed line to be 
taken by the new bridge and its main approaches. 








WIND TURBINE ELECTRIC PLANT. 


AN interesting wind turbine electric plant has recently been 
put to work at a private house at Bromyard, Herefordshire, 
by J. G. Childs and Co., Limited, of Willesden-green. The 
plant includes one of this firm's standard wind turbines for 
electric driving, 24ft. in diameter, mounted upon a steel 
tower 75ft. high. It is placed about 435 yards away from the 
house (where the battery is situated), on some ground which 
stands perhaps 90ft. above the level of the ground round the 
house. The generator is placed in a small house at the foot 
of the tower, and the battery and switchboard are arranged 
in one of the outbuildings of the house. 

The current is conveyed from the generator at the foot of 
the tower to the battery by means of bare solid overhead 
copper cables, carried on porcelain insulators mounted on 
poles, in connection with which lightning arresters are fixed. 
The poles and the cross arms are placed about 30ft. apart, and 
were obtained from the plantation on the estate. The gene- 
rator is of a special design, with a speed variation of from 
400 to 1600 revolutions per minute, and runs with its arma- 
ture in a vertical position. It is carried on ball bearings, and 
is driven by a 5in. belt from a pulley on the vertical shaft 
of the wind turbine. The electric generator is of 4 kilo- 
watts capacity, with a normal voltage of about 70. As 
it was wished to have the whole of the control arrangements 
in the battery room, where the switchboard is placed, a 
separate field wire has been carried up to the battery along 
with the other conductors. This, also, is a bare copper wire 
carried on insulators. 

The battery consists of 28 cells, supplied by Pritchetts and 
Gold, having a discharge capacity of 46 ampéres for ten hours. 
It is divided into two equal groups, either of which can be used 
for the lighting circuit, which is run at 25 volts, using Osram 
metallic filament lamps. Arrangements have also been made 
for using 50 volts for power, as the plant, in addition to run- 
ning the lights in the house—about 100 in all—also drives a 
50-volt motor for running a chaff cutter, circular saw, and 
root pulping machine. This motor is placed in a shed about 
80 yards from the house, and is connected to the battery by 
means of an armoured lead-covered cable laid in the ground. 
The chaff cutting required for the homestead is easily dealt 
with by this machine, and a considerable amount of firewood, 
&c., is also sawn. The motor is belted direct to the various 
machines, and of course only runs one at a time. 

The plant has now been running for over a month, and we 
gather that it behaves well. It is entirely automatic, being 
fitted with the firm’s patented tail gear, for giving accurate 
adjustment to the wind. This arrangement consists of three 
tails, two of which stand out at about 20deg. with the 
wheel. Two of these are connected together, so that when 
the wheel is required to stop these have only to be pulled 
down into a horizontal position and the wheel immediately 
comes up into the wind and stops running. In the same 
way the tails are so balanced that when the wind reaches a 
predetermined velocity, the tails tend to take the horizontal 
position, and so bring the wheel more or less out of the wind 
as the strength of the wind varies. In the recent gales which 
swept over the Midland Counties this plant had a very good 
teat of its stability, and though a very large tree was blown 
down close to it, the wind turbine suffered, we are informed, 
not the slightest harm. The makers state thatin practice it 
is found that the supply from the wind turbine is so reliable 
that it is almost the same as a supply laid on from the public 
mains, as the attention required by the plant is so small. All 
the main bearings carrying load are ball bearings, and the 





gear is enclosed in a cast iron oil bath, and it is claimed ¢p, 
even if the plant were left for twelve months no harm wank 
result from want of lubrication. 

As the wind turbine is placed on ground somewhat high 
than that on which the house stands, and is out of gj ht 
behind a wood, there is often a good wind blowing at . 
turbine when none is felt down at the house. The plant 4 
guaranteed to produce 3000 units a year, but in practicg it 
produces at a much faster rate than this. In twelve hours 
few days ago it produced 14 units, with wind averaging 5 
miles an hour. The makers consider, however, that the 
average wind in this situation would be about 9 miles an 
hour, and that the output of the plant in a year will probably 
be about 5000 units. ; 

We may add that we fully described this method of op. 
taining electric power from the action of the wind in our issue 
of March 26th last. 








THE NORTH-EASTERN AND HULL ANp 
BARNSLEY RAILWAYS AGREEMENT. 


IN the letter from the railway companies to the Hu! Cor 
poration which accompanied a copy of this agreement, it is 
admitted that the reason why some steps should be taken to 
reduce competition between the two companies is that the 
Immingham Docks will shortly be opened. These, it jg 
feared, will prove a powerful competitor, more particularly jn 
connection with the heavy over-sea trade of the Humber ‘the 
greater portion of which is now enjoyed by the Hull and 
Barnsley Company, owing to the superior accommodation at 
the Alexandra Docks. 

The submission of the proposals to the Corporation reminds 
one of the early history of the Hull and Barnsley, Many will 
still remember the vicissitudes through which the Bill for its 
incorporation passed. It was fought vigorously by the North. 
Eastern Railway, whose monopoly was being invaded, was 
financially backed by the Hull Corporation, which, as q 
consequence, nominate two of the directors, and its sanction 
aroused popular enthusiasm, not only in Hull, but South 
Yorkshire, which enthusiasm showed itself in a practical way 
in investments by people of all ranks in the concern. , 

For long the company struggled against adversity. Many 
proposals were made as to its absorption by other com. 
panies—the Midland and Lancashire and Yorkshire jn 
particular — but all were afraid of the North-Hastern 
opposition, which would at once have diverted its 
valuable unconsigned traffic to other lines. But re. 
cent extensions to large collieries in the South York. 
shire coalfields and the superior accommodation of the 
Alexandra Docks brought it through. A crisis arose in 1898 
when the North-Eastern proposed to builda new dock. This 
was successfully opposed, and in 1899 a joint dock—to be 
built by both companies at a cost of £2,000,000—was sanc. 
tioned, and is now rapidly approaching completion. To this 
new dock the North-Eastern Railway was unable to secure 
direct access owing to innumerable level crossings, so it 
obtained sanction to run over the Hull and Barnsley line on 
payment of a toll calculated as equal to six miles. — 

The Immingham Docks, already referred to, are being built 
by the Humber Commercial Docks and Railways Company— 
really the Great Central Railway—and are situated on the 
south bank of the Humber, about six miles west of Grimsby 
and about ten miles nearer the mouth of the Humber than 
Hull. Another factor calling for closer relations between the 
North-Eastern and the Hull and Barnsley is the competition 
of Goole, which, although twenty miles further inland, is a 
Lancashire and Yorkshire Railway port, and, consequently, 
now supported by the London and North-Western and Mid- 
land, neither of which companies is interested in any other 
port in that part of the kingdom. : 

By the agreement the Hull and Barnsley Company will 
gain access for its passenger trains into the commodious 
Paragon Station of the North-Eastern Railway, describei 
in THE ENGINEER of February 14th, 1908—which will 
be infinitely more convenient than the present passenger 
terminus in Cannon-street, and enable the Hull and Barnsley 
to cultivate a suburban traffic. Junctions will have to be laid 
in to enable this to be done, and for these parliamentary 
sanction must be obtained, otherwise the scheme does not 
require any approval. Instead of the six miles toll for coal 
to the new Joint Dock, the North-Eastern has agreed to pay 
one-sixth of a penny per ton on all coal conveyed by rail into 
Hull. The new arrangements will be of benefit to traders as 
affording access to either company’s docks without additional 
expense, and of benefit to both the railway companies because 
of the facilities of access to collieries now only served by one. 

The whole of the receipts of the traffic to and from Hull 
and district and of the docks are to be pooled and divided 
according to the receipts of each company during 1908 ; but 
if the amount payable to the Hull and Barnsley does not 
amount in any one year to £400,000, three-quarters of the 
deficiency is to be made up out of the pool. 

It is hardly necessary to point out that this agreement 
gives to the North-Eastern Railway a practical monopoly 
between the Humber and the Tweed, and is another stage in 
the ‘‘ districting ’’ of the whole of the kingdom. 








THE AMERICAN SocrETY OF NAVAL ARCHITECTS AND MARINE 
ENGINEERS.—The seventeenth general meeting of the Society of 
Naval Architects and Marine Engineers has been held in New 
York this month. The following is a list of papers down to be 
read :—(1) ‘‘ Evolution of Screw Propulsion in the United States,” 
by Charles H. Cramp, vice-president ; (2) ‘‘ The Eftect of Parallel 
Middle Body upon Resistance.” by Naval Constructor D. W. 
Taylor, U.S.N., vice-president ; (3) ‘‘ The Influence of the Pusitioa 
of the Midship Section on the Resistance of Some Types of 
Vessels,” by Professor H. C. Sadler, member of Council; (4) 
‘‘Some Ship-shaped Stream Forms,” by Assistant Naval Con- 
structor Wm. McEntee, U.S.N., member; (5) ‘‘ Applications of 
Electricity to the Propulsion of Naval Vessels,” by W. L. h. 
Emmet ; (6) ‘‘The Producer Gas Boat Marenging,” by H. L. 
Aldrich, member of Council ; (7) ‘ Building and Equipping Non- 
magnetic Auxiliary Yacht Carnegie with Producer Gas Propelling 
Equipment,” by Wallace Downey, associate member ; (8) ‘‘ The 
Design of Submarines,” by Marley F. Hay, member; (9) ‘‘‘I'be 
Foreign Trade Merchant Marine of the United States: Can it be 
revived?” by George W. Dickie, member of Council; (10) 
‘Material Handling Arrangements for Vessels on the Great 
Lakes,” by Alexander E. Brown, member ; (11) ‘‘ Structural Rules 
for Ships,” by James Donald, member ; (12) ‘: Rivets in Tension,” 
by Robert Curr, member ; (13) ‘‘The Streugth of Water-tight 
Bulkheads,” by Professor William Hovgaard, member; (14) 
‘Cruising Motor Boats,” by E, T. Keyser. 
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RAILWAY MATTERS. 


Tux Natal Government Gazette of 12th October 
ublishes the text of a Government Bill, which it is intended to 
P troduce into the Natal Parliament this session, providing for the 
hier of a loan of £370,000 for the construction and equipment 
Po railways, and for the construction of harbour works at Durban, 
and of telegraph and other public works of a permanent nature. 


Tur Board of Trade have recently confirmed the 
undermentioned Order, made by the Light Railway Commis- 
sioners :— Southend-on-Sea Light Railways (Revival and Extension 
of Time) Order, 1909, re iving the powers granted by the Southend- 
on-Sea and District Light Railways (Extensions) Order, 1904, and 
extending the periods limited by that Order for the compulsory 

urchase of lands and for the completion of certain of the railways 
and works thereby authorised and for other purposes. 


Ty: Diario Oficial of 19th October contains a contract 
petween the Mexican Legislature and the Compaiia Ferrocarriles 
Nacionales de Mexico, under the terms of which the latter is 
authorised toconstrnct and work, for a period of 99 years, a rail- 
vay in the State of Durango. The line will ran from Durango to 
a point called Llano Grande. The whole line must be completed 
within 34 years. For a period of four years the company may 
import, duty free, materials necessary for the construction of the 
railway. 

Tuk Journal de St. Pétersbourg of 24th October reports 
that the surveying operations for the new line from Llobine to 
Kieff are completed, but that it is not yet known when construc- 
tional work will begin. This is the last section of the St. Peters- 
burg to Kieff Railway. Tne Journal of 29h October states that 
a company is in process of formation for the construction of a 
railway in the Southern Caucasus. The first portion to be con- 
structed is the line from Djoulfa to Adji-Koboul by way of the 
Arako Valley. Its length will be 343 versts (227 miles). 


ARRANGEMENTS had been made for the repair of the over- 
head equipment on the Devonportand District Tramways between 
Milehouse and Tor-lane damaged in the gale last May. Since the 
announcement was made that the company had paid to the cor- 
poration the rent of the leased lines, and withdrawn its appeal 
against the decision of the magistrates, imposing fines for discon- 
tinuance of the service on the leased lines, there have been 
repeated rumours that the company contemplates resuming the 
service on these lines; but, so far as can be ascertained, no 
arrangements have yet been made to provide such service. 


AccorpING to a Colonial-office report on Hongkong the 
Chinese tection of the Kowloon-Canton Railway made consider- 
able progress during 1908 under the direction of Mr. Grovo, who 
has stated that there is every prospect of opening a lengtb from 
Canton of 30 miles by April, 1910, and anticipates that he will be 
able to run through trains for traffic with the British section on or 
before July 1st, 1911. Negotiations carried on at Pekin for a con- 
struction loan tor the northern portion of the Canton-Hankow line 
had not resulted in any loan agreement by the end of the year. 
I'he southern section from Canton northwards made some progress 
under a Chinese chief engineer and with Chinese capital. By the 
end of the year about 40 miles were open to traffic. 


Tue London County Council Highways Committee has 
passed a resolution in favour of the construction of an electric 
tramway from Woolwich to Eitham. This line, over two miles in 
length, will be constructed on the overhead system at a cost of 
£76,480. In order to overcome the objection raised by the 
Greenwich Observatory authorities, it is proposed to use two 
overhead wires instead of one only for each track, thus com- 
pletely insulating all conductors. To construct the line on the 
conduit system would, it is estimated, cost £103,120, and the 
delay in proceeding with the work has been due to the difficulty 
in atopting a cheaper system of traction in view of the proba- 
bility of there being a loss on working for some years to come. 
It is proposed to run through cars between Eltham and Abbey 
Wood. The Borough Council has carried out street improve- 
ments in anticipation of tramways being laid. 


Tar Canada Gazette of the 16th October contains a 
notice to the effect that application will be made to the 
Parliament of Canada, next session, for an Act incorporating a 
company, under thename of ‘‘The Nelson River Railway Company,” 
with power, among other things (1) toconstruct and work a line of 
railway from a point on Lake Winnipeg, between the Nelson and 
Saskatchewan rivers, to the Hudson Bay Railway; (2) to 
construct, acquire, charter and operate vessels from Winnipeg and 
other places on the Red River and the Saskatchewan River to 
Lake Winnipeg to connect with the said railway ; (3) to construct 
and operate tramways at points on the Nelson River and on the 
Suskatchewan River where necessary to transport freight and 
passengers around any rapids upon these rivers; (4) to operate 
steamers, &c., from a point on the railway, to be constructed by 
the company, to places on the Nelson River, and also between 
places on the Nelson River; (5) to operate lines of steamships 
between the mouth of the Nelson River and any other places ; (6) 
t» acquire, utilise and develop water-powers on the Saskatchewan 
aid Ne!son rivers, &c. 


Tar County Council Improvements‘Committee decided 
to draw attention, as a matter of urgency, to the proposals for 
widening the main thoroughfare from Dockhead to Greenwich. 
The scheme has been proposed in connection with the reconstruc- 
tion for electric traction of the existing tramways from Tooley- 
street to Deptford, and their extension over Deptford Creek 
Bridge to join the electric tramwaysin Greenwich. The gross cost 
of the improvement was estimated at £151,000, and the net cost at 
£148,500. The Committee recommend the construction of a new 
street between Dockhead and Jamaica-road. In connection with 
the reconstruction of the Highgate-hill tramways, it is pro sed, 
owing to the steep gradient of the route, to fit with a special kind 
of brake the electric cars to be used on these lines, and to lay the 
slot rail with a projection of one-eighth inch above the adjacent 
paving in order to provide for the efficient working of the brakes. 
With the view of testing the working of the special brake in 
question, it has been decided to arrange for a short length of track 
at the cenrtal car repair dey St in Woolwich-road to be laid with 
the slot rail raised above the surface of the track. The cost of 
the work is estimated at £50, 


Bringe reconstruction on the Northern Pacific Railway, 
states an American contemporary, is being carried on in a 
systematic manner with the purpose of having all openings 
spanned by permanent structures. The total length of timber 
structures replaced by steel bridges, embankments, or in other 
permanent form from July 1st, 1885—when the work was com- 
menced—to June 30th, 1909, has been 112.75 miles. During the 
year ending June 30th, 1909, there were 90 bridges replaced and 
16 abandoned ; of 46 bridges, 29 (5479ft.) were replaced by em- 
bankments, and 17 (3268ft.) by truss, plate, girder, and I-beam 
spans, The annual report, from which the above figures are 
taken, states that there are now under construction on operated 
lines 2302ft. of steel girders on concrete piers, 835ft. of steel 
trestles, and 1616ft. of reinforced concrete trestles, Itis expected 
that by the end of 1911 all timber structures on the main line 
between St. Paul and Livingston, Mont. (1007 miles), will have 
been replaced with steel or concrete. A plant has been esta- 
blished at Glendive, Mont., for making concrete piles and slab 
girders with which the present pile bridges—which it is not neces- 
sary to replace with steel girders—can be replaced in concrete 
with ballasted decks, This latter type of construction is very 
similar to that of the concrete trestles of the Chicago, Burlington, 
and Quincy Railway. 





NOTES AND MEMORANDA. 


Tue plasticity of clays may be determined quickly and 
easily, according to a United States Geological Survey bulletin 
article by Mr. H. E. Ashley, by observing their absorption of 
certain dyes; malachite green giving very satisfactory results. 
Mr. Ashley tested most of the well-known commercial clays with 
a standard green solution and found that the absorption of the 
colouring of the dye corresponds very closely with their actual 
known plasticities. 


An inquiry has been made into Indian soils, with regard 
to their capacity fur taking up nitrogen, by nitrifying organisms 
and the purification of sewage and sullage. It is stated that the 
soil almost everywhere in India is peculiarly well adapted for the 
purification of sullage, and that the land treatment of sullage is 
simpler, cheaper, and more efficient than treatment by filter or 
sprinkler beds. Compared with effluents from artificial filters, 
land treatment can in India produce a far better effluent, both 
chemically and bacteriologically. With the great necessity for a 
liquid fertilising medium, it seems likely that caste prejudice will 
not long withstand the manifest advantages of applying fertilisers 
in some form. 


A new method of removing water from oils intended to 
be used for insulation purposes in transformers is reported from 
France, The dehydrising agent used is sodinm. This metal is 
added in small quantities to the oil, when hydrogen is formed, the 
soda falling to the bottom. About three-quarters of an ounce of 
sodium is added to 20 ga!lons of oil, more being added gradually 
until no more gas is disengaged. The oil should be shaken up at 
intervals for a period of three or four days, and it is found that 
the longer the oil is allowed to mature over the deposit of soda the 
stronger will be its insulating powers. Oil, it is said, can be 
treated in the transformers themselves, the sodium being melted 
and moulded into sticks, which are attached to wires and plunged 
into the liquid. Dehydrisation in bulk, however, is naturally 
preferable. 


THE production of steel ingots in France in the first 
half of 1909 amounted to 1,506,329 metric tons, as compared with 
1,364,979 tons in the corresponding reriod of 1908. The Meurthe- 
et-Moselle District leads with 688,236 tons, fol'owed by the North 
with 372,169 tons. The Center produced 107,935 tons and the 
Loire 81,077 tons. Only 46,143 tons was acid Bessemer steel. 
The product of basic Bessemer was 909,995 tons ; of open hearth 
steel, 541,508 tons; of crucible steel, 7973 tons, and of electric 
steel, 620 tons. ‘The production of finished iron and steel was 
1,006,436 tons, which included 182 755 tons of rails. 177,471 tons 
of plates, 69,669 tons of beams, 140,880 tons of shapes, 251,256 
tons of various merchant products, 15.090 tons of tires, 55.820 tons 
of ‘‘ machine,” 28 887 tons of wire, 17,755 tons of tubes and pipes 
19,184 tons of tin-plate, 21,222 tons of forgings and 16,449 tons of 
steel castings. 


Tux view generally held that in the liquefaction of gases 
in the Linde or Hampson apparatus the cooling is due to the 
Joule-Kelvin effect, has been attacked by Pictet in a series of 
articles which have appeared in the technical Press during the last 
half-dozen years. He has put forward an expression for the cool- 
ing which makes it depend on the work the gas does in overcoming 
the pressure in front of the expansion valve, and implies that it 
increases with increase of initial temperature and is almost inde- 
pendent of the fall of pressure. Messrs. W. P. Bradley and C. F. 
Hale, of the Wesleyan University of Connecticut, have made an 
extensive series of experiments on the cooling of the air in 9 
liquefying apparatus in widely differing circumstances of pressure 
and temperature, and have found that the facts are qualitatively 
in agreement with the original theory, although there are quanti- 
tative differences to be explained, while they are diametrically 
opposed to the Pictet theory. The memoir is contained in the 
September number of the Physical Review. 


A WRITER on motor engineering in a contemporary 
states that great difference of design still exists in relation to the 
method of supporting the engine from the chassis. This is ex- 
plained by the fact that no one knows or can calculate precisely 
what twists and stresses may be taken by the main girders and 
transmitted to the engine base when the car is on the road. One 
designer’s work in this respect is not directly comparable with 
another’s, because it is affected by the method of suspension and 
springing and the weight distribution. One school stiffens the 
main chassis, narrows it, and brings the engine bearers directly 
and rigidly on it. The other school employs an underframe of 
small girder work suspended below the chassis, and places the 
engine, and sometimes also the gear-box, in this sub-frame. The 
advantages of each system are obvious, and it is a question of 
experience whether the simplicity of the former can be combined 
with sufficient strength, and whether the elasticity and strength 
of the latter can be obtained with sufficient lightness and without 
extra expense. 


THE soil of Indo-China contains many sorts of minerals, 
and a good deal of activity has been manifested, especially in 
Tonkin, in prospecting and reserving areas. The results, however, 
have hitherto con comparatively disappointing, and, owing to 
difficulty of access, poorness of deposit, lack of capital by the 
promoters, or other causes, the rule has been for these enterprises 
to end in nothing. An exception must be made in regard to the 
deposits of coal in Eastern Tonkin ; the coal mines of Hongay on 
the coast, north of Haiphong, have been worked for some years 
with considerable success, The coal is anthracitic, and, besides 
being consumed in factories, &c., and sold to Chinese, is mixed 
with about 20 per cent. of Japanese coal and 10 per cent. of 
British coal-tar, and manufactured into briquettes, which are used 
by the steamers of the Messageries Maritimes and by the local 
railways. A special briquette is manufactured for the use of the 
navy. Other deposits of similar coal are worked at Dong-Trieu, 
Kebao, and elsewhere in Tonkin. The production of zinc also is 
increasing, the principal mine being in the Thai-Nguyen province 
of Tonkin. Zinc now takes a regular place in the list of exports. 
Alluvial tin is being worked in Tin-Thuc, near Cao-bang, and is 
said to give good promise of future development. Wolfram ore 
corres from the same district. 


A Novet method of killing moths and other insects 
which are harmful to grape vines has been adopted near Rheims. 
Posts supporting five-candle-power electric lamps were placed in 
the vineyards, from each of which a dish containing water with a 
top layer of petroleum was suspended. During the first night 
these traps were placed in three parallel rows at distances of about 
200ft. from each other, the distance between each lamp being 
about 75ft. On the first clear evening late in July the current 
was turned on about 8 o’clock, and the lamps remained burning 
until an hour or so after midnight. Soon after the lamps were 
lighted the insects swarmed towards them, and were rapidly ki:led 
either by the fumes of the petroleum or by the petroleum itself. 
The same operation was resumed the next clear night, but the 
lamps of the two outside rows were placed about 25ft. closer to 
those of the centre row, and this was repeated in each of five 
subsequent clear nights, so as finally to bring the three rows 
within about 50ft. of each other. During the succeeding six or 
seven clear nights the movement was reversed in the same manner, 
so as to return the lamps to their position of the first night. As 
to the position of the lamps, numerous experiments were made 
during these trials, and it was proved that the greatest number 
of insects were killed when the petroleum dish was elevated only 
a few inches above the ground. These experiments were witnessed 
by representatives from a number of leading champagne makers, 
and this method was recc ded to all wine growers who can 
avail themselves of the services of electricity. 











MISCELLANEA. 


Tue use of electric power for driving textile machinery 
in the New England States is steadily increasing. There are now 
some forty steam turbine generating plants in this important 
manufacturing district. 





Tae Bulletin Commercial (Brussels), quoting from the 
Dutch Tel-graaf of 29th October, states that the Communal 
Council of Rotterdam has decided on the construction of a large 
bridge at Delfshaven, with a view to the improvement of com- 
munications between Rotterdam and Schiedam. 


Tue Port of London Authority have decided to provide 
entirely new electrically driven pumping plant for the purpose of 
raising the level of the water in the Royal Victoria and Albert 
Docks to the extent of 2ft. 6in , giving in the Victoria Dock a 
minimum depth of 28ft., in the Albert Dock 29ft. 6in., and in the 
Albert Dock basin 34ft. 6in. The passage between the Albert 
Dock and the basin is about to be deepened 4ft., so as to allow of 
the entry of larger vessels. 


OnE of the leading German medical papers declares 
that the rays from mercury vapour lamps are injurious to the 
eyesight. Five cases are reported where either conjunctivitis or 
paralysis of the retina was caused by the use of mercury vapour 
lamps for therapeutic purposes or as illuminants in factories. 
This extremely powerful lamp, with its chemically active coloured 
rays, is comparatively new, and as yet scarcely understood. It is 
probable enough that the lamps should be so placed as to avoid 
the direct rays falling on the eyes. It is a point requiring further 
investigation. 


Ir is announced that the launch of the third improved 
German Dreadnought, the Ersatz Beowulf, und-r the name of 
Thuringen, at the Weser Yard at Bremen, on the 27th inst., will be 
followed by the launch of the cruiser G, of the Invincible type, at 
the Blohm and Voss Yard at Hamburg, in December. Thusall the 
warships laid down in 1908 will have taken the water by the end 
of the year, The cruiser Blucher, representing the connecting 
link between the old craisers and the new Invincible type, reached 
a speed of 25.25 knots on her trials off Danzig, which is above the 
contract speed. 


EXCELLENT progress is being made with the work of 
arming the battleship Collingwood at Devonport. The three 
centre line barbettes have received their equipment, the foremost 
shield and mountings having been lifted on board on Friday last, 
thus bringing the equipment weight of the 12in. armament in 
position to over 1000 tons. The mounting of the centre secondary 
armament of twelve 4in. guns has proceeded concurrently with 
that of the main armament, and this part of the equipment is 
generally complete. The other eight 4in. guns of the anti- 
torpedo armament will be mounted in pairs on four of the bar- 
bettes. The work of shipment has been greatly facilitated by the 
use of the new electrically worked 160-ton crane. 


THE work of repairing the damage caused to torpedo 
boat No. 105 by colliding with the battleship Hannibal in Torbay 
recently is well in hand at the Devonport Dockyard, and there is 
good reason to expect that its execution will still further enhance 
the reputation which the Western yard enjoys for expeditious 
repair work. Although only four days have elapsed since the 
vessel was moved into dock, the damaged bow section has been 
detached, and preparations are well advanced for replacing it 
with a new section. An examination of the damaged plates 
indicates that had the blow been end on instead of a glancing one, 
it would have very seriously impaired the safety of the vessel. 
No. 105 was for several years attached to the guardship at Bombay 
as a unit of the defence flotilla. 


Aw order—No. 1155—under Section 79 of the Factory 
and Workshop Act, 1901, has been issued from the Home-offize, 
containing regulations for the grinding of metals and racing 
of grindstones. The order deals with the duties of occupiers and 
employés as to the provision and use of the required appliances 
and with regard to other precautions, also specifying cases exempt 
from these regulations Regulations 2 and 3 come into force on 
December Ist, 1909, and Regulation 1 on June Ist, 1910. A further 
order—No. 1180—revokes the order of December 20th, 1882, 
whereby the special exception under Section 54 of the Factory and 
Workshop Act, 1878, as to overtime employment of women, young 
persons, and children on an incomplete process was extended to 
certain classes of non-textile factories and workshops. 


Tue American Consul at Berlin reports that subsidies 
are granted to owners of industrial automobile vans, provided 
the vans and motors are constructed according to the specifications 
of the German War Department and the owners enter into a con- 
tract with the military authorities to place the trucks at the 
Government’s disposal whenever the army is mobilised, and to 
keep the tracks always in such a condition during a period of 
five years that they can be utilised for military purposes. The 
cars are tested by military experts to ascertain if they fulfil the 
requirements of the specifications, and are subject to inspection by 
army officials at any time. Sale of subsidised trucks during the 
five-year period can only be made in Germany, and then only on 
the condition that the buyer binds himself to carry out the terms 
of the unexpired contract. Sales of the subsidised trucks to 
residents of foreign countries are not permissible. 


THE Committee appointed to inquire into the best 
means of extending the harbour facilities at Melbourne is under- 
stood to favour the construction of a new railway pier, 1750ft. 
long, 220ft. wide, and providing 30ft. of water at low tide. The 
plans invlude four ber:hs, each 600ft. long. The pier will have 
railway tracks, a cross-over traverser, and other conveniences, so 
that the work of loading and discharging trucks can be carried on 
at each berth without interfering with the work at other berths. 
An elevated platform, 90ft. wide, will run along the centre of the 
pier, with an overhead shed of one or two storeys, 60ft. wide. 
This platform will extend to the full length of the pier on each side 
of the shed for a width of 15ft. Special trains will run upon the 
pier, and will discharge their passengers on these platforms. Over- 
head movable footbridges will be provided, one for each berth, so 
that passengers will go direct from the platform to the ships’ 
decks without having to cross the railway tracks. The cost of this 
proposal would be £252,000. Provision has been made on the 
plans for the installation of electric cranes, but these are not 
included in the above estimate. 


In an address, Mr. S. J. Watson recently called the 
attention of-the Manchester section of the Institution of Elec- 
trical Engineers to the large aggregate amount of unemployed 
plant installed in central stations. No less than 37 per cent. of 
the plant is ‘‘spare,” the difference between total capacity 
and maximum demand being 293,000 kilowatts, valued at 
£6,000,000. Undoubtedly the method of the future is to link up 
our town generating stations, and so avoid the necessity for 
multiplying spare plant. Mr. Watson takes a district surround- 
ing Manchester as an example, and shows how by merely joining 
mains an additional load of 25,000 kilowatts could be undertaken 
without purchasing any new generating plant. Even the manu- 
facturing department of the industry is not benefited by the 
present system, because capital charges on spare plant must 
contribute towards the difficulty of quoting sufficiently low 
charges to increase the power supply business more rapidly, and it 
is a well-known fact that the sale of machinery and apparatus for 
using electricity is a more extensive and more profitable trade 
than the sale of central station plant, 
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SHIPYARD OF THE JOH. C. TECKLENBORG A.G., AT BREMEN 


( For description see page 519) 
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** 


«With this week's number rs issued, as a Supplement, a Two-page 
Engraving of the King’s Dock, Swansea. Every copy as issu 

by the Publisher includes a copy of this Supplement, and sub- 
scribers are requested to notify the fact should they not receive it. 





FAMOUS RAILWAY WORKS. 
Coloured Engravings, on art paper, of the Britannia Bridge 
end Kilsby Tunnel Vorks on the London and North-Western 
Sag suitable for framing, can be had in sets of four at 
. Bd. per set, post free. 
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REPLIES. 

M. G. 8S. (Hartlepool).—Dr. Mollier’s tables and diagrams for saturated 
steam have not yet been published in English. 
8. 8. (Brentwood).—The only way to obtain such appointments is to apply 
for them. There is no competitive examination. 
F, P.—The engine is being built by the North British Locomotive Com- 
=—s and was described in our issue of November 5th, 


L. N. H.—Possibly the best book is Parr’s “‘ Machine Tools and Workshop 
Practice.” It is published by Longmans. The only works we issue 
ourselves are the series of Machine Tool Supplements, which cover the 
whole subject. 

R.—The coefficient of fineness of a vessel is the relation which the 
underwater part bears to a rectangular block which would just contain 
it. Suppose, for example, that a vessel was carv:d out of a square 
section log of timber, and that in maki: g it four-tenths of the wooa 
were cut away, the coefficient of fineness of the vessel would be 0.6. For 
such elementary question about naval architecture we cannot refer you 
to a better book than Walton’s “ Know your own Ship.” 
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MEETINGS NEXT WEEK. 





INSTITUTE OF MARINE ENGINEERS.—Monday, November 22nd, at 8 p.m. y 
at 58, Romford-road, Stratford, E. Lecture, ‘Notes on Boiler Covering,” 
by Professor A. pt Frohmenger. 


RoyaL Society or Arts.—Wednesday, November 24th, at 8 p.m., at 
John-street, Adelphi, London, W.C. Ordinary meeting. Paper, *‘ Photo- 
— by T. Thorne Baker, F.R.P.S. (with Practical Demonstra- 
tions). 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, November 25th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, West- 
minster, 8. W. Ordinary general meeting. Paper, ‘‘Tne Present Aspects 
of Electric Lighting,” by H. W. Handcock and A. H Dykes. 

INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN ScoTLAND.—Tuesday, 
November 23rd, at 8 p.m., in the Lecture Hall of the Institution, 39, 
Elmbank-crescent, Glasgow. General meeting. Dis ussion on Mr. C. A. 
Ablett’s paper, ‘ Electrically-driven Reversing Rolling Mills.” Pa 
“Concrete Pile Foundations, with Particular Keference to the ‘Simplex’ 
Method of Constructing Same,” by Mr. Alexander Melville. 

PuysicaL Society or Lonpon.—Friday, November 26th, at 5 p.m., at the 
Imperial College of Science, Imperial Institute-road, South Kensington. 
Papers: ‘Tne Effective Resistance and Inductance of a Helical Coil,” by 
J. W. Nicholson, M.A., D.Sc. ‘ Ductile Materiais under Combined Stress,” 
by W. A. Scoble, B.Sc. ‘‘The R+coil of Radium C from Radium B,” by 
W. Makower, D.S.., and Sidney Russ, D.Sc. ‘‘ The Sun’s Motion with 
Respect to the « Ether, ” ©. V. Burton, D.Sc. 

Tae InstiruTion oF Orvi, ENGinegrs.—Tuesday, November 23rd, at 
8p.m., at Great George-street, Westminster, S.W. Ordinary meeting. 
Discussion on papers: ‘‘ The Single-phase Electrification of the Heysham, 
Morecambe, and Lancaster Branch of the Midland Railway,” by J. Dalzicl 
and J. Sayers. ‘‘The Equipment and Working Results of the Mersey Rail- 
way under Steam and under Electric Traction,” by Joshua Shaw, M. Inst. 
C.E. ‘The Effect of Electrical Operation on the Permanent Way Main- 
tenance of Railways, as I)lustrated on the Tynemouth Branches of the 
North-Eastern Kailway,” by Charles Augustus Harrison, D.Sc., M. inst.C.E. 
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ENGINEERING PROGRESS OF SOUTH 
AND CENTRAL AMERICA. 


We have pleasure in announcing that an im- 
portant series of articles from the pen of our 
Special Commissioner, Mr. Percy F. Martin, 
F.R.G.S., will begin in “ The Engineer” next 
week. Mr. Martin, well known as an authori- 
tative and critical writer upon the Latin-American 
Republics, is now in South America, will send us 
from time to time articles dealing with “ Modern 
Engineering in the Spanish-American Republics,” 
including descriptions of all important works 
in construction and contemplated, such as rail- 
ways, docks, harbours, and will also discuss 
openings for trade and commerce. These 
articles will be fully illustrated with photographs, 
line-drawings, maps, etc., and when completed 
should form a valuable index to the engineering 
progress of the different countries visited, which 
will include Argentina, Brazil, Chile, Peru, 
Bolivia, Ecuador, Venezuela, Uruguay, Para- 
guay, Panama, Colombia, Honduras, Salvador, 
Gautemala, Costa Rica, Nicaragua, and probably 
Mexico. Should any of our readers desire to 
acquire any information with regard to trade 
opportunities of any particular Republic, letters 
of inquiry may be addressed to our Special 
Commissioner, care of “The Engineer,” and 
they will be forwarded as opportunity offers. 
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An Imperial Navy. 


IT is not often that the Society of Arts listens to 
an address fraught with such great issues as that 
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was a review of the work of the recent Conference 
on Imperial Defence, illuminated by observations 
based on the author’s personal experiences during 
a recent visit to Canada. Everywhere that Sir 
William went, in small towns as well as great, and 
as much from French-Canadians as from those 
whose ties with the Mother Country are closer, he 
found the same recognition of the principle that it 
was the duty of the Colonies to assist in the main- 
tenance of an Imperial Navy. “It has been recog- 
nised generally by Canadians,” he told his audience, 

“that in future, the Navy must be regarded 
as the common possession of all parts of the 
Empire; that the immense outlay now required 
for the construction and maintenance of a supreme 
war fleet ought no longer to be borne by the 
Mother Country alone, but should be shared 
by the great self-governing Colonies.” But 
Canada, like Australia and New Zealand, has not 
stopped at the expression of pious principles; she 
has actually, as the Blue Book issued on Wednes- 
day tells us, formulated a scheme for the construc- 
tion of a small war fleet of cruisers and destroyers, 
which shall be owned, manned and controlled 
by the Dominion, and shall be ordinarily stationed 
in Canadian waters on one side or other of the 
great continent, but which shall, nevertheless, fit 
into the general scheme of Imperial defence. Un- 
fortunately, there is little homogeneity of opinion as 
to the best way of helping the Navy, and whilst one 
party favours the scheme outlined, another would 
prefer to see a substantial contribution made to the 
Estimates, whilst a third, taking a purely business 
view, fails to see that Canada has any need of naval 
assistance at all, and looks to -the assistance of the 
Unised States in case of trouble. It may be pre- 
sumed that the last party is composed largely of 
immigrant Americans, and we prefer to believe with 
Sir William ‘that strong national feeling in the 
Dominion revolts from any policy involving depend- 
ence upon the United States, and recognises the 
certainty that such dependence must necessarily be 
paid for dearly.” 


The particular direction which the co-operation 
of our Colonies may take in support of an Imperial 
Navy is, of course, a matter which must be very 
largely decided by the internal politics of the 
Colonies themselves, and is hardly a subject which 
comes within the scope of a technical journal. We 
may, however, express our general agreement with Sir 
William White’s opinion that whatever the Colonies 
may decide to do, and particularly if they should 
ultimately build up for themselves, as Canada and 
Australia propose, navies of their own, there must 
be no question about concerted action when occa- 
sion arises. The Navy must be one, one great 
Imperial fleet, not a congeries of allied fleets, each 
member of which would have more or less independ- 
ence of the others. ‘‘An Imperial Navy,” said Sir 
William White, “must be one and indivisible, 
otherwise it cannot fulfil the duties imposed upon 
it. Its distribution and training in peace and its 
operations in war must be controlled by one central 
authority. Dominions beyond the seas may con- 
struct, maintain, own and control their fleets in peace 
time without serious loss of efficiency to the Navy as 
a whole; provided that types of ships and training 
of officers and men form parts of a common and 
complete scheme of naval defence. In time of 
war the available force of the Empire must act as 
a whole; its sections must be in constant, close, 
and cordial co-operation.” It does not require the 
example of Yalu to enforce an argument which 
every one knows by a thousand instances to be 
fundamentally true. Allied fleets, like allied armies, 
have ever been weaker than a single homogeneous 
whole ruled by one desire and commanded by one 
authority. But to carry out this principle of one- 
ness it is not sufficient that the fleets of Australia, 
Canada, and in due course, no doubt, of Africa, 
should faithfully serve as units of the Imperial 
Navy. To provide for their being of the greatest 
value in that capacity it is,in Sir William’s opinion, 
essential that “the character and constitution of 
the fleet required at various times to maintain 
supremacy at sea and to ensure free communica- 
tion between various portions of the British Empire, 
must be based upon a definite and well-considered 
scheme of naval defence—a plan of campaign. 
Each section of that fleet must have its duties and 
field of operations assigned thereto ; its constitution 
must be regulated by the task imposed uponit. A 
central authority must frame the plan of defence, 
and be responsible for introducing necessary modi- 
fications as circumstances change. On that central 
authority all contributories to the Imperial Navy 
should find representation.” Sir William White 
admits that such a General Naval Staff as is 
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it far from easy. It would have to decide 
between the best class of ships to suit what would 
often be—if not conflicting—at least different 
interests. Canada’s first object, for example, would 
clearly be to protect her own commerce, and she 
would, in Sir William’s opinion, wisely require a 
fleet of commerce-protecting cruisers of a type 
the construction of which has for some years 
been dropped, but to which we are, with a 
“saner policy,” now returning. Such matters 
could, however, be settled without any serious 
difficulty, seeing that, after all is said and done, 
the object of the Navy would be to preserve 
the integrity of the Empire as a whole, and to 
encourage and protect the trade between the 
different countries of which it is composed. Imbued 
with that single idea, difficulties would disappear. 
Canada, Australia, India, and America would recog- 
nise that the protection of thé Mother Country was 
essential to their welfare, whilst Great Britain, on 
the other hand, would not delay in her recognition 
of the fact that the health of the trade of those 
dependencies was refiected in her own prosperity. 
The idea of an Imperial Navy, which Sir William 
White laid before his hearers with all the rhetorical 
skill of which he is an acknowledged master, 
is the only solution of a problem which becomes 
more and more difficult as year succeeds year, and 
the outlay on the Navy increases by million upon 
million. The Colonies must take their share in the 
support of the Navy of the Empire to a far greater 
extent than the insigaificant one and a-half per 
cent. that they have hitherto contributed. They 
recognise that fact now, and are hastening to 
acknowledge their obligations either by contributions 
to the Estimates, or bythe purchase of ships that will 
relieve the Royal Navy. Only within the last two 
days we have learned from the official report of the 
Conference on Imperial Defence that the Australian 
Commonwealth will provide no less than thirteen 
shipsof various kinds, New Zealand will give a battle- 
ship-cruiser with a substantial subvention, and 
Canada will construct a few cruisers and destroyers. 
“ However much,” said Sir William, and we quote it 
in conclusion, as it is the last word that can be said 
on this matter, ‘however much present conditions 
may be regretted, there is and can be no hesitation 
or doubt as to the course to be followed in regard 
to the British Navy. It must be kept supreme. 
The outlay necessary to attain that end is increas- 
ing by ‘leaps and bounds’; the co-operation of the 
self-governing Colonies at this juncture, and the 
prospect of their continued and increasing help in 
the future, are facts of high import, and cannot fail to 
exercise widespread influence at home and abroad.” 


Propelling Machinery for Warships. 


THE inaugural address which was delivered on 
Tuesdav evening to the Junior Institution of 
Engineers by Engineer Vice-Admiral H. J. Oram, 
Engineer-in-Chief of the Fleet, on taking the presi- 
dential chair, is full of promise of future utility. 
The most substantial mistake made by those who 
invent and improve machinery of all kinds lies in 
producing that which is not really wanted, or 
cannot be used in the way intended. The mistake 
is normally the result of ignorance; not indeed of 
the principles of mechanics, but of the conditions on 
which any and every invention depends for its 
fitness. The modern machinery used in propelling 
vessels is all the result of hard work. Inventions are 
borne along the steadily flowing stream of time, con- 
tinuously, without ceasing. Some come into harbour; 
the greater number sink. Admiral Oram recounted 
the recent history of the marine engine; and he 
supplied information which ought to do mach to keep 
inventors from going astray, and wasting their 
time, their energies, and their money on devices 
which are futile. If he had done nothing more than 
explain with full knowledge of his subject, that the 
conditions prevailing in a ship of war are so 
different from those existing in a merchant ship, 
that what may be excellent in one is inadmissible 
in another he would have done most excellent 
service. He has, however, done very much 
more than this, for he has dealt with almost every 
department of marine mechanical engineering, and 
supplied information which has in many cases been 
regarded as confidential for reasons which no one 
understands outside the Admiralty. 

He began by comparing the reciprocating engines 
of the cruisers Shannon, Minotaur and Defence, of 
27,000 indicated horse-power, and of the battleship 
Lord Nelson and Agamemnon of 16,750 indicated 
horse-power, with the yet morerecent turbine engines 
of the Indomitable 41,000 shaft horse-power. The 
former are, of course, the last word in that type of 
naval engine, running as they do at speeds of 120 





to 145 revolutions per minute, and a piston speed 
of 1000ft. These things have been rendered pos- 
sible by the use of forced lubrication. In destroyers 
the whole of the working parts are enclosed in an 
oil-tight casing. In the larger ships with recipro- 
cating engines, pumps separate from the main 
engines are fitted for circulating the oil, the de- 
livery pipes being provided in duplicate. The oil 
supply to them is first led to the main bearings 
and thence through the shafting to the others, and 
in these ships it was not considered necessary to 
apply forced lubricatién to the crosshead pins 
or link gear. With a view to separating any water 
which might mix with the lubricating oil, owing to 
drainage from slide and piston-rod glands, an oil 
settling tank is fitted in each engine-room. It is 
all very pretty and simple—when we know how to 
do it. But this knowledge was not picked up in a 
moment. It is not, perhaps, too much to say that 
it is to forced lubrication the continued existence of 
the reciprocating engine in the Navy is largely due. 

The experiences obtained in ships of war by no 
means coincide, however, with those had in the 
mercantile marine. Admiral Oram gives 13°48 lb. 
as the weight of steam used per shaft horse-power 
per hour in the Dreadnought, which is about 
15 per cent. better than the results obtained with 
the reciprocating engines of the period. In later 
vessels the consumption has been reduced to a little 
over 12lb. This does not appear to be the result 
obtained in our great liners. At all events, the 
reciprocating engine still remains in favour, and 
nothing is ever heard of the superior economy of 
the turbine—note, too, the return of the Cunard 
Company to the piston type in its latest ship—which 
could hardly be the case if the experience already 
obtained pointed to any substantial saving in fuel. 
It is possible, however, that the naval reciprocating 
engine is not as economical as its fellow in the 
Merchant Navy. The whole tendency is to 
simplify turbine propelling machinery. The 
addition of separate turbines for cruising purposes 
has been found to be a mistake. With super- 


heating, the experience obtainel seems _ to 
be altogether unfavourable in the turbine, 
because of expansion and contraction. As for 


piston engines, even with superheats as low as 
60 deg. Fah. the high-pressure cylinder liners began 
to cut, and trials have been made by mixing super- 
heated and ordinary steam. Admiral Oram did 
not mention the fact that this system was patented 
by Wetherhed some fifty years ago, and tried with 
very fair success. Superheaters cannot be used at 
all if salt water gets into the boilers. because the 
tubes suffer from rapid corrosion. But they last 
well with surface condensers if the make-up feed is 
fresh. 

While referring to the difficulty of getting a high 
combined efficiency from the turbine and the pro- 
peller, he made no allusion to the recent schemes 
for the introduction of gearing or pumps between 
the turbine and propeller shafts. He concentrated 
his attention on the proposal that the turbine 
should drive a dynamo, and the dynamo should 
drive a motor on the propeller shaft. As the question 
stands now, he condemns the scheme very carefully, 
for reasons which do not seem to have suggested 
themselves to inventors. For example, it would be 
very difficult for a ship fitted with this class of 
machinery to keep station in manceuvres, because 
so far the various firms professing to make it can 
give only three electrical speeds, full, half, and 
quarter, a sub-division not nearly fine enough. 
Again, no saving in space would be effected, and 
there would be an absolute loss of 12 per cent. 
efficiency at least. It has not yet been shown that the 
increased efficiency due to larger diameter and slower 
speed of the screw would equal this, much less exceed 
it. Admiral Oram makes the remarkable statement 
that in particular cases, such as those supplied by 
large cruisers of the Invincible class, the fast 
running screws of the turbine have been as efficient 
as the slower running screws of the piston engine. 
Possibly this is, after all, not saying much for 
the latter. He gives a final blow to the scheme 
by saying that it is by no means clear that room 
could be found under the counters of war ships for 
screws larger than those now fitted. Mercantile 
practice is not much use as a guide it would seem. 


He dismisses, as being for the time outside of 
practical politics, the use of oil or producer gas 
engines. A favourable estimate gives the output 
of gas engines and producers as one ton per 11.6 
brake horse-power. But the turbine machinery and 
boiler of the Indomitable developed 13.8 shaft 
horse-power, and of the Bellerophon 13 shaft horse- 
power per ton. Against this is, of course, to be set 
an important reduction in the quantity of fuel to 
be carried. Admitting, however, that all other 





obstacles were overcome, the difficulty remains that 
no satisfactory gas producer has yet been deyisog 
for working with anything but anthracite, and this 
can only be obtained at a very few ports outsidg 
this country. Therefore, before any progress can 
be made with gas engines in the Navy a satisfac. 
tory bituminous coal producer must be available, 
Farthermore, a return to crank engines will cer. 
tainly not commend itself to those who are 
familiar with the turbine. Dealing lastly with oj] 
fuel, Admiral Oram told his hearers that so long as 
spraying with air or steam was retained no satis- 
factory results had been obtained. Spraying wag 
now effected by a pressure pump, and the resultg 
were quite contenting. But he added that while 
the total supply of mineral oil is only 3 or 4 per 
cent. that of coal the use of oil as a fuel must 
remain strictly exceptional. 

We congratulate Admiral Oram on his address, 
He certainly gave his audience a great deal to think 
about. If the thinking is done on right lines and 
without prejudice it must do the thinkers good, 
There is a great deal of ability wasted by the 
younger members of our profession because they 
have nothing to guide them along the proper path. 
Admiral Oram has said enough to stimulate his 
hearers to study the present position of propelling 
machinery in the British Navy—a very large sub- 
ject—and in some measure, at all events, to keep 
them from travelling on wrong roads in the pursuit 
of improvements. 


Ideal Locomotives. 


WE think that the discussion concerning locomo- 
tive engines which has proceeded for several 
months in our pages may now close. We suspect, 
indeed, that our correspondents will feel grateful 
rather than angry. For some while past they have 
been repeating themselves; and the endeavour to 
adduce a new argument must have become irksome. 
Obviously those who have taken principal parts 
have held the faith that there must be an ideal 
locomotive; but there has been no unanimity as to 
what the characteristics of the ideal locomotive 
shall be. The discussion has been curiously narrow 
in its scope. As we have recently pointed out, it 
has dealt more with cylinder proportions than with 
anything else. Compounding and non-compounding 
are inextricably mixed up with the capacity of cylin- 
ers. Next to nothing has been said about boilers, 
or grates, or frontends. Nothing at all worth saying 
about balancing or the performance of a locomotive 
as a vehicle. The beginning and end of the con- 
troversy has been fuel economy, which is only, as 
we have often urged, a second-rate factor in deter- 
mining the merits and demerits of any typo of 
locomotive. 

The present controversy is no way different from 
all other controversies ; so far as we can see no con- 
versions have taken place. Each man still holds 
that he is right. Furthermore, there has been 
very little direct practical evidenca brought forward 
by any of the controversialists to prove his case, 
and many of the arguments used have only a 
limited application, while others ignore considerable 
factors, or are ignorant of their existence. No one 
has stopped to think of the element of first cost, 
or maintenance, or lubrication, or demurrage, or 
the effect of an engine on the road. We might 
name a dozen things well worth intelligent discus- 
sion about which nothing at all has been said. If 
these matters were taken into consideration we 
should be further than ever from arriving at an 
ideal locomotive. 

The locomotive is the most remarkable machine 
ever constructed to develop power. No other 
motor works under the same varying conditions. 
At one moment we find it developing maximum 
horse-power while making, perhaps, ninety or one 
hundred revolutions per minute. Soon afterwards it 
is again giving out maximum power, while its cranks 
are turning round 300 or 350 times in a minute. 
It is aslow-speed engine. It is a high-speed engine. 
It isan alland every speed engine ; and it is expected 
to be economical, no matter what the average 
cylinder pressures may be. The resistance whicl 
it has to overcome varies from minute to minute. 
It must behave well as a vehicle. It must be 
beyond all other machines trustworthy. With 
heavy, fast, long-run trains it has to work within 
an inch of its life for hours together. There is 
nothing like it in the world. The motor car has no 
such difficulties to contend against. If it has to 
climb a hill the gear is changed. There is no 
change gear for the railway engine. The torpedo 
destroyer’s engines are to a certain extent like the 
locomotive; but the occasions when full power is 
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wanted and put forth are quite rare. With the 
locomotive maximum power is the rule, not the 
exception. 

[t ought to be obvious that to get an ideal engine 
under such conditions is from one point of view 
hopeless ; from another we have it already. very 
locomotive is an ideal machine. All depends on 
the concept formed, on the standard of excellence 
to which the ideal engine must conform. As we 
have already said, each man will shape his own 
ideal, or will reject the notion as impracticable. 
So far no one has attempted to do more than say 
that some given type will be better than other 
types; but the so-called proof is seldom con- 
vincing, or, if convincing, satisfying. Take, for 
example, compounding. It would be quite out 
of place to say anything here about the merits 
demerits of the system from a theoretical 


or 
point of view. It is certain, however, that the 
principle has been very fully and_ carefully 


tried for a great many years on many of our great 
railways under the most varying conditions, and on 
none of them has it retained its position. It is 
merely wild hitting in the dark to say that its un- 
popularity is due to prejudice. The truth is that 
the only possible advantage the compound has over 
the non-compound is fuel economy ; but as we have 
often explained, the saving must be a very large one 
if it is great enough to counteract contingent dis- 
advantages. So far as we are aware, no one 
attempts to say that under favourable conditions 
the compound will not save coal. But the facts go 
to show either that these conditions are not present 
on British railways to any notable extent; or else 
that the expenses of maintenance and so forth are 
so great that compounding is not worth having. It 
is improbable that any of our correspondents has 
had recent running shed experience, or has received 
drivers’ and examiners’ weekly and daily reports. 
These things do not reach the public, but they repre- 
sent very special and valuable information, enabling 
locomotive superintendents to decide on the per- 
petuation or rejection of any particular system of 
construction or method of working. We do not, of 
course, wish it to be supposed that we think that 
finality has been reached, and that no further 
developments or improvements are possible. Far 
from that, we believe that they will be made; but 
it is not necessary that they shall be confined to 
augmenting economy in fuel. But even in that pro- 
gress will take place. Superheating has for some- 
time past been tried on a scale and with a com- 
pleteness never before attempted in this country. 
Of the economy secured there is no question. 
Nothing but the lapse of time can tell us whether 
the price paid for the saving is or is not too great. 
Meanwhile we would ask our correspondents to 
possess their souls in patience. New experience 
will be acquired. New developments will take 
place, and they will, haply, find new things to say, 
and we shall find space in which they may say 
them at another time in the not distant future. 


Warship Armament. 


WITH a new type 13.5 gunon trial in the British 
Navy, anda l4in. gun in the United States also 
under test, it is impossible not to feel that we may 
be on the eve of another revolution in naval con- 
struction. Probably, however, every nation will 
hold back the actual mounting of heavier guns as 
long as possible, on the grounds that the adoption 
of bigger pieces would render obsolescent many 
existing ships which are now quite up to date. On 
@ previous occasion some years ago, when there was 
a similar leaning towards a bigger gun, the intro- 
duction of more powerful guns on medium calibre 
checked any great progress in that direction. No 
war occurred to test whether a few enormously 
powerful guns were better than a larger number of 
more moderate pieces. For instance, it was never 
known whether the Benbow, with her two 16in. 
guns, was or was nota better ship than the Camper- 
down with four 13.5in. pieces. As the majority of 
the Admiral class received the Camperdown arma- 
ment, and if was subsequently repeated in the 
Royal Sovereigns, the assumption is that the naval 
authorities of those days were satisfied that two 
enormously powerful guns were not equal to four 
gans of somewhat lesser power. The experiments 
of more than two enormously heavy guns was only 
tried in the Italian navy in the Lepanto and Rug- 
giero di Lauria classes. There is considerable 
doubt as to whether any of these ships ever used 
all four big guns at once, or what would have 
happened to them if they had done so! 


To-day, however, ships are larger, and construc- 
tive methods have improved. The modern idea 








of a Dreadnought with 13.5in. guns is simply a 
Dreadnought that carries that calibre instead of the 
normal 12in., and as yet no idea seems to obtain of 
substituting a few heavy guns for a larger number 
of lighter ones. In connection with the armament 
of modern warships comes the problem of three- 
gun turrets, which appear in Japanese, German, 
French, and Italian designs. Whether in all these 
cases it will be proceeded with is another matter, 
but it is an indication of the problem that the 
immense length of modern artillery is producing. 
How to get the guns in is already an acute problem, 
for there must obviously be some limitation to the 
possible dimensions of warships. Their size cannot 
but be governed by the dimensions of docks; and 
even more by the depth of water in harbours and 
in channels. In Germany, where the draught 
problem is most acute, a solution has been sought 
in an enormous increase of beam. But here, again, 
limitations must be imposed by the width of the 
available dry docks. In the United States the 
Panama Canal is a governing factor, and one very 
promising design appears to have been abandoned 
owing to the fact that it would have been unable to 
negotiate the canal. Itis said to be a fact that if 
the Dreadnought went up to Chatham Dockyard 
she might have to wait for some weeks before she 
could get down again. 

These are problems that must profoundly affect 
naval armaments, and since that solution of the 
problem which consists in making the ship bigger 
cannot be very much longer continued, the coming 
controversy in the immediate future is not unlikely 
to be a revival of the old puzzle: Are a few very 
powerful guns superior or inferior to a larger num- 
ber of lesser power? To this question there is 
not a single shred of historical data to assist an 
answer. 
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The Gas, Oil and Petrol Engine. By Dugald Clerk, F.R.S., 
M. Inst. C.E. Vol. I. 9 x 6. 380 pages. Longmans 
and Co. 

No one who is at all acquainted with the immense pro- 
gress made in late years with all that appertains to the 
internal combustion engine will be surprised to hear that 
it has been found necessary to re-issue Mr. Dugald 
Clerk’s well-known book in a form more than double its 
original size. The last edition of the book was printed 
in 1896, and in the thirteen years that have elapsed the 
science of thermodynamics, as affecting the internal 
combustion engine, has been greatly changed. The 
present volume is devoted to thermodynamics, and some 
three-fourths of it is new. A companion volume on the 
engine in practice is to follow, and it will probably be 
found that that side of the subject has required to be 
rewritten to an equal extent. The modern petrol engine 
has almost entirely been created since 1896, and its 
handy and portable size has led to its characteristics 
being studied to a greater degree than those of any other 
types of engine; so there is correspondingly more to 
write about it. 

This first volume is divided into ten chapters and 
five appendices. The introductory chapter is an histori- 
cal sketch of the gas, petrol and oil engine to 1908, a 
subject for the discussion of which Mr. Clerk, by reason 
of his legal experience, is peculiarly fitted. Its substance 
is chiefly that of the corresponding chapter in the earlier 
edition, but brought up to date. The author is able to 
give some very interesting statistics of progress made in 
the manufacture of gas engines, particularly those of 
large size. He quotes Mr. Adams’ estimate that 350,000 
horse-power is now at work or under construction in the 
United States. As regards Europe, he gives Mr. Mathot’s 
figures, which are so striking as to warrant reproduction. 
The estimate of large gas engines “recently” built in 
Europe is:—‘ Messrs. Crossley Bros. 57 motors, with an 
aggregate of 23,660 horse-power; Messrs. Ehrhardt and 
Sehmer 59 motors, total 69,790 horse-power; Otto 
Gasmotoren Fabrik 82, total 47,400 horse-power ; 
Gebriider Kérting 198, total 165,760 horsa-power; 
Société Alsacienne 55, total 23,410 horse-power ; Société 
John Cockerill 148, total 102,925 horse-power; Société 
Suisse 67, total 8620 horse-power ; Vereinigten Maschinen- 
fabrik Augsburg and Niirnberg 215, total 256, 240 horse- 
power. The mean power of the gas engines made by 
Messrs. Ehrhardt and Sehmer and the Augsburg and 
Niirnberg companies is in each case 1200 horse-power. 
It is stated that in one factory there are gas engines 
representing a total output of 35,000 horse-power. These 
European large gas engines thus give nearly 575,000 
horse-power between them.” 

The next three chapters describe the method of 
operation of the internal combustion engine, its general 
classification and the thermodynamic principles con- 
cerned, assuming the working medium to be “air.” This 
part of the book is not new, and we need not refer to it 
further, beyond saying that it is a useful, though 
somewhat lengthy, discussion of the various conceivable 
cycles of operation. 

Chapters 1V. and V. contain important new matter. 
The author discusses the effect of temperature and 
pressure upon specific heat. Regnault’s, Joly’s, Holborn, 
and Austin’s, Mallard and Le Chatelier’s and Langen’s 
results are carefully discussed, and the complicating 
effect of dissociation considered. The rapid increase of 
specific heat with temperature, in the working medium 











It is 


of the gas engine, is, of course, now admitted. 
interesting to notice how very slowly—judging from 


Joly’s figures for carbon dioxide—the specific heat 
changes with pressure; even at 320lb. per square inch, 
the specific heat was found to be only some three per 
cent. greater than at 100lb. per square inch. Having 
cleared the ground of these preliminary matters, Mr. 
Clerk proceeds to his main theme, the analysis of 
explosion curves, and to this devotes nearly one hundred 
pages of the book, besides a large part of the appendices. 

Chapter VI. is given up to the experimental investiga- 
tions of explosion and cooling in a closed vessel, and the 
following chapter to a discussion of the data deducible. 
The very earliest experiments having permanent value 
were made by the author in 1884. This early experience, 
together with the close attention he has given to the sub- 
ject in the twenty-five years that have followed, entitles 
him to speak with greater authority on these matters 
than any other man living. But so large is the subject 
and so many difficulties does it present that even a 
preparation such as Mr. Dugald Clerk’s is none too 
much to ensure an effective grasp being obtained. Even 
to Mr. Clerk himself we feel that some of these difficulties 
have proved unsurmountable—largely, no doubt, because 
of the uncertainty of our knowledge of many important 
physical data. 

Among other matters the author discusses the anomaly 
in Grover’s experiments that so much lower pressures 
were found than had been obtained by other observers. 
This he attributes to incomplete combustion, which we 
seem to recognise as a favourite explanation of Mr. 
Clerk’s. He does not accept the experimenter's own sug- 
gestion that this result was due to the influence of a 
water film, although support is afforded to this hypothesis 
by the fact that oil engine builders are now using water 
injection for the purpose of reducing pre-ignition. Mr. 
Clerk’s explanation, ingenious as it is, does not render 
Grover’s view any less tenable. 

The eighth chapter on “ explosion and cooling in a 
cylinder behind a moving piston,” brings theory into very 
close relationship with actual practical work. The extra 
complication due to the moving piston is, from the theo- 
retical point of view extremely—almost bafflingly—great. 
The exposed surface is continually altering its area, its 
temperature is continually being “ wiped down” by the 
piston, the shape of the space in which the hot gases 
are confined is continually changing. Worse still, the 
piston is at a very different temperature to the walls, and 
at different moments is at differing distances from the 
centre of the volume of the gas. Mr. Clerk needed there- 
fore not alittle courage to compile even twenty-two pages on 
so thorny a subject. Experiments are few and uncertain, 
so that there is difficulty, even with the assistance of the 
very elaborate work of Messrs. Bairstow and Alexander 
—highly creditable as the latter is to the Royal College 
of Science —in accepting some of Mr. Clerk’s conclusions. 
This difficulty is noticeable even in the author's descrip- 
tion of his own experiments on successive compressions 
and expansions in a gas engine cylindei, where in order 
to obtain his well-known specific heat figures, he had to 
make an assumption as to the cooling loss, the validity of 
which the B.A. Gaseous Explosions Committee found it 
necessary to criticise. The Committee gave reasons for 
thinking that Mr. Clerk’s figures were all of them too 
high. We notice that although this report appears as an 
appendix to the book, the author has not revised his 
figures, and it would possibly have been better, had 
arrangements so permitted, to have delayed publication 
until this could have been done. An unexpected feature 
of these particular experiments is that the specific heat 
values show but little increase at the higher tempera- 
tures, which seems an unlikely occurrence, since any 
dissociation of the carbon-dioxide that there may be 
would tend to increase materially the apparent specific 
heats at the higher temperatures. All these matters are 
now under investigation, and one cannot but feel the 
difficulties in which an author is placed who endeavours 
to deal with the subject at the present time. 

In the last chapter we come to considerations of the 
efficiency of actual engines. We find an increase in 
brake thermal efficiency from 14 per cent. in 1882 to 
32 per cent. in 1908; this is rapid progress, and we do 
not think the figures can go much higher unless some 
means of compounding is found. In this chapter Mr. 
Clerk also describes the gas engine tests carried out by 
the Institution of Civil Engineers’ Committee, the optical 
indicator devised by Professor Hopkinson, and the 
measurements of the mechanical efficiency made there- 
with on a petrol motor. An account is also given of 
Professor Burstall’s 1908 report to the Institution of 
Mechanical Engineers on some experiments made with a 
Premier gas engine working with Mond gas at various 
compression ratios. The volume concludes with five 
appendices, on the “ Determination of Charge Weight in 
Internal Combustion Engines,” on the ‘Calculation of 
Adiabatic Lines with Varying Specific Heat of Working 
Fluid ’— an approximate method—on the “Calculation of 
Efficiency with Varying Specific Heat of Working 
Fluid”—an approximate graphical method,—the first 
report of the B.A. Committee on ‘ Gaseous Explosions,” 
and lastly, a table of the “Adiabatic and Isothermal 
Compression of Dry Air.” 

Except for small details, the worst criticism to be made 
of the book is that it attempts too much. On the other 
hand, there are many reasons to be grateful to Mr. 
Dugald Clerk for bringing into a single volume an account 
of the experiments of so many of the workers in this field. 
Although, for the reasons mentioned, it would be rash to 
consider what is written in this volume as the last 
word on the subject, it is interesting to read Mr. Clerk’s 
conclusion at the end of Chapter VII., that—‘So far as 
economy is concerned, heat loss may be rendered 
negligible without having recourse to incandescent walls or 
non-conducting linings, which for a long time have formed 
the favourite device of the inventor who imagines that 
the greater part of the heat loss of an engine is through 
the enclosing walls. It is also evident from the curves 
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that the rate of reduction of heat loss diminishes with 
increased density, so that little increased heat saving 
would follow greatly increased density,” and that “it is 
evident that loss by cooling may be reduced indefinitely 
by increasing the dimensions of the engine, so that 
when volumes of flame, such as 64 cubic feet, are used 
in an engine, which is the order of dimensions of many 
large engines now, heat loss may be rendered practically 
negligible even with a non-compression engine.” 

In case the book may go to yet another edition at an 
early date, we draw Mr. Clerk’s attention to the table of 
efficiencies on page 92, which is repeated in exactly the 
same form seven pages later on, and in each case with 
three out of the eight figures incorrect. 

We are grateful to Mr. Dugald Clerk for the first instal- 
ment of this new edition, but we shall look forward 
with particular interest to the next edition, in which the 
author will, perhaps, be in a position to give us the result 
of his analysis of the important experimental work now 
in hand, which it is possible will by then have been brought 
toaconclusion. The following interesting prophecy made 
by the author at the close of his sketch of the past history 
of the internal-combustion engine is worth quoting in 
conclusion :—“‘ These motors have almost fulfilled the 
expectations of those engineers who—like the author— 
have devoted a large part of their lives to their study 
and advancement. They are looking forward now to 
the completion of the work begun so many years ago, 
and expect at no distant date to find the internal-com- 
bustion motor competing with the steam engine, even 
in its latest form—the steam turbine— at sea as vigor- 
ously as it does at present on land.” 


SHORT NOTICES. 


The Polar Planimeter. By F. J. Gray. London: St. 
Bride's Press, Limited. Price 1s. net.—The variety of uses 
to which a planimeter may be put are probably recognised by 
few engineers other than ship’s draughtsmen. There are 
applications of this beautiful instrument wh‘ch wou'd, we 
believe, be found to simplify many otherwise tedious calcula- 
tions of a graphical nature; but there is, unfortunately, a 
prevalent idea that its use requires high mathematical ability 
and considerable skill in manipulation. Even of those who 
make frequent use of the planimeter, few seem to understand 
its principle. To all classes we would recommend the present 
little volume, as it contains everything that is necessary for 
an understanding of the instrument. There are many ac- 
counts of the working of the planimeter to be found in 
various places, but nearly all these involve the higher mathe- 
matics. In this work the explanation is given in simple 
terms, and does not call for more knowledge on the part of 
the reader than is ordinarily possessed by many people to 
whom its advantages are at present unknown, and whose 
work would te considerably simplified and expedited by its 
use. The author bases his explanation on a conception of the 
wheel of the instrument as travelling along a path made up ofa 
succession of concentric circular arcs in the form of steps. 
Such a geometrical solution has, we know, been given before ; 
but the present book makes it available to many who would 
otherwise not have heard of it. 


Elementary Electrical Calculations. By T. O’C. Sloane, 
Ph.D. London: Crosby Lockwood and Son. Price 9s. net.— 
The study of electrical engineering is essentially mathe- 
matical, and no student can be well advised who takes up the 
theory of the subject without having previously mastered at 
least the more elementary portions of the different branches 
of mathematics. In the present work the author has 
attempted to cover a wide field, embracing all the more 
fundamental calculations of an elementary course of study in 
this particular subject. Some idea of the work and of the 
class of student for whom it is suited will be gathered from 
the author’s statement in his preface. According to this 
there are very few calculations in the book calling for the 
use of algebra higher than that involved in using the various 
applications of Ohm’s law. This is true of the earlier parts 
of the book, but towards the end determinants and theories 
involving a knowledge of the calculus are introduced, so that 
theauthor apparently presupposesa simultaneous study of pure 
mathematics on the part of hisreaders. Toastudent without 
mathematical knowledge, or to one who has already acquired 
@ fair amount, the book will, we think, be not altogether in- 
dispensable; to those who commence their acquaintance 
with the two subjects at the same time it should prove of 
some value. 
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Etude Complémentaire sur la Stabilité du Matériel des 
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Bandages. By George Marié. (Extrait des Memoires de la 
Société des Ingénieurs Civils de France.) Bulletin de Mai, 
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Tue Government chincona factory in Bengal last year 
utilised 938,800 lb. of bark. The quantity of quinine manufac- 
tured was 36,919 lb., and of cinchona febrifuge 7281 lb. A start 
wes made to turn out quinine in tablet form. The receipts of the 
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160-TON ELECTRIC REVOLVING CANTILEVER 
CRANE. 


AN excellent example of modern cranework has recently 
been supplied to the Admiralty at the Keyham extension of 
H.M. Dockyard, Devonport, by Cowans, Sheldon and Co., 
Limited, of Carlisle. The crane, which was completely 
designed by the manufacturers, is nominally of 160 tons lift- 
ing capacity, but has been tested in accordance with the 
usual Admiralty requirements with a load of 240 tons. From 
the illustrations it will be seen that the crane is of the 
revolving cantilever type. The crane is constructed to lift a 
working load of 160 tons at 25ft. radius, 80 tons at 105ft. 
radius, and 50 tons at 128ft. radius. The various motions 
are being worked at the following speeds, which are some- 
what in advance of the specified requirements :— 
Main lift, 160 tons (two blocks) at 6ft. per minute. 

*” £0 tons (one block) at 6ft. - 
loads up to 15 tons at 30f * 
30 tons at 20ft. 
loads up to 75 tons at 75ft. 


Light lift, 


” 


Traversing, 160 tons at 30ft. % 
* 80 tons at 60ft. i 

Revolving, 160 tons, 1 revolution in 8 minutes. 
80 tons, 1 revolution in 6 : 


a no load, 1 revolution in 6 


The main lifting gear consists of two independent pur- 
chases of 80 tons capacity each, this arrangement being 
provided in accordance with Admiralty requirements, to 
enable long guns and shafts to be angled when being passed 
through hatchways, &c. Each main block is carried on 
eight parts of 4}in. circumference steel wire rope, which is 
sufficiently long to enab’e the blocks to be lowered 50ft. below 
the quay level. Each rope is coiled in one layer on a 
turned and grooved cast iron barrel, 6ft. 6in. diameter by 10ft. 
long. The ropes were supplied by T. and W. Smith, Limited, 
of Newcastle-on-Tyne. They wereof the firm’s extra special 
flexible plough steel quality, and comprised the following 
lengths and sizes :—2034ft. and 2053ft. of 4fin. circumference ; 
1218ft. of 4zin. circumference; 162ft. and 277ft. of 3in. cir- 
cumference. The main barrels are driven from the motor 
through three reductions of steel machine-cut gearing. The 
speed-changing gear isenclosed in a complete cast iron oil bath. 
An automatic solenoid brake is fitted on an extension of the 
armature shafts, and arranged to come into action imme- 
diately the current is cut off from any cause. In addition to 
the solenoid brake, a large automatic mechanical brake of 
the Weston screw type is fitted on the intermediate shaft. 
These brakes are constructed entirely of steel and gun-metal, 
and are enclosed in a complete cast iron oil bath. The light 
lift gear is of similar construction to the above, but is arranged 
to lift the load on four parts of 44in. circumference steel wire 
rope, two parts being coiled on the barrel in right and left- 
hand coils. The motor, speed changing gear, and brakes are 
arranged to be interchangeable with those for the main lift. 
The traversing gear consists of two barrels, driven by a motor 
through steel machine-cut gearing, and is provided with an 
automatic solenoid brake on the intermediate shaft. Two 
ropes are taken from*each barrel, one being carried to the 
trolley direct and the other round the pulleys at the end of 
the cantilever and back to the trolley. The whole of the 
above machinery is carried on one self-contained steel framing, 
which is rigidly bolted to the cantilever. An overhead 
traveller is provided over the gear, and arranged to lift one 
main barrel complete with its spur-wheel and shaft, which 
represent a load of 12 tons, and to lower it to the ground level. 
The lifting gear on this traveller is worked electrically, and 
the traversing and travelling motions by hand power. The 





factory fell short of the expenditure by Rs. 31,000, 


whole of the machinery is enclosed in a strong steel house, 











which is 46ft. long by 24ft. wide by 23ft. bigh, covered on 
the sides and ends by flat steel plates, and on the roof by cor- 
rugated sheeting. Tho back end of the house is arranged to 
enable the overhead crane to be travelled out when required. 

The trolley frame is constructed entirely of steel plates and 
sections, and is mounted on four pairs of cast steel rail 
wheels. The various rope pulleys are of cast iron, well ribbed, 
and bushed with brass. Heavy straining screws are fitted at 
each end of the trolley for adjusting the traversing ropes. 

The two cantilever girders are about 220ft. long by 28ft. 
deep at the centre, and are fixed parallel to one another at 
20ft. centres. The bracing is arranged on the Warren 
principle, with intermediate struts to reduce the bending in 
the upper flanges. Each top flange is provided with a double 
rail track, placed at 2ft. Gin. centres. The top and bottom 

booms are braced together horizontally from the centre to 
the back end, and the extreme forward ends are strongly 
united by a heavy bridge girder. Buttress struts are fixed at 
the centre, and also a diaphragm bracing over the roller path to 
prevent any lateral movement. A large plate and angle 
ballast box has been built in between the girders at the 
back end, and filled with 160 tons of stone ballast. Rope 
rollers are provided along the girders to carry the slack ropes, 
and the necessary stairways, platforms, and handrails are fitted. 

The roller paths are 46ft. diameter, and each consists of 
single web circular girders, 2ft. Gin. deep. The girders are 
stiffened round the circumference, and the top girder is 
further strengthened by heavy cross girders. Each girder is 
fitted with a broad forged steel pathway, machined on the 
wearing surfaces to the correct angle. The superstructure 
revolves on 72 solid forged steel rollers, each alternate one 
being connected to the centre casting by steel radial rods. 
The centre pin is of forged steel, 18in. diameter, and is 
carried in substantial castings attached to the upper circular 
girder and the centre pin girder on the tower. The revolv- 
ing motion is transmitted to the rack through worm, spur, 
and bevel gearing. The worm gear consists of a steel treble 
threaded worm, connected to the motor armature shaft, and 
working into a phosphor bronze wheel, the whole being 
enclosed in an oil bath. A slipping device is fitted to the 
intermediate spur gear to relieve either the gear or structure 
from undue shocks. The rack pinion is of forged steel, and 
the rack of cast steel, made in segments and bolted to the 
lower circular girder by turned steel bolts. The whole of 
the gear has machine cut teeth, except the rack. The 
revolving machinery is provided in duplicate to enable the 
crane to be revolved without delay in case of a breakdown. 
[he motors and worm gear are enclosed in a steel house, 
which is fitted with tackle for dismantling and repairs. 

The tower is 109ft. high above quay level, and 46ft. square 
to the centres of the main columns. The latter, which are 
2ft. 6in. square, are fitted with grillage sole-plates, and are 
embedded in the solid concrete for about 11ft. The tops of 
the columns are connected by heavy braced girders 15ft. 
deep, which in turn carry the various cross girders provided 
to support the lower roller path. Lattice diagonal and cross 
ties are connected to each of the columns to brace the tower 
and to withstand the wind forces. Broad steel stairways are 
carried round the tower up to the top platform. 

A feature of the crane is the arrangement and position of 
the operator’s cabin, which has been fixed about 25ft. above 
the quay level, in order to bring the driver as close to the 
work as possible. The cabin is carried on a lattice steel 
frame, which is turned by the crane as it revolves. In 
addition to the controllers, switchboard, &c., a telephone of 
the Graham navyphone type is fitted in the cabin to enable 
the operator to communicate with anyone in the machinery 
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house. There is also an alarm bell and indicator to warn 
the operator when either of the two purchases is being 
overloaded from any cause. A dial radius indicator, worked 
from the traversing gear, is provided in front of the driving 
position to enable the operator to see the permissible loads 
and radii. 

The following motors have been fitted on the crane to work 
the various motions, viz. :— 


Main lifting 2 motors, each 60 B.H.P. at 550 revs. per rin. 
Auxiiary lifting 1 motor DW « «= me * a 
Traversing » SO» on § ” 
Revolving .. 2motors,each 60 ,, ,, 550 ms 
Overhead crane 1 motor 1 = 630 os 


The motors are of the totally enclosed series-wound multi- 
polar type, wound for working with direct current at 440 volts. 
The rating provides for a temperature rise not exceeding 70 deg. 
Fah. after one hovr’s run on full load. The auxiliary lift, 
traversing, and revolving motors are each provided with a tram- 
way type controller. The two main lift motors are worked 
off a special three-drum controller, so arranged that the right 
or left-hand drums control the corresponding sets of gear in 
the ordinary way. When it is required to work the two sets 
of gear together the two motors are controlled off the centre 
drum. An adjustable field rheostat is provided to ensure the 
two motors running at the same speed, independently of any 
unequal loads. During the trials this arrangement was 
tested by lifting 120 toms on one block, and no load on the 
other, and we are informed that under these extreme condi- 
tions the speed of both sets of gear remained the same. The 
makers point out that the great advantage of this arrange- 
meut will be apparent to any one used to lifting heavy loads, 
as no time need be wasted in ensuring that there is an equal 
load on both hooks. If it is desired to lift a load level it can 
be done by means of the field rheostat, or the load can first be 
adjusted to any desired angle, and then lifted at this angle 
through the full lift. The switchboard has an enamelled 
slate base containing the following mountings, all of which 
are enclosed in sheet steel cases:—One main double-pole 
switch, one main double-pole quick-break circuit breaker, one 
double-pole switch and:circuitsbreaker for’each motor circuit, 
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double-pole fuses for each motor circuit, one double-pole 
switch and fuses for each lighting circuit. 

The tower, cantilever, and cabins are lighted by means of 
incandescent lamps enclosed in water-tight fittings, and 
arranged, two in series, on iron standards. The cables 
throughout the crane are of ‘‘ Association’’ quality, taped, 
braided, and compounded, and carried in solid drawn galvan- 
ised steel conduits. The whole of the above electrical equip- 
ment was supplied by the British Westinghouse Electric and 
Manufacturing Company, Limited, Manchester, with the 
exception of the lighting and wiring, which was carried out 
by Cowans, Sheldon and Co.’s own electrical engineers. The 
crane was erected by means of a 15-ton steam derrick crane, 
which was mounted on a timber staging 100ft. high, this 
being in turn carried on steel trucks which travelled on a 
double track laid parallel to the dock wall. The crane was 
practically completed last June, and put through a series of 
preliminary trials with gradually increasing loads by the 
makers, during which time the deflections throughout the 
structure were carefully taken and checked. The crane was 
then tested officially with loads up to 240 tons. All the 
tests were, we understand, carried satisfactorily. The 
deflection at the front end of the cantilever when lifting 160 
tons at 95ft. radius was 43?in. and 7?in. with 240 tons. The 
structure showed no sign of lateral deflection or vibration 
under any of the conditions through which it was worked. 
Each set of gear was tested with a load of 120 tons, 
which was satisfactorily sustained and lowered by both 
the solenoid and the mechanical brakes independently. 
The mechanical brake was first disconnected, and the 
te:t load lowered on the solenoid brake by hand, and 
afterwards the solenoid brake was disconnected and the load 
lowered by the motor through the mechanical brake. The 
specified speeds were slightly exceeded, as previously men- 
tioned, in all cases without the motors consuming more than 
their rated current. 

Owing to the weather exposure to which such cranes are 
subjected, and to the difficulty of preventing corrosion, no 
plate or section of less than gin. thick has been used on any 
part of the crane except the house sheeting and certain 
chequered floor plates. When designing the crane, Cowans, 
Sheldon and Co., Limited, also made a strong point in avoid- 
ing all enclosed or inaccessible pieces of girder work, a rule 
which was extended even to the circular girders, which for 
this reason were made of the single-web type. Great care 
was takon to eusurs the stability of the crane being correct, 





and the whole of the work was carefully weighed during 
erection to check the calculated weights. The centres of 
gravity with no load and with the full load fall about equi- 
distant on either side of the centre pin, and with the 240-ton 
load the centre of gravity was about 4ft. inside the pathway. 
The whole of the foundations for the crane were prepared by 
the dockyard authorities, and are of a very substantial 
description. Owing to pressure of work in hand at the time 
the crane was ordered, Cowans, Sheldon and Co., Limited, 
after preparing the whole of the detail drawings for the tower 
and cantilever, sub-let this part of the work to Arrol’s Bridge 
and Roof Company, Limited (now A. and J. Main and Co., 
Limited). 








FORTHCOMING MEETINGS. 
II. 


THE Institution of Electrical Engineers has provisionally 
fixed the dates for the reading of three papers for the current 
session. The first is on ‘‘The Present Aspects of Electric 
Lighting,’’ the authors being Messrs. Handcock and Dykes ; 
the second is entitled ‘‘ Notes on Methods and Practice in 
the German Electrical Industry,’’ and is by Messrs. Lepine 
and Stelling ; and the third, which is to be read by Dr. J. 
A. Fleming, is on ‘‘ Some Quantitative Measurements in 
connection with Radio-telegraphy.’’ The dates provisionally 
fixed for these papers are November 25th, December 9th, and 
December 16th respectively. 

The Manchester Students’ Section of the Institution of 
Electrical Engineers will hold its first meeting on the 23rd of 
the present month, when Mr. V. W. Newman will read a 
paper on ‘‘The Testing of Electrical Machinery.’’ On 
December 7th Mr. A. L. Hawes is to present a paper on 
** Electric Cranes,’’ and on the 21st of the same month there 
is to be a debate on ‘‘ D.C. versus A.C. for Railway Traction.’’ 
Messrs. P. Kemp and W. A. Stephens have promised a paper 
on *‘ The High-tension Spark Discharge in Air,’’ the date 
given on the programme being January 18th. ‘‘ Face Plate 


Type Starters and Control Apparatus ’’ is the title of a paper 
to be presented by Mr. J. G. Travis on February 1st. On 
the 15th of the same month there is to be a joint meeting with 
the Manchester and District Junior Gas Association, when a 
debate will take place on ‘‘ Gas v. Electricity for Heating and 
Power Purposes.’’ At the following meeting, which will take 
place on March Ist, Mr. J. J. Law Brooks will read a paper 
on ‘* The Commercial Side of the Electrical Industry.’’ On 
the 15th of the same month Messrs. J. P. Gardiner and 
R. L. Bell are to present a contribution on ‘‘ A Modern Tele- 
phone Exchange.’’ The second supper and smoking concert 
takes place on April 5th. On the 19th of the same month 
the annual general meeting will be held, when a paper is to 
be read by Messrs. F. Shaw and J. Davis, entitled ‘‘ The 
Application of the Cradle Dynamometer to the Testing of 
Electrical Machinery.’’ 

The Institute of Marine Engineers has already had quite 
a number of meetings since the first, which took place on 
September 27th. Mr. J. M. Newall is to present a paper on 
December 6th, the title being ‘‘The Engine-room Tele- 
graph.’’ A lecture on ‘‘ Fuel Test’’ will be delivered on 
Monday, December 13th. On January 10th a discussion will 
take place on Mr. Ruck-Keen’s paper on the ‘‘ Treatment of 
Marine Boilers.’’ 

The next meeting of the Incorporated Institution of Auto- 
mobile Engineers takes place on December 8th, when Mr. 
F. W. Lanchester is to read a paper on ‘‘ Tractive Effort and 
Acceleration of Automobile Vehicles on Land, Air and 
Water.’’ ‘‘Some Modern Developments of Commercial 
Motor Vehicles ’’ is the title chosen for a paper by Mr. T. B. 
Brown, which, according to the programme, will be read on 
January 12th. At a meeting to be held on February 9th, 
Mr. Mervyn O’Gorman will deal with the subject of 
**Coachbuilding.’’ Other papers on the programme of this 
Institution are ‘‘ Valves and Valve Gearing for Petrol 
Motors,’”? by A. Craig; ‘‘ Chains for Power Transmission,’’ 
by A. S. Hill; and ‘‘ Forced Lubrication,’ by R. K. 
Morcom. The dates for these last three papers are March 
9th, April 13th, and May 11th respectively. 

The Association of Birmingham Students of the Institution of 
Civil Engineers holdsits first meeting on November 25th, when 
Mr. A. D. Greatorex will deliver his presidential address. 
Mr. E. L. R. Muir is to read a paper on December 2nd, the 
title being ‘‘ Notes on the Design of Railway Underbridges.’’ 
On the 16th of the game month the subject of bridges will 
again be dealt with by Mr. V. M, Barrington Ward, the titte 
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of this gentleman’s contribution being ‘‘ Notes on the 
Reconstruction of Bridge at Lea Marston.’’ The annual 
dinner will take place on January 27th. ‘‘ Flying Machines - 
Their Stability and Directional Control,’’ is the title of a 
paper promised by Mr. H. F. Lloyd for February 8rd. oy 
the 17th of the same month Mr. A. C. Anderson’s name 
appears on the programme, his subject being ‘‘ Centrifugal 
Pumps for Waterworks.’’ Two lectures are to be delivered 
in March, both of which are on ‘‘ Canals for Inland 
Navigation.’’ The first is to be delivered on the 8rd and 
the second on the 17th. Other papers on the programma 
are ‘* Reinforced Concrete,” by L. W. Kershaw; and 
‘* Refuse Destructors : Their Construction Past and Present.’ 
by J. P. Rudder. The former is to be read on April 7th and 
the latter on the 21st of the same month. The students’ 
annual general meeting takes place on April 28th. 

A good programme has reached us from the Leicester 
Association of Engineers. Mr. F. W. Hobson will deal with 
“The Loughborough Waterworks ’’ on November 27th: a 
p2per on ‘* Steam Turbines ’’ has been promised by Mr. F. A. 
Noel for December 11th ; a special evening is to be devoted to 
workshop subjects on January 8th; on January 22nd Mir, 
A. G. Hales is to read a paper on ‘‘ The Electric Motor and 
its Applications.’ The remainder of the papers on the pro 
gramme are entitled : ‘‘ Carburetters,’’ ‘‘ Service Reservoirs. ’’ 
“* Foundry Work,’’ and ‘‘ The Microscope.’’ The two former 
will be read on February 5th and 19th respectively, th. 
authors being Mr. A. G. Hales and Mr. A. G. Ionides 
respectively. The paper on ‘‘ Foundry Work,”’ which is by 
Mr. E. J. Cook, will be presentedon March 5th. The author 
of the paper on *‘ The Microscope’’ is Mr. J. H. Hawthorn 
it will be read on March 19th, 








DOCKYARD NOTES. 





A CURIOUS rumour is about to the effect that Turkey has 
made a bid for one of thesthree Brazilian Dreadnoughts 





THE 160-TON CANTILEVER CRANE 


There is, of course, a possibility that Brazil might be ready 
to part with one of these three ships, but it is, at the same 
time, rather improbable. Tremendous preparations have 
been made for their reception in Brazil. 





THE Bellona has done extremely well on trials. The maxi- 
mum speed of the one-fifth power trial was 15 knots. During 
the second thirty hours’ trial she steamed at 14,400 horse- 
power for eight hours, and the average speed was 25 knots. 
During the remaining twenty-two hours the turbines were 
worked at 11,000 horse-power, and an average speed of 
23.9 knots was attained. 





On the eight-hours’ full-power trial the maximum horse- 
power developed was 20,000, and the average speed 25.9 
knots. Steaming with wind and tide over a measured mile, 
a speed of 28.2 knots was obtained, and against wind and tide 
of 26.8 knots, giving an average of 27.8 knots. 





A RUMOUR that extra men were to be taken on at Devon- 
port Dockyard seems to be entirely incorrect. 





TREMENDOUS efforts are being made in Germany to secure 
the contract for building the three projected Argentine 
Dreadnoughts. The political importance of where these 
ships are built is rather overlooked in contemplation of the 
commercial side of the situation. If, as reported, the German 
Government has offered a 15 per cent. rebate, it would look 
as though the Fatherland was quite alive to the situation. 
The Government would naturally have a lien on these ships, 
and in the event of hostilities occurring when these ships 
were nearing completion, would be able to utilise them. 
This is just another instance of what an invaluable asset 
private yards are to the State ; and the folly of that indirect 
campaign against private yards which is carried on to-day by 
a certain section of party politicians. 





THE German battleship Nassau made 20.7 knots on her full 
speed trial. 





THE German battleship Ersatz Beowulf, built at Bremen, 
will be launched on November’ 27th, and named Thuringen. 
According to the models that are about in Germany, the ship 
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will carry four three-gun turrets in the centre line ; but it is 
extremely difficult now-a-days to ascertain what new German 
ships are going to be like, and it is quite possible that the 
Thuringen will turn out to be something very like the Dread- 
nought, and the triple turret ships will be the new Hilde- 
prandt class, 





THE United States battleship North Dakota is reported 
to have reached the maximum speed of 22.25 knots and to 
have made a mean speed of 21.8. During the trials a boiler 
tube burst and injured four men. 





THE Town Class cruiser Liverpool has been launched. 





Ir is stated by the Japan Times that the whole of the ships 
now being built in Japan are being modified to bring them up 
to date with modern ideas. The Aki and Satsuma are, it is 
stated, being converted into Dreadnought type ships. 
Presumably this means that they will be given ten 12in. guns 
instead of the four 12in. and twelve 10in. previously decided 
upon. Similarly, the Japanese are credited with contemplating 
the conversion of the Ibuki and Kurama into Invincibles. 
We are inclined to imagine that this information should be 
taken with a grain of salt. The technical difficulties in the 
way—unless the ships are practically pulled to pieces and 
rebuilt—would seem to be very great indeed, if not insuper- 
able. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 0) our 
correspondents. ) 





CENTRIFUGAL FORCE, 

Sin,—With reference to ‘ Pater’s” letter in your issue of the 
22nd ult., perhaps I can help to clear up the difficulty. Dis- 
cussing the question of a stone whirled round by a string, he 
thinks, I take it, that there is some force acting on the stone in 
the direction of its motion, and that this is balanced by the pull 
of the string. 

Now, in the first place, there is no other force acting upon the 
stone but that of the tension of the string ; this is evident when 
we consider that there is nothing except the string which could 
put a force upon it. Secondly, the velocity of the stone is being 
continually changed in direction, and we cannot therefore say 
that it isin a state of static equilibrium. Hence no balance of 
forces is to be expected. 

The best way of looking at it is this :—The stone, if freed from 
all constraint, as, say, by the breaking of the string, will 
continue to travel along the tangent with the same velocity that 
it had before the breakage ; but in the actual case the constraint 
of the string compels it continually to change the direction of its 
motion. It can be readily shown by a graphic method that this 
comes to the same thing as continually imparting to the stone an 
additional velocity along the line joining it to the centre. 

By Newton’s second law this can only be produced by a pro- 
portionate force acting in the direction of the imparted velocity, 
and it is this force which is supplied by the pull of the string. It 
will be observed that the new velocity continually imparted to the 
stone does not alter the absolute magnitude of its velocity but 
only the direction. 

Swindon, November 10th. L, H, G. Dives. 


Srk,—In reply to your correspondent ‘‘ Pater,” he does not appear 
to me to state his problem very clearly. A stone whirling round in 
a circle at the end of a string would not be in equilibrium at all 
points, I think the revolving simple pendulum would explain all 
he wants. In this pendulum a weight hangs by a rod or string to 
a = spindle asin the centrifugal governor of a steam throttle 
valve, 

When the spind'e rotates with accelerating ve'ocity the weight 
rises until the velocity becomes uniform, then the three forces in 
equilibrium are the tension on the string or rod and its two com- 
ponents, centrifugal force and weight, acting horizontally and 
vertically respectively. 

In the example quoted by “‘ Pater ” the stone of 5 lb. hasa velocity 


of 2000ft. per minute = 33.3ft. per second, and its centrifugal 
force = - x “ = 109 Ib. 
g fr 
As — is constant there is no acceleration. ‘ may be called 
r - 


deviation of velocity of stone, but not acceleration, which only 
takes place when v is increasing from 0, or from a lower to a 
"mM = @, 
= 


higher velocity. It would then be expressed by wp 


Where », is higher and 7 lower velocity and a = acceleration. 
When * is constant, the centrifugal force is merely a deviating 
: 


or deflecting force acting radially to the circular path of the 
stone, and is similar to the deviating force in the fixed ring of 
blades in a steam turbine. 

The steam is deviated through as large an angle as in the moving 
blades, but as the force is at right angles to the curved face of the 
blades the steam is neither accelerated nor retarded, and the blades 
being fixed there is no work done, A. R. 

November 15th. 





Sin,—The letter of ‘‘ Filius” in your last impression simply 
repeats what may be found in most text-books, as, for example, 
‘Ganot’s Physics.” If it answered my student's question I need 
not have troubled your correspondents. 

There is no getting away from the fact that, according to the 
definitions accepted, a force acting along a tangent is balanced 
along a radius at right angles to that tangent by another force. 
Nothing else can be read into the definitions, and the definition 
nas been deduced from two facts. The first is that there is a pull 
in the direction of the radius, and the second is that if released the 
stone will move along the tangent. -Now, | find it impossible to 
form a concept of forces at right angles balancing each other. The 
cutting up of spaces in the way done by “‘ Filius” only gets over 
one difficulty by introducing another. If the pull is due to the 
movement of the stone, then the reduction of movement must 
reduce the pull, and in the end there would be no movement and 
no pull. If, on the other hand, the motion of the stone is the 
cause of the pull, then we must calculate the work done on either 
of two different assumptions, both of which have been used. They 
are in no sense or way inventions of mine. 

First, let us assume that the stone is revolving round a horizontal 
axis, and is at the top of the circle. The work done on it will con- 
sist in ‘‘ accelerating ” it from the position at the top of the circle 
to a position at the bottom of it—that is to say, it will traverse a 
distance equal to the diameter of the circle during the time spent 
in making half a revolution. 

Secondly, let the circumference of the circle be, say, 20ft., and 
a revolution be made in one second. If, now, the string were cut, 
the stone would fly tangentially to a distance of 20ft. in one 
second, The work done then consists in “ adcelerating ” the stone 





through a distance of 20ft. in one second ; that is to say, in deflect- 
ing it over a distance of 20ft. in one second. 

It is obvious, however, that no work is done. That is proved by 
direct experiment, and the question is this: Why is no work done? 
This develops into another aspect of the problem. 

When a projectile is fired from a gun, say, point blank, gravity 
at once comes into play, and causes the projectile to deviate down- 
wards. No one disputes that gravity does work in deflecting the 
projectile. What is the difference between it and the string hold- 
ing the stone from departing at a tangent ! 

It is true that the projectile describes a parabola—omitting air 
resistance—bnt if we use ‘‘ Filius’s” reasoning, and take any very 
small portion of the path, we may regard it as a portion of a circular 
curve; and so the reasoning which he used in his letter last week 
will apply to the case of the projectile. If not, why not? 

I cannot for the life of me see how the cutting up of the time 
of action or space of action of a force can soalter its direction that 
it can be made to balance another force at right angles to it. 

The truth seems to me to be that our definition should be that 
we have two static forces which are equal but not opposite, and 
yet they balance each other. A difficult concept to frame. To get 
over the difficulty, may we assume that only one force exists at a 
time, namely, a radial force. There is no tangential force what- 
ever. The moment we cut the string the radial force disappears 
and the tangential force springs into existence. This theory 
involves no confusion of thought, and constitutes a very simple 
concept. PATER, 
November 15th. 





Sir,—May I offer the following suggestions on the problem 
troubling ‘‘ Pater” in your issue of November 5th and ante. 
Referring to the figure, let F equal tangential force necessary to 
impel the stone at a uniform acceleration around the centre O 
against a certain resistance. Let this resistance be f(V) per unit 
mass, To constrain the stone to travel the path of a circle around 
the said centre we introduce the string. 
The forces it is necessary to apply at any given moment are :— 
Centripetal force along MO... ... ... m V? 
Tangential force F... 


Yi gis he mf(V)+m.dVidt 
represented by M O, M L respectively. 
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Ascertaining the values of these for any given case, we can draw 
our parallelogram of forces and obtain the resultant M P. 

This represents the magnitude and direction at the moment of 
the force required to accelerate the stone in its circular path. 

Draw O W perpendicular to M P. 

I think it will be clearly seen that if the string be held at the 
point W whilst swinging the stone by hand, then that point must 
describe the circle WT whilst exerting a force MP in order to 
impel the stone at the given acceleration. 

Then the work done per revolution = MP x 27 OW. 

I hope this-is what ‘‘ Pater” requires. 


November 17th, L. RB. 





BRITISH LOCOMOTIVE PRACTICE OF TO-DAY. 


Srr,—Mr. Dauncey points out that better work could have been 
done by the London and North-Western Railway compound 
4-4-0 engine if the low-pressure cylinders had been larger than 
20}in. He states the reason being that the mean effective pres- 
sure on the pistons would be proportionately increased. Evidently 
he is under the impression that as better work would follow the 
use of larger cylinders, the mean effective pressure on the pistons 
must necessarily have been increased. As a matter of fact, the 
mean effective pressure would be actually reduced, the better 
work being brought about by the steam acting over an augmented 
piston area, thus getting more work out of the steam before final 
exhaust took place, emphasising the great advantage to be 
derived from compounding an engine. To bring about an increase 
in the mean effective pressure on the pistons of a compound, and 
so as still further to enhance the power of the engine, it becomes 
necessary to reduce the cylinder ratio by increasing the area of 
the high-pressure cylinders. To get the maximum of work from 
the boiler of the London and North-Western Railway engine it 
would therefore have been necessary to increase the diameter of 
the high-pressure cylinders up to that of a simple engine. As 
these would practically be as large as the low-pressure cylinders, 
would it not be more practical to dispense with the high-pressure 
cylinders and pass the steam direct through the low-pressure 
ones? It occurs to me that this is what practically takes place 
when converting compounds back to simple. 

I certainly agree with the Irishman that one type of British 
locomotive is quite as good as another. Curiously enough, in this 
connection some twelve years ago I had the privilege of looking 
over the drawings of a compound locomotive engine designed by 
an eminent British locomotive engineer. If this engine had been 
built, it would in my opinion have been considerably mre 
powerful than the best engine at work at the present day either 
on a British or continental railway, and would probably have 
obviated the necessity for Mr. Dauncey starting this discussion. 
I base my conclusion en the fact that the engine had 24in. low- 
pressure cylinders and high-pressure cylinders with a reduced 
cylinder ratio to that of present practice. 

Mr. Dauncey is correct in assuming that the compound engine 
with large high-pressure cylinders was a three-cylinder engine. 
The low-pressure cylinder was 31}i1n. in diameter, or the equivalent 
of a two-cylinder 22}in. The desire was to fit on a cylinder S4in. 
or the equivalent to two 24in., but gauge limit prohibited this, 
The great success of this engine lay in the fact that there was a 
marked improvement in the steaming of the boiler from the use of 
two high-pressure cylinders, as compared with the one high- 
pressure one. Moreover, not only was the engine able to haul tha 
maximum load to the limit of its adhesive weight up heavy grades, 
but also to haul the same load at a fairly high speed on the level. 
In fact, the engine was worked in every respect similar to a simple 
engine, except that the lever could be placed at 25 per cent. of the 
stroke of the high-pressure piston immediately the train was put 
in on and was kept there even when climbing the heaviest 
grade. 

Although a compound locomotive with 30in. low-pressure cylin- 
ders may never materialise on British railways, there appears no 
valid reason why the compound system should notdo so, especiajly 
when it affords a means of designing a compound engine which 








can deal with loads impracticable for a simple engine to keep time 
with. 

I will now make a comparison between British locomotive prac- 
tice and the system I advocate, which should make clear the great 
advantage in favour of the latter. 

Let us take the London and North-Western Railway compound 
referred to and a compound having two 20in. high-pressure and 
two 24in. low-pressure cylinders, and let the following tests be 
carried out :—(a) A test to be made with the boiler steam used in 
the high-pressure cylinders only in each case. (4) A test: to be 
made passing the steam through the low-pressure cylinders only 
with each engine. (c) Tests to be made with the steam passing 
through high and then low-pressure cylinders, boiler steam never 
to reach the low-pressure cylinder direct. It occurs to me that it 
requires but little elementary knowledge of the principles of loco- 
motive working to decide which type of engine would give the 
best results, 

In conclusion, to amplify the great increase in power available 
with the locomotive on British railways even with its restricted 
gauge, it may be of interest to point out that it is quite practicable 
to make use of four 22in. low-pressure cylinders, and to place four 
15in. high-pressure cylinders tandem to these. Such an engine 
would be the equivalent to a four-cylinder compound having two 
21}in. high-pressure and two 31jin. low-pressure cylinders, or the 
equivalent of a two-cylinder compound having one 30in. high- 
pressure and one 44in. low-pressure cylinders. 

Let Mr. Dauncey compare this veritable powerful locomotive 
with the London and North-Western compound referred to, and if 
he takes into consideration the fact that boilers are actually in use 
on some railways wh'ch can steam cylinders of such large 
dimensions, he may agree with me that the time has arrived when 
a compound locomotive can be built which will prove to be the 
last word in this discussion. JOHN RIEKIE. 

Argaith, Dumbreck, November 14th. 





S1r,—I have followed with great interest the various letters in 
connection with the above lately appearing in your columns. 

I am rather surprised by Mr. Dauncey stating, in your issue of 
5th inst., that with equal initial steam pressures the mean 
effective pressure is increased by a greater ratio of expansion, 
seeing that it is certainly decreased, as has been proved both 
theoretically and in practice. Surely he has made a clerical 
error. As regards his remarks about ‘‘ elementary knowledge of 
engineering,” I fear that the want of that, among a large section 
of engineers, is the reason that what should be quite a simple 
design is often a most complex one. This is very apparent in 
some recent locomotive work. 

I think there is no doubt about the greater efficiency of expand- 
ing in two or more cylinders in place of one, it having been 
amply proved in marine work, but the extent is not so impressive 
in the case of locomotives as in more powerful marine engines, 
which have also an efficiency due to their size. The advantage of 
compounding may in a locomotive easily be lessened by a slight 
mistake in the designing, such as giving too much compression to 
the low-pressure cylinder. | shall probably be toid that the work 
done in compressing the air is given out during the return stroke, 
but I question that, judging from experiments I have made with 
pistons in connection with leakage. 

Personally I approve of Mr. Riekie’s method of designing a 
compound locomotive so as to deal with the boiler steam and not 
to suit the adhesion, enabling the locomotive to be run to the 
adhesion limit under all conditions of working, through the 
medium of ‘‘ cut-off” and ‘‘ throttle.” To ensure its practical 
success | consider that vacuum valves should be fitted to low- 
pressure cylinders. I have no doubt that a four-cylinder com- 
pound locomotive can be built to suit British railways, and to 
— a very appreciable saving in the year’s running over the 
simple, 

Glasgow, November 13th. 


[This discussion must now cease.—ED. THE E. | 


MARINE ENGINEER. 





THE VOLUMES AND PRESSURES OF STEAM. 


Sir,—Your correspondent, Mr. F. B. Aspinall, asks me to 
publish some of the calorimeter results obtained during some 
steam engine tests, but I do not think any useful purpose would 
be served by such publication. Mr. Aspinall’s arguments seem to 
be based on his conclusion that the latent heat of steam is constant 
at all temperatures. Without expressing any opinion as to the 
accuracy of the ordinary steam tables, as based on Regnault’s 
experiments, it is common knowledge that the published resu!ts of 
other vapours besides water steam show a decrease of latent heat 
as the temperature of saturation is increased—that is, the nearer 
the critical temperature and pressure is approached. Mr. 
Aspinall has only to refer to the accepted values of the latent 
heat for all known vapours to realise that the probabilities are that 
the latent heat of steam decreases with increase of the saturation 
temperature. R. Royps, 

The Glasgow and West of Scotland Technical College, 

Glasgow, November 15th. 








LIVERPOOL ENGINEERING Socigty.—In his presidential address 
to the members of the above Institution at a meeting held recently, 
Mr. William Brodie gave some instructive information concerning 
the world’s ports and oversea trade. He said that some of the 
necessary factors in the constitution of a seaport were beyond the 
control of the port authorities ; others were capable of improve- 
ment, and of these several fell within the scope of engineers’ work. 
They were the safety and convenience of sea access, which 
depended to a great extent on the width, depth, and direction of 
the channels, their navigability under all conditions of tide, and 
freedom from fog and ice obstructions ; the existence of a sufficient 
hinterland, agricultural mining, or manufacturing—alone or com- 
bined—furnishing goods for export, and requiring for the use of 
its population the goods it did not itself produce, so ensuring 
imports ; inland communication as full and free as possible by 
efficient navigable waterways and (or) railways. In addition to 
these requirements, partly depending on matters geographical, 
physical, and political, there were others also of great importance, 
one of them dependent on the foregoing to a great extent, viz., 
low port charges, another being efficient administration. Some of 
these attributes were essential. No port possessed them ail in the 
fullest degree desirable, and the combination of them in the 
several great ports varied very considerably. Inferiority in one 
respect might be balanced by superiority in another, so that the 
elements of success continued to exist. Thus, the port which had 
a long, tortuous, and difficult access from the sea by river, might 
have the compensation of very full and free inland communication 
formed by that river itself and its connections, and so with other 
matters. Mr. Brodie then described the chief characteristics of 
the leading continental ports, and with regard to America he said 
that New York was the foremost amongst the great ports of the 
world in tbe ma:ter of the depth obtaining at all states of the 
tide. There was now in the Ambrose Channel acro-s the outer bay 
a good wide navigable cut, having a depth of 40ft. at low water, 
and at a shoal place citywards the present depth was 35ft. for a 
good width, and the projected depth also 40ft. The accommoda- 
tion in the port was mostly in the form of piers of moderate 
length, jutting out at right angles to the shore line. The founda- 
tions were generally bad, and called fora type of construction 
of quay walls on lines similar to those adopted under like con- 
ditions in Europe. The address conciuded with a reference 
to the port of Liverpool and the work of the Mersey Docks and 
Harbour Board in connection with dredging, and the construtcion 
of the revetment of thd bank at the Crosby Channel. 
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MULTIPLE SCREWING AND TAPPING 
MACHINE. 


A MACHINE for screwing nipples or tapping tees and elbows 
at one operation has been introduced by Messrs. Carter and 
Wright, of Halifax. The machine consists of a body of box 
section which carries two horizontal spindles and forms the 
base for a frame which carries a vertical spindle and a gripping 
vice. The two horizontal spindles are driven from a four- 
speed cone and spur gear, the latter being mounted on the 
barrel or sleeve, which rotates in adjustable bearings on the 
body. The sleeves are bored to suit the diameter of the 
spindles, the latter having key-grooves cut in them, and are 
rotated by feathers in the sleeve, so that there may be no 
wear on the periphery of the spindle beyond that due to the 
sliding motion caused by moving the spindles backwards and 
forwards. Each spindle is bored to receive a die holder, and 
at the outer end is mounted a ball washer to take the end 
thrust. A grooved bush with two slide blocks mounted on 
each spindle engages with a vertical lever for bringing the 
dies or taps up to the nipple or tee to be screwed or tapped. 
The dies, which are mounted in holders on the spindle, are 
solid, and the nipples to be screwed are held in a vice. An 
adjustable gauge is attached to the vice, so that the nipples 
can be set in position. Connected with and operated by the 
lever which brings the spindle with the dies or taps to the 
work is a stop or releasing rod, which can be set to screw or 
tap the required distance. This rod actuates a trip con- 
nected to the overhead motion, which has reversing pulleys 
for each spindle, and the belt can be instantaneously thrown 
on to the reversing pulley for the return of the taps or dies. 
The main body of the machine is mounted on a tray pro- 
vided with a tank to catch the lubricant, which is pumped 
back into a tank on the upper part of the machine and con- 
veyed to the work to be operated upon by tube. 

The machine illustrated is designed for screwing or tapping 
from iin. to lin. fittings. When it is required for screwing 
or tapping nipples or two-way couplings only, the vertical 
frame may be dispensed with. The general design will 
readily be seen on an examination of the engraving. The 
makers claim not only that this machine is useful and expe- 
ditious in screwing nipples, but that it can be advantageously 
used for making double-ended screwed studs. For larger 
sizes than lin. nipples, adjustable dies are used with an 
automatic release motion to the dies in place of a reversing 
motion, 








NEW DEVICE FOR ASCERTAINING THE 
HARDNESS OF METALS. 


IN measuring the hardness of metals the Brinell ball test 
is frequently used. This test consists in pressing against the 
surface of the object to be tested a very hard steel ball— 
usually about 10 mm. in diameter—and then measuring the 
diameter of the impression, an operation which is best done 
with a microscope. If the pressure used, expressed in kilo- 
grammes, is now divided by the spherical surface of the 
impression, expresred in square millimetres, the result 
obtained will constitute a measurement for the hardness of 
the material, and is usually referred to as the hardness 
numeral. This method has many advantages, but also 
possesses the disadvantage that different hardness numerals 
will be obtained for the same metal if different pressures or | 





a different diameter of ball is used. It is therefore always 
necessary to state, when giving the hardness numeral, what 
pressure and what diameter of ball have been used. 

To avoid this inconvenience, a proposal was made by Dr. 
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Fig. i-HARDNESS TESTING MACHINE 


Paul Ludwik, of Vienna, to use, instead of a ball, a hard 
steel cone, with a top angle of 90deg., the point of which 
should be pressed into the testing material. Owing to the 





—cone-test hardness—will, in accordance with Kick’s Law 
always be obtained with the same material, independently of 
the testing pressure used. The method has, moreover, from 
a purely practical point of view another considerable advan. 
tage. By means of a suitable arrangement, the diameter of 
the impression may, it is claimed, be easily and accurately 
read off while the test specimen still remains in the maching 
and consequently avoids the use of a microscope. : 

Such a device, constructed and manufactured by the Aktie. 
bolaget Alpha, Stockholm, Sweden, which is represented 
in this country by J. W. Jackman and Co., Limited, Caxton 
House, London, S.W., was exhibited at the last Materia] 
Testing Congress at Copenhagen, where it gained much 
approbation from, among others, Dr. Ludwik, the inventor 
of the cone-test method. The apparatus is intended to be 
attached to the well-known ball-testing machine made by 
the same firm, but it can also be fitted to other testing 
machines. Its construction is shown in Figs. 1 and Q, 
When the point of the hardened steel cone is forced into the 
metal to be tested, two movable steel points are pressed 
upwards along the sides of the cone. These in turn push 
upwards two carefully fitted steel pistons, thus pressing a 
quantity of mercury correspending to the movement of the 
steel points into a glass tube, where the diameter of the 
impression made on the test specimen may be read of{ with 
ease against a scale empirically graduated. The correspond- 
ing hardness numeral will be found ina table. With this 
method not only may the hardness of metals be ascertained, 
but it is ‘said their homogeneity or any increase in their 
hardness towards the centre may be determined. This latter 
quality is tested by finding out the hardness numeral at one 








Fig. 2—IMPRESSION RECORDING APPARATUS 


point with, for instance, 1000, 2000 and 3000 kilos. If the 
same hardness numerals are obtained the material is homo- 
geneous, but if the hardness numerals increase with the 
increased pressure the material is harder inwards and con- 
versely. For ascertaining the hardness of hardened steel the 
method is not so suitable as the ball-testing method, because 
the point of the cone may then possibly get deformed. In 
the case of unhardened steel the durability of the cone has 
proved quite satisfactory. 








THE INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASSOCIATION.—The second general meetiug was held at the Insti- 
tution, Storey’s-gate, Westminster, S.W., on Monday, November 
8th, 1909, at 8 p.m., Mr. Henry Fowler in thechair. ‘The minutes 
of the first general meeting were read, approved, and signed by 
the chairman. A paper, entitled ‘‘The Commercial Testing of 
Railway Materials,” was presented and read by Mr. T. H. Sanders. 
Mr. Duncan opened the discussion in which the following 
graduates took part:—Messrs. Fanghanel, Aykroyd, York, 
Bremner, Sibeth, Maitland, Briggs, Gamble, Allen S, A. Smith, 
Petrie, Symons, and Mr, Ady. The chairman also contributed to 
the discussion. 


GLascow UNIVERSITY ENGINEERING SocreTy.—There was a 
meeting of this society on Thursday, November 4th, when a paper 
on ‘*Three-phase Motors with Speed Control” was read by Mr. 
Parker Haigh. The paper dealt with the cascade and pole-chang- 
ing types of windings, and showed the advantages to be gained by 
the adoption of the latter when a reduced speed of motor is 
required for even short periods. A motor capable of developing 
100 horse-power as an ordinary single-speed motor gives 85 horse- 
power when used as a two-speed motor with the same upper speed, 
and this is accomplished with an efficiency of over 90 per cent., as 
against about 45 per cent. for the single-speed motor, slowed down 
to half-speed by the ordinary method of using resistances. Various 
— equipments by Continental firms, and also colliery installa- 
tions by English and Scotch firms, were described, and it appears 
that home firms are well to the front with this class of motor. 
There was also a meeting of the society on Thursday, November 
llth, when Messrs. R. Stokes and J. Cunningham delivered a 
lecture on ‘‘ Experiences with Oechelhaeuser Gas Engines in Great 
Britain.” In the course of a most comprehensive paper, Mr. Stokes 
described the first engines on the Oechelhaeuser principle, and 
showed how the early difficulties in the design had been success- 
fully overcome. The details of the engines were thoroughly gone 
into, and the manyimprovements that had been effected described. 
In the latest design of engine, floor space has been greatly econo- 
mised, and the reciprocating parts of the engine lightened, thus 
permitting higher speed, while the loss in efficiency due to work 
done on pumps has been reduced to7 percent. Reliability has 
greatly improved, and the loss of working hours is now not more 
than 2 per cent. The comparative cost of gas-power plant as 
against steam-power plant was shown, and it was seen that gas 
possessed great advantages, especially as regards cheapness of 
production. In conclusion, the lecturer described projected 
developments in the near future, showing designs for both tandem 
and vertical engines of this type. A discussion followed the 





fact that conical impressions, whether they are small or 
great, are always similar in shape, the same hardness numeral 





paper, and Mr, Cunningham subsequently spoke in reply to the 
points raised, 
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PROPELLING MACHINERY FOR WARSHIPS.* 


By Engineer Vice-Admiral H. J. ORAM, C.B, 
(Engineer-in-Chief of the Fleet). 


‘ Berore deciding on a suitable subject for the address which I 
am privileged to give to-night, it was suggested to me that some 

eneral remarks on points of current interest in connection with 
propelling machinery, from the naval point of view, would be 
acceptable, and this view I have adopted, although I shall not deal 
with any matters relating to machinery of our newest ships. 

The same general principles of mechanical science apply in a 
very large measure to all designs of marine propelling machinery, 
but while first cost, cost of maintenance and repairs, durability, 
and economical performance at a given speed are the paramount 
factors in determining the arrangement and dimensions of the 
merchant-ship machinery, and have also to be fully considered in 
the design of a warship’s engines and boilers, other considerations 
have a very important share in the settlement of the latter. 

Among these may be mentioned the greater limitations cf 
weight and space, owing to the many demands for both in the 
design of the warship as a whole, the necessity of keeping the 
machinery and boilers under armour protection, the considerable 
water-tight sub-division of the machinery spaces, and military re- 
quirements, as regards the suitability of the boilers for quick 
steam raising and the adaptability of both engines and boilers for 
large and frequent variations uf speed. These considerations 
have so much influence on the design as to give characteristic and 
peculiar features to warship machinery which are not necessary in 
other cases where the determining conditions are more com- 
mercial. 

It is for reasons such as those referred to that water-tube boilers 
are now practically universally adopted in warships, and that the 
old horizontal reciprocating engines were used in these ships so 
long after they had been abandoned in other vessels, Such reasons 
also explain why vertical engines of warships must be of the com- 
paratively short stroke and quick running types, and indicate why 
the change from the reciprocating engine to the steam turbine was 
necessary, a8 soon as the latter could be installed on the same 
weight and was proved to be as reliable and economical. 

't will be interesting to glance brietly at a comparatively recent 
stage of progress by making a few remarks respecting reciprocating 
engines, which up to a few years ago were universal for marine 
purposes. The last few ships in the Navy to be supplied with this 
type were the cruisers Shannon, Minotaur, and Defence, of 27,000 
indicated horse-power, and the battleships Lord Nelson and 
Agamemnon, of 16,750 indicated horse-power. These engines 
were the outcome of years of experience, both in the Navy and 
mercantile marine, and are giving great satisfaction. 

When these ships were constructed the speed of reciprocating 
engines had increased, so that 120 to 145 revolutions per minute. 
with a piston speed of 1000ft. per minute, represented the practice 
for installations in large ships, while in the small vessels, such as 
destroyers, it was 400 revolutions per minute with a piston speed 
of about 1200ft. per minute. If the turbine had not been intro- 
duced, revolutions would probably have steadily increased up to 
the limit fixed by inertia pressures, particularly since forced 
lubrication, which was supplied to the later reciprocating-engined 
ships previously referred to, enabled some other difficulties con- 
nected with fast running to be successfully overcome. 

Previous to its adoption in large ships, forced lubrication had 
been applied to the main engines of several torpedo-boat destroyers 
with ¢r2at success, and although some extra weight was involved 
by these designs, this was compensated for by less liability to 
accident and saving in friction of engine bearings. As a testimony 
to its uccess tor such purposes, it may be stated that on examin- 
ing the main engines of one of the first destroyers fitted with this 
system, after they had been running 20,000 miles, it was found 
that the original tool marks in the white metal bearings were still 
visible, and no measurable wear had taken place. This experience 
with the smaller ships led to the introduction of forced lubrication 
for the crank pins, excentrics, and main bearings of the engines of 
the larger ships previously named. It was found in practice to be 
a great improvement, and eliminated entirely the risk of accident 
due to hot bearings caused by ineffective oil supply, which was the 
principal trouble of the marine engineer at that time. 

The method adopted in the destroyers was to enclose the whole 
of the working parts, including the crosshead bearings of the con- 
necting-rods, in an oil-tight casing, packed glands being provided 
in the casing for the piston and slide-rods to work through. 
Observation windows and electric lights were fitted. The oil was 
supplied by pumps worked by excentrics on the crank shaft, and 
taking their supply through strainers, and delivering into the 
hollow crank shaft and weigh shaft, pressure gauges being fitted 
on the delivery pipes. Holes were drilled approximately radially 
at each main bearing, excentric, and crank pin and through con- 
necting-rods, &c,, to supply the oil to the various surfaces. 

In the larger ships with reciprocating engines, pumps separate 
from the main engines were fitted for circulating the oil; the 
delivery pipes being provided in duplicate. The oil supply to 
them was first led to the main bearings and thence through the 
shafting to the others, and in these ships it was not considered 
necessary to apply the forced lubrication to the crosshead pins or 
link gear, With a view to separating any water which might mix 
with the lubricating oil, owing to drainage from slide and piston- 
rod glands, an oil settling tank was fitted in each engine-room. 
Although the adoption of forced lubrication on such an extensive 
scale as for reciprocating engines is not required in the case of 
turbine machinery, yet in this case as well, the principal bearings, 
viz., the turbine spindle and propeller shaft bearings are provided 
with this system. 

Forced lubrication had previously been so successful in 
overcoming bearing troubles in electric light engines that it has 
now been applied to the great majority of auxiliary engines with 
satisfactory results as regards behaviour of bearing surfaces, and 
many of these engines are consequently now run at a high speed 
of revolution. One difficulty arose in the application of forced 
lubrication to reciprocating engines, viz., the constant splashing of 
the oil on the piston-rods, and the entry of this oil on the rods 
into the cylinder on the in-stroke caused a considerable amount of 
oil to pass with the exhaust steam to the condensers, and from 
these to the feed-water and finally to the boilers, 

Oil in boilers is a fruitful cause of overheating and other similar 
troubles, and it was necessary to deal with this phase of the ques- 
tion, so that modifications of design and superior glands have been 
fitted in many cases, and this, with improvements to grease filte1s, 
has so minimised this difficulty that, with proper attention to the 
fittings provided, it becomes unimportant. The adoption of 
turbines has been a great improvement in this respect, as the 
quantity of oil passing to the condensers with the steam from 
them is practically nil, and the grease filters in these cases have 
only to deal with the grease from the auxiliary engines, 

‘The ee ees engine in its latest form in the Navy, fitted 
with forced lubrication and with its moving parts designed so as 
to practically balance the inertia forces, embodying improvements 
that had been evolved during many years, had reached a high 
degree of mechanical excellence, and omitting imperfections 
inherent to the type, the only important obvious feature in which 
it was wanting as regards fittings was the ability to use 
superheated steam, and secure the fuel economy which is well 
known to result therefrom. . 

In view of the renewed attention now being given to the subject 
of superheating for marine work, its extensive use on shore, and 
the possibility of its re-adoption to a limited extent, all the 
available records as to superheating in naval ships have been 
looked up to see exactly what happened when they were used and 
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the circumstances attending their abandonment ; a task not easy, 
seeing that records fifty years ago were not so well kept as they 
are to-day. I shall not Soshen the Institution with details of 
these records, but have stated their general nature later. 


The circumstances attending their introduction were as 
follows:—In 1858 an Admiralty Committee, consisting of an 
admiral and two engineers, one of whom was James Nasmyth, was 
appointed to inquire into “The Design and State of Marine 
Engines in the Navy,” quoting the exact terms of their reference. 
It is interesting now to read the part of their report dealing with 
superheating and the Admiralty comment on it, as showing the 
judgment of those associated with the Admiralty at that time on 
this question, after consideration of the result of experiments 
made from 1830 to 1858. 

The eventual result of this report was that from 1863 to 1870 
Admiralty boilers were always specified to have superheaters, but 
they had thus only a brief career, and were abandoned for new 
ships at the latter date, and did not reappear in the Navy till the 
one recent case which will be referred to later. 

The following summarises the experience with them and the 
causes of theirabandonment. The earliest difficulties with super- 
heated steam were increased wear and tear of the valves, pistons, 
and cylinders of the engines, due to the charring of the lubricant 
and the burning cf the soft packings, and this caused excessive 
leakage of steam, especially in the trunk engines. To minimise 
these troubler, the amount of superheat was first reduced, and 
subsequently it was proposed to divide the steam into two streams, 
one only of which was to be superheated, and by their subsequent 
mixture to contro! the steam temperature, the necessary adjusting 
valves being provided. 

The superheaters themselves became defective internally from 
corrosion, and in many cases they suffered from leaky tube ends, 
due to overheating. Further, as salt water was used for boiler 
make-up feed, when the boilers primed the steam carried over 
salt to the superheaters, which caused the corrosion in the latter 
to be very active, and actual burning out of the tubes resulted, 
due to the resistance ot the resulting hard scale. Copper was 
sometimes found deposited un the slide and cylinder working 
surfaces, and this was attributed to the salt in the water being 
decomposed, and some chemical action in connection with the 
copper steam pipes. The rust from corrosion was carried over into 
the slide casings and cylinders, and this, with the dry steam and 
its adverse action on the lubricants, caused considerable wear on 
those surfaces and on the piston rings, which was aggravated 
in the majority of cases, owing to the engines being of the 
horizontal type. 

In many of the earlier boilers the heating surface was frequently 
not ¢fficient, and this caused the uptake temperatures to be 
excessive and contributed to the rapid decay of the super- 
heaters, The economical use of superheaters from the fuel point 
of view was most apparent in those boilers which were short of 
steam space and were liable to prime; the superheaters then 
acted more as dryers of steam; that is, they really formed an 
addition to the boiler steam space and heating surface by causing 
further evaporation of the priming water in the steam to take 
place while passing through the superheaters. It may be noted in 
passing that wet steam has a higher specific heat and is a better 
conductor than dry steam. 

It was generally accepted that under favourable conditions a 
coal economy of from 20 to 25 per cent. was obtained from super- 
heaters in H.M. ships at that time, but improvements in the 
construction of boilers leading to the use of steam of higher 
pressures, and the introduction of multiple-expansion engines 
with the consequent greater economy without the same mechani- 
= difficulties, were additional reasons causing them to fall into 

isuse, 

It was only in 1904 that superheaters were again ordered in 
H.M. Service, and on a small scale. Six Babcock and Wilcox 
water-tube boilers of the total of twenty-one in H:M.S. 
Britannia, a battleship of 18,000 indicated horse-power, were fitted 
with them in order to obtain experience as to the efficiency of 
superheating and the durability of the superheaters themselves 
under the greatly altered condition of boiler construction and treat- 
ment as compared with the conditions obtaining when the super- 
heaters were abandoned. The construction of boilers had con- 
siderably improved since the early days, and higher steam pressures 
and greater rates of expansion of the steam were employed. 
Boilers are now worked with practically fresh water, the cy'inders 
and slide valves were vertical instead of horizontal, the workman- 
ship and details of these parts had improved, metallic ,ackings 
were used for piston and slide-rod glands instead of the more 

rishable earlier packings, and the steam pipes are, and mount- 

ings can be, of steel. All these details of design are conducive 
tothe better practical application of superheating than was the 
case forty or fifty years ago. 
(Although the Britannia’s engines embodied the improvements 
in design just mentioned, it was thought desirable to proceed 
cautiously with the fitting of superheaters, owing to possible 
increased wear of rubbing surfaces of the engines, and for this 
reason only a portion of the boilers were so fitted. It was not 
thought that the early troubles with the superheaters themselves 
would be repeated, although it was not certain that all difficul- 
ties with them would be eliminated. 


The actual alterations made in these six boilers during the 
design stage, as compared with the remainder, was that one-eighth 
of the tube surface was removed and the same amount of super- 
heater surface added, the gases passing over the superheater sur- 
face after they had traversed the first third of.the heating surface, 
The general results were as follows :—Two thirty hours’ trials at 
one-fifth full power were run, six superheater boilers being used 
in one case, and six ordinary boilers in the other, the steam used 
per indicated horse-power per hour for all purposes was 18.19 lb. 
with superheaters, and 21.021b. without superheaters, showing 
an economy of 134 per cent. in water consumption due to super- 
heating. ‘Ihe actual amount of superheat obtained was 93 deg. 
Fah. at the boilers, with a gauge pressure of 200 lb., which fell 
to 84 deg. Fah. in the high-pressure receiver, with a gauge pres- 
sure of 86 lb. per square inch. 

The high-pressure cylinder liners are of forged steel, the piston 
rings being two narrow phosphor bronze restrained rings, and 
after the trial with superheated steam, these cylinder liners 
showed signs of ‘‘ dragging.” 

Further trials were then made with superheat of 30 deg. Fah. 
and 61 deg. Fah. After the trial with 61 deg. Fah. superheat 
there was an increase in the ‘“‘dragging” action noticed previously, 
the surfaces were very ‘“‘brassy,” and flecks of metal from the 
piston rings were embedded in the cylinder walls, while with the 
30 deg. Fah. superheat the condition of cylinder liners improved. 

The results of these trials led to the conclusion that, as then 
fitted, it was not advisable to work the engines with steam super- 
heated beyond 30 deg. Fah., and to admit of their always being so 
worked, a connecting pipe was added so that a mixture of super- 
heated and ordinary steam could be used as desired. In this 
condition, however, the steam can hardly be much more than 
dried, and no marked economy could be expected on service. 

Internal lubrication was not used on any of these trials in 
accordance with the established practice of the Admiralty, but if 
it had been used it would probably largely have reduced the action 
described, but with the present means of feed-water filtration the 
admission of such lubricant is objectionable. 

There is no doubt that had the reciprocating engine remained 
the standard for marine purposes in the Navy, this matter would 
have been pursued further, and the difficulties would have been 
dealt with and no doubt overcome in future ships by improved 
fittings and materials. 

It is more important to us as regards the future to notice the 
behaviour of the superheaters themselves after about 34 years’ 
work, with the view of determining whether the troubles of years 
ago are likely to ba repeated, and there does not appear to be 





any such likelihood with the degree of superheating attempted, 
which was not great. The ship has been at work since 1906, and 
the superheater boilers have been used equally with the remain- 
ing ones, and no defects have been reported due to the super- 
heaters. Periodical reports of examination of the condition of the 
superheater tubes have been made, and a few are removed and 
cut up for examination at intervals. The most recent report 
states that the interior of the superheater tubes was coated with 
a rusty deposit, and active pitting is taking place which is 
general. In the worst cases, however, the pitting does not 
extend beyond -04in., the original thickness of the tubes being 
-144in., and the tubes are good for several years’ further service. 

The deposit inside the tubes consisted of a mixture of ferrous 
and ferric oxides, with quite small amounts cf chlorine, carbonic 
anhydride and lime. The latter constituents form an indication 
of the moisture carried to the superheater with the steam. They 
amounted on the average to: Carbonic anhydride, -32 ; chlorine, 
-1; and lime, -52 per cent. respectively. 

When we came to consider the use of superheated steam in 
turbine machinery, a different set of conditions and requirements 
were met with, and although no difficulty was to be anticipated 
as regards wear of parts due to dryness of steam, the alteration 
of relative position of parts, consequent on differences of expan- 
sion due to variations of temperatures, is materially increased by 
superheatirg. ‘his increased difference of expansion between 
the various parts of the turbine casing and drum from the cold 
condition to that when at wo:k due to temperature renders larger 
clearances uf parts necessary ; and there are further objections 
due to the effect of possible variations of superheat. The uss of 
superheated steam, therefore, in turbines, containing close-fitting 
parts, did not seem to warrant the extra risks involved by it, sv 
that the fitting of superheaters received a check. Besides this, the 
results being obtained in the Parsons turbines with ordinary satu- 
rated steam were extremely good. 

At present, too, as compared with the early days of low-pressure 
steam, the difficulties of obtaining adequate superheating are 
greater. Compared with the practice of forty years ago the 
temperature of the steam itself has been considerably raised by 
successive increases of pressure, while at the same time, by im- 
provement in boiler efficiency, there has been a continued reduc- 
tion of the temperature of the gases discharged from the boiler. 
The difference between these two temperatures which is now 
available for superheating is considerably less than it used to be. 
There was no difficulty in the old days in obtaining, within reason- 
able limits, as much superheat as was desired from the gases, finally 
leaving the boiler without any modifications to the latter, which 
would make it less efficient, and the heat abstracted was so much 
clear gain. At present, however, this is not possible, the gases 
are so reduced in temperature by their passage over the normal 
heating surface that unless special arrangements are made the 
excess over the steam temperature is too small to be of much use 
for superheating. 

With the ordinary type of Yarrow or Babcock and Wilcox boiler 
used in the British Navy, there is therefore difficulty in obtaining 
any considera»le superneat by simply placing the superheater 
among the gases which have just left the boiler. Superheating 
with the present-day boilers therefore requires some alteration in 
boiler proportions or arrangement, in order to obtain such a 
difference between the temperature of saturated steam and that 
of the funnel gases in contact with the superheater as will secure 
sufficient superheating. This modification somewhat reduces their 
efficiency as boilers and the resulting gain, due to the use of 
superheat, is the difference between these two items, which have 
each to be examined so as to be certain that there is sufficient 
gain on balance. An alternative for large ships has been suggested 
in the fitting of separately oil-fired superheaters, which would 
remove the objection noted previously to modifications in design 
of boilers, the extra space and weight of the separately fired super- 
heaters being compensated for by reductions in the number of 
ordinary boilers. : 

At the other end of the temperature scale very important con- 
siderations occur as regards the temperature and vacuum when the 
steam leaves the turbine, fur it 1s well known how eminently 
suitable the marine steam turbine is for the economical utilisation 
of very low pressures. It has a great superiority over the recipro- 
cating engine in this respect, and the reasons for this may be use- 
fully referred to. The amount of work obtained from a given 
quantity of steam depends principally on its final voume after 
expansion while doing work, and this final volume depends on its 
velocity and the sectional area available for the flow of steam. In . 
the reciprocating engine, its velocity when doing work cannot 
exceed that of the piston, which is limited by practical considera- 
tions quite independent of those of steam efficiency, and its 
sectional area, i.e., the area of low-pressure cylinder cannot be 
increased much, for in this case we should have enormous and im- 
practicable cylinders and large losses due to friction, condensa- 
tion, and in other directions. In the turbine there is no similar 
limit to the steam velocity, and the steam can be expanded to 
within about lin. of the condenser vacuum, so that as the steam 
annulus at the low-pressure end is large, and. the velocity of the 
steam high, an enormous increase in volume is obtained during 
expansion while in contact with the turbine blades. 

In naval reciprocating engines, it is well known that owing to 
considerations of weignt and space a large expansion was not 
given at full power—iu other words, economy at full power had to 
be sacrificed to other requirements in the warship compromise. 
Taking a number of representative reciprocating engines for our 
more recent warships with a fairly high steam pressure, viz., about 
220 lb. per square inch by gauge in high-pressure receiver, the 
average pressure at the completion of the expansion at full power 
is 12} lb. absolute, with a back pressure, whilst the cylinder is 
open to the exhaust of 6.7 lb. absolute, the average vacuum being 
26in., or, say, an absolute pressure of 2 lb. per equare inch. 

Further, whilst the average back pressure in the low-pressure 
cylinder was about 6.7 lb. absolute, or 164in. vacuum, the expan- 
sion only extends whilst driving the piston to about 125 lb. 
absolute or 5in. vacuum, so that a considerable percentage of 
the energy in the steam which could be obtained by gradnal 
expansion from 12} lb. to 6.7 1b. while doing work, is also lost. 

in the turbine, however, instead of these comparatively high 
pressures at the termination of expansion, we have the fact that 
the steam does useful expansive work to about 27in. vacuum at 
the turbine end, with a vacuum of 28in. in the condenser, the 
necessary volume being obtained as indicated previously. At the 
other end of the scale the average steam pressure at the turbines 
has only been about 140 lb. in recent examples. 

Assuming adiabatic expansion, the following table shows the 
energy available in thermal units per 1 lb, of steam when expand- 
ing between various pressures, and the comparatively large 
amounts obtained for small drops of pressure at low pressure : — 


Expanding from 235 Ib. absolute to 163in. vacuum 249 thermal uni.s. 
1 2 


a ae 6sin. to Quin, -s 36. a 
” » 20in, to 22in. a 11.8 mt 
se » 2din. to 24in, a 15.1 a 
ne » 24in. to 26in. “a 21.4 ss 

26in. to 28in. “a 31.9 ye 


It will be seen that the B.T.U.’s given up by the steam 
expanding adiabatically from a vacuum of 16}in. to one of 28in. is 
38.7 per cent. of the B.T.U.’s available from an adiabatic expan- 
sion from 2351b. absolute to 16jin. vacuum, showing the great 
gain by the economical expansion to low pressures and explaining 
the superior economy of the turbine, 

A low vacuum, therefore, being of the highest importance as 
regards economical efficiency, much attention has been directed in 
recent years to various means of improving the vacuum, and with 
success. We have the well-known ‘‘augmentor” condenser, and 
a great deal has aiso been done by improvements in condenser and 
air pump design. These improvements consist principally in so 
arranging the shape of condenser and the spacing of tubes as to 
make the area for flow of vapour proportional to its volume 
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increasing the velocity of the circulating water, and modifications 
in other directions. ‘his has enabled contractors to guarantee a 
vacuum approaching closely the maximum possible with a much 
less condenser cooling surface per horse-power than was usual 
some years ago. 

Apart from the considerations of the general design of con- 
densers, the provision of a tight condenser is not an easy problem 
in marine engineering. Although the specification for the 
materials of condenser tubes and tests are most stringent, yet 
in new sbips trouble is sometimes experienced soon after ships 
have commissioned. It is, however, satisfactory to note that the 
care which is now exercised has resulted in a considerable diminu- 
tion of defective condensers. 

Inquiry was made some time ago as to the mercantile marine 
experience with condensers. One reply was so favourable, stating 
that no trouble had ever been experienced, that it was thought 
desirable to further investigate the procedure adopted. 
Examination, however, showed that with the tank boilers fitted 
in these vessels, it was never attempted to keep the boiler water 
fresh, but it was always maintained at a density considerably 
more than fresh water. Under these conditions it was not 
remarkable that what we should regard as condenser troubles 
with water-tube boilers where fresh water is essential, were not 
so regarded in that case where the entry of some salt water was 
considered immaterial. 

With the large eduction pipes fitted to turbine installations, 
one would have expected that the necessity for readily testing 
the condenser would have led to designs with condensing water 
outside the tubes. In reciprocating engines so fitted, to test the 
condenser it is only necessary to remove the cover, close the 
discharge valve, and work the centrifugal pump. If the con- 
densing water is so arranged for turbine installations, it is found 
that to obtain an area through the inside of the tubes at least 
equal to the area of the eduction pipe is generally imnossible 
without tube plates of abnormal number or dimensions. For this 
reason the water in all cases is arranged to pass through the tubes. 

Although the reciprocating engine in the Navy in its final state 
of development was of considerable excellence, it had to make 
way for the marine steam turbine, which is due to the genius, 
enterprise, and patient research of one of our past-presidents. 
All recent warships in the Navy are fitted with turbine engines, 
and as illustrating the magnitude of the change recently made, it 
may be mentioned that there are now either actually constructed 
or on order practically 2,000,000 S.H.P. of Parsons’ turbines 
for the British Navy alone, and I am sure we should all wish 
to congratulate Mr. Parsons thereon. Now that everything is 
progressing smoothly as regards turbine machinery, and as ship 
after ship carry out successful trials without incident or failure, 
we are apt to forget the years of strenuous work and the magnitude 
of the difficulties faced and surmounted by him in the earlier 
stages. 

The great success and freedom from accident which has 
attended this great revolution in propelling machinery, and the 
application of new principles on such an extensive scale, is 
remarkable, and it is due to Mr. Parsons to acknowledge the skill 
in design which has enabled these good results to be achieved and 
the estimates of performance of marine turbines to be amply 
borne out by actual results. 

Besides the gain in economy at full power resulting in a 
diminution in numbers of boilers, and the comparative freedom of 
the turbine from running defects, the clean and dry engine-room 
platforms, absence of noise and bustle, <c., are features which are 
noticeable by everyone familiar with corresponding conditions of 
reciprocating engines. 

An extraordinary alteration in the usual conditions of design 
has followed from the substitution of turbines for reciprocating 
engines. In the latter engines the number of revolutions per 
minute is determined by the engine arrangements only, and is 
settled from experience with previous examples, having regard to 
their size and the allowable piston speed, and the considerations 
of inertia referred to previously. Increase of revolutions and 
piston speed had to be made cautiously as experience justified. 
The revolutions having thus been decided on, the speed of ship 
gave the pitch, allowing for a slip determined from experience, 
and hence followed the suitable diameter of propeller. 

Revolutions of turbines, however, are settled on radically 
different lines, as, if we first decided on the revolutions we would 
like to adopt, and proceeded as before, we should generally arrive 
at a propeller which is quite unsuitable. Considering the tur- 
bines alone. there is practically no limit to the number of revolu- 
tions which could be adopted even with large powers, and we 
have to proceed to the propeller, to determine the revolutions 
of shaft which are permissible. The area and diameter of the 
propeller have therefore to be decided from the estimated thrust, 
and knowing from experience the practical limit to the thrust 
per square inch of projected propeller area—about 12 lb.—the 
area is fixed, and the diameter is thus obtained. The narrow 
limits admissible as regards ratio of pitch to diameter for an 
efficient screw then gives the pitch, from which, and the speed of 
ship, the maximum revolutions are determined. These revolu- 
tions are made as high as the before-mentioned practical 
limitations will allow. 

The steam engine indicator also, invaluable for reciprocating 
engines, is one of little or no service with turbines. Its place as 
regards the estimation of power has been taken by the torsion 
meter, aud it is astonishing with what rapidity this new 
instrument has been developed to meet the requirements of steam 
turbines. 

Leaving now these differences between the old reciprocating 
engines and turbine engines, we pass on to a few remarks 
respecting the relative economy of the two types. 

Trials of the turbine cruiser Amethyst furnished a good 
comparison between reciprocating machinery and turbines in the 
small cruiser class, but the first turbine machinery fitted in the 
Navy of large size wasin the Dreadnought, and it is well known 
how rapidly this machinery and ship were constructed and what 
excellent results were obtained. 

When it was decided in the Dreadnought to supersede the 
ordinary reciprocating engine by the Parsons marine steam tur- 
bine, careful analyses of the results obtained in previous vessels 
indicated that an increased economy would be realised over the 
average type of reciprocating engine of that period, to an extent 
which would enable the S.H.P. of the turbine to be the same as 
the indicated horse-power of the reciprocating engine, while using 
about 15 per cent. less steam. 

The machinery of the Dreadnought was designed on these lines, 
“.@., @ reduction of about 15 percent. was made in the usual boiler 
proportions, and the trial results confirmed the action taken, the 
consumption of steam at full power for turbines only being 13.48 1b. 
per S.H.P. per hour, as carefally ascertained from large measur- 
ing tanks. The initial pressure at the turbines was 164 lb. per 
square inch by gauge. 

The turbines of subsequent ships have been gradually improved 
with experience, and although the general construction remains 
the same, clearances and other adjustments required are by 
experience better known, and improved fittings and measuring 
appliances enable the dummy clearances on which steam leakage 
very much depends to be reduced, so that subsequent results 
have been even more satisfactory than those of the Dreadnought. 
The average steam consumption of the three battleships succeed- 
ing this ship was 13-01 lb. per S.H.P. per hour for turbines only, 
with an average gauge pressure of 147 lb. per square inch on the 
high-pressure turbine. 

The turbine engines of the Indomitable Class of 41,000 S H.P. 
were much greater in size and of slower revolutions than those of 
the battleships, and the effect of this on the efficiency of the 
turbines could not be quite foreseen, so rather a conservative 
estimate was made of the probable steam economy, and though 


the steam consumption of the turbines was lower than expected. 
The results were superior to anything that could have been pre- 
dicted with confidence at the time, as the average consumption of 
steam at full power for turbines only was 12-031b. per S.H.P., 
with the average gauge pressure 123 lb. per square inch at the 
high-pressure turbine. 

All our original turbine ships were fitted with cruising turbines 
in addition to those for use at the higher powers. The Dread- 
nought, for example, has four turbines on each side of the ship, 
counting as one turbine the low-pressure and low-pressure astern, 
which are in one casing. Experience, however, has shown us that 
there are certain inconveni attending the use of cruising tur- 
bines, They are economical, but being very often not in use they 
are apt to be neglected, and not to receive. the attention they 
require, and the few accidents that have occurred with turbines 
have practically all occurred in the cruising turbines. 

The question arose as to whether the increased economy due 
to their use is worth the extra complication, cost and liability 
to injury, and the conclusion is arrived at, at least in the case 
of single cruising turbines, that the balance of advantage and 
disadvantage is adverse to them, and thay have not been fitted 
in recent warships, This view is the more readily taken as the 
alternative recommended by Mr. Parsons appears to give us most 
of what we require without multiplication of turbines. This 
alternative is to considerably increase the expansion allowed in 
the main turbines at bigh powers, provision being made to obtain 
the maximum power by means by by-pass arrangements. This 
insures greater economy at low powers than was hitherto obtwin- 
able with the main turbines, and by this system we gain simplicity 
and also a reasonable economy at such low powers. 

In certain classes of ships, however, where the radius of action 
at low powers is exceedingly important owing to their limited coal 
or oil storage, as in torpedo boat destroyers, two cruising turbines 
in series are fitted. In a typical example of this sort there are 
five turbines fitted on three shafts, again counting the low- 
pressure and low-pressure astern turbine as one. In this case, the 
gain by the use of the cruising turbines in series is much greater, 
and is considered to make up for the extra cost, weight and com- 
plication involved, and they are being retained. 


(To be continued). 











A NEW HYDRO-ELECTRIC GENERATOR. 


WHERE a good pressure of water is available the use of 
water motors for driving small dynamos often becomes advan- 
tageous, particularly in places where there is no supply of 
gas, or where the use of oil, either for direct illumination in 
lamps or in oil engines for the generation of electric current 
is undesirable. A water-driven generating set has recently 
been put upon the market by the Union Ele:tric Company, 
of Park-street, Southwark, 8.E., which may be employed 
under such circumstances, and which has been specially de 
signed for use in coal and other mines, as well as for the 
electric lighting of small factories, houses, &c. The set is 
shown in the accompanying illustration, from which a good 
idea of the compactness and general adaptability of the 
machine can be gathered. The turbine is designed to operate 
with any head of water exceeding 120ft. 

In placing this little machine on the market, the makers 
draw attention to the fact that mines may often require 
lighting in places where the tubs are uncoupled, or at 
awkward corners, and that such places are frequently without 




















SMALL HYDRO-ELECTRIC GENERATOR 


the ordinary electric supply ; whereas, in almost every colliery 
water is available, so that a generating set, such as we are 
describing, can be connected by a pipe to the nearest rising 
main in any of the roads. 

The output of the dynamo is 200 watts at a pressure of 25 
volts, and this can be developed with a pressure of 60 1b. 
Thus when the water motor has been coupled up a fair supply 
of electric current for lighting purposes is available. Before 
the advent of metallic filament lamps a dynamo with an out- 
put of 200 watts was only capable of lighting lamps with an 
illuminating value of about 50 candle-power, but with the 
newer type of lamp in which one watt represents approxi- 
mately one candle-power, some 200 candle-power are available 
with this apparatus. In addition to mining and general 
lighting service, the set can also obviously be used for 
charging secondary batteries for ignition and other purposes. 
The dynamo, which is of the two-pole type, is shunt- 
wound, and, as will be gathered from the illustration, it is 
totally enclosed. To reduce friction to a minimum, Hoff- 
man ball bearings with automatic lubrication are fitted and 
oilways protected with removable plugs are provided through- 
out. The generator is intended to be used without switches 
and fuses, thus increasing its value in gaseous mines. The 
current is collected from the commutator by means of carbon 
brushes, and these can be inspected and removed with very 
little trouble. The water motor is of the impulse-wheel type, 
and is enclosed in a strong cast iron case, which latter is pro- 
vided with an inspection cover. The bed-plate on which the 
dynamo is mounted is cast with the turbine casing, and the 
dynamo being placed very near the turbine casing, makes the 
set compact and rigid. The impulse wheel is made of cast 
iron, and is fitted with double impulse buckets. It is keyed 
direct on to the armature spindle, and there is, therefore, no 
coupling between the two machines. The combined wheel 
and armature are balanced, after being assembled. A lin. 
screw-down stop valve is fitted to the nozzle, which latter is 
of hard brass. The nozzle, we are informed, can easily be 
exchanged to suit various pressures of water supply. The 
makers state that in the design of this set every care and 





the boilers were made a little smaller proportionately (about 4 per 
cent.) than in the Dreadnought, trials of these ships showed that 





attention has been exercised to produce a machine which is 


capable of operating continuously under load for six months 
at a stretch, this being a necessary feature for mining work. 
Special cable in flexible armouring is supplied with the 
machine when desired, and this cable is provided with scroweg 
water-tight joints and water-tight sockets, so that lamps may 
be inserted in these sockets at various distances according to 
requirements. 








HULL COAL TRAFFIC. 


THE return of the Hull Incorporated Chamber of Commerce 
and Shipping for October shows that the month has been a very 
busy one. The total weight of coal taken to the port was 59) 07 
tons, as compared with 502,176 tons for October of 1908; for the 
ten completed months 5,047,216 tons, as compared with 5,00.,759 
tons for the corresponding period of last year. The trade for the 
month is only second to the October record created in 1907, when 
the total reached 650,208 tons ; for the ten months, too, the weight 
is only second to that of 1907. ; 

The exports during last month reached a total of 288 362 tons, 
which compare with 227,794 tons in October of last year; for the 
ten months 2 683,882 tons, against 2,426,001 tons for the same ten 
months of 1908. North Russia was the principal foreign customer, 
taking 86,523 tons last month, against 60,338 tons for October of 
last year. During the ten months North Russia received 65.115 
tons, against 603,756 tons for the corresponding period of 1:i()8, 
Germany was second on the month with 53,828 tons, against 41,196 
tous; for the ten months 430,960 tons, against 392,600 tons ; 
Holland was third with 49,541 tons, against 24 782 tons; for the 
ten months 434,160 tons, against 310,429 tons ; Sweden was fourth 
with 37,764 tons, against 30,345 tons ; for the ten months 30%, 185 
tons, against 337,508 tons. Other increasing markets on the 
month were Denmark, 6304 tons, as compared with 4557 tons; 
Norway, 4520 tons, as compared with 2596 tons ; South America, 
6449 tons, as compared with 3961 tons ; East Indies, 3023 tons, as 
compared with 2880 tons; South Russia, 599 tons, as compared 
with 312 tons. Taking the ten completed months of the year, 
Denmark received 99,919 tons, against 99,249 tons for the corre- 
sponding period of last year: Norway, 35,663 tons, against 30,206 
tons; South America, 152,915 tons, against 122,208 tons; Hast 
Indies, 14,636 tons, against 11,787 tons ; South Russia, 2001 tons, 
against 2594 tons. 

The Cecreasing foreign markets on the month were Austria, 
6538 tons, against 6585 tons, but for the ten months an increase is 
shown to 152,915 tons, against 122,268 tons; Belgium, 7813 tons 
against 10,144 tons ; for the ten months 69,997 tons, against 81,720 
tons; Egypt, 8754 tons, against 9994 tons ; for the ten months an 
increase to 135,860 tons from 95,430 tons; France 8107 tons, 
against 18,564 tons; for the ten months 117,838 tons, against 
184,903 tons; Italy, 7265 tons, against 7997 tons; for the ten 
months an increase to 77,588 tons from 70,148 tons; Jersey and 
Guernsey, 814 tons, against 1683 tons; for the ten months 12,548 
tons, against 12,847 tous. No business was done in coal from |/ull 
last month with the United States, Gibraltar, Portugal, Roumania, 
Spain, Turkey, and West Indies. Africa took 515 tons last 
month, against nil for October of 1908; for the ten months 
5479 tons, against 1011 tons; the United States, for the ten 
months 4824 tons, against 6005 tons; Portugal and Roumania, 
for the ten months 7249 and 4405 tons respectively, against nil 
for the ten months of 1908; Spain, for the ten months 4230 
tons, against 6790 tons; Turkey, for the ten months 24,385 
tons, against 24,111 tons; West Indies, 1366 tons, against 4003 
tons. 

Coastwise exports from Hull during October amounted to 
64,985 tons, against 67,773 tons for October of last year. Of 
last month's total, London took 43,897 tons, as compared with 
58,547 tons of the total for 1908. The total exported coastwise 
for the ten completed months is 683,944 tons, of which London 
has received 465,441 tons ; Southampton, 72,384 tons; Plymouth, 
34,843 tons ; Rochester, 12,915 tons ; and Newhaven, 12,177 tons. 

The principal contributing collieries to the great Yorkshire 
port last month were, as usual, Denaby and Cadeby Main, which 
forwarded 67,456 tons, against 56,928 tons; for the ten months 
804,232 tons, against 465,528 tons. Manvers Main Colliery second 
with 28,024 tons, against 25,216 tons; for the ten months 256,224 
tons, against 240,520 tons, 











WESTMINSTER TECHNICAL INSTITUTE.—A special course of six 
lectures on steel construction work, with reference chiefly to 
frames, roofs, &c., in general building work, and the amendment 
of the London Building Acts relating thereto, is being given 
weekly at this Institution by Mr. F. Hudleston, M. Inst. C.E. 
The first lecture was given on Friday, 12th November, at 
7.30 p.m. 

NortH-East Coast INSTITUTION OF ENGINEERS AND SHL?- 
BUILDERS.—The second genéral meeting of the session will be held 
in the Lecture Hall of the Sunderland Literary Society, Fawcett- 
street, Sunderland, this evening at 7.30 p.m. The discussion on 
Mr. D. Myles’s paper on ‘‘ Notes on Marine Boiler Design, Con- 
struction, and Economy” will be resumed, and a paper on ‘* Some 
Notes on the Erection of the Baikal Railway Ferry Steamers,” by 
Mr. Isaac O. Handy, will be read and discussed. 


DrIvING BAND.—We have received from Mr, C. McD. Cheeid, 
of Thorpe-le-Soken, Essex, a sample of his Torque driving band 
with patent fastenings. The band is made of a three-ply hemp 
rope, and is jin. diameter. The fastenings are small stamped 
steel hooks with buib ends. The strands of the band are laid open 
a short way and the bulb placed in position, a soft iron ring being 
then closed round the strands with a pair of pliers. The joint is 
very easily and quickly made and holds excellently. A feature of 
the band is that it can be lengthened or shortened quite readily 
by untwisting or twisting it so that a suitable driving tension is 
easily obtained. But since it is far more elastic than a gut or 
leather band, there is not the same need for precision in length, 
a difference of 4in. or so, which would be fatal in a gut band, 
making no appreciable difference. We have given the band a 
good test on a foot lathe and found it perfectly satisfactory. 
Whether it is as durable as gut or leather we cannot yet say, but 
as it is very cheap and easily fitted, less durability would not be 
of great consequence. It may be safely recommended for the 
amateur workshop. We understand that the Torque band is made 
in various sizes, 

A New Fue..—tThe firm of Charco, Limited, of Winchester 
House, 50, Old Broad-street, E.C., is introducing a process for the 
production of a new fuel known as ‘‘Charco.” This fuel is pro 
duced by subjecting coke as it comes direct from the gas retorts 
or coke ovens to this firm’s patented process, By simple manual 
labour, without additional plant—or in the case of larger installa 
tions, by simple appliances for handling the fuel—the coke is said 
to be transformed into a valuable fuel, closely akin to charcoal. 
We are informed that at a works in Derbyshire the process has 
been in operation since December, 1908. In place of coke which 
formerly sold at 7s. and 9s. per ton, ‘‘Charco” is said to be now 
selling at 17s, 6d. per ton, without any diminution of the quality 
of the gas produced. The ordinary production of tar ammoniacal 
liquor, &c., is said not to be affected in any way by this process. 
Many important claims are made for this new fuel, among which 
are :—It is absolutely smokeless, and it readily ignites, and lasts 
for hours without attention, The ash is said to remain in the 
grate instead of being diffused as dust in the atmosphere. It is 
claimed to produce intense heat, and on burning the combustion 
is said to be more complete than is the case with ordinary fuels, 








and consequently aless quantity is required, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Pig Iron. 

THE consumption of foundry sorts of pig iron is a little 
Jarger than previously, but still leaves much to be desired. The 
same may be said of forge sorts. Cold-air pig iron is still quoted 
115s., hot-blast foundry 903., and forge 853. Cinder forge is in 
fairly good output, and is still quoted 4s. to 47s., with part-mines 
503, bd. to 51s, 6d. Northamptons are quoted 48s, to 493., and 
Derby shires 493. to 50s, 


Manufactured Iron. 


There does not appear to be any improvement in 
manufactured iron, Hardly any works are on full time, and new 
business is very scarce. These remarks apply particularly to 
common bars and plain sheets. ‘The former are quoted £6, and 
the latter, for doubles, £7 2s. 64. to £7 5s. With regard to 
galvanised sheets, these continue to form an exception to the 
prevailing quietude—and a very welcome exception too. The 
foreign demand continues satisfactory, and the home demand for 
galvanised hollowware making fairly so. ‘The marked bar firms are 
moderately well placed for work, and still quote £8." Rivet iron is 
£6 15s. to £7, whilst gas strip is £6 5s, to £6 7s. 6d. 


Steel. 

Steel girder plates are in rather quiet demand at £6 to 
£6 23. 6d. Some of the Midland steel makers sent. in tenders in 
connection with structural material needed for the new works 
which the Midland Railway Carriage and Wagon Company is 
proposing to build at Washwood Heath. These tenders were not, 
however, successful, the contract—which is said to be worth some 
£30,000—having, it is understood, gone to the North of England. 
Angles are in fair demand, and are quoted £5 17s. 6d. to £6. For 
mild steel engineering bars £6 7s, 6d. to £6 17s. 6d. is asked, 
according to quality aud conditions of order. Semi-finished steel 
is in fairly good call. Bessemer sheet bars are quoted £4 15s. and 
siemens £4 17s. 64. 


The Grinding of Metals. 


At a meeting of the Council of the Birmingham Chamber 
of Commerce on Monday, the Secretary of the Chamber, Mr. G. 
H. Wright, brought forward a report with referenca to the Home 
Secretary's new regulations as to the grinding of metals, ant the 
racing of grindstones. The report pointed out that the Home- 
office had hitherto pinned its faith on the one system of exhaust 
draught, but that under the new regulations there was to be a 
free choice of efticient alternatives In securing this point alone, 
the opposition to the draft regulations had been more than justi- 
fied. Another important concession was obtained by the Birming- 
ham Chamber—on whose behalf alone the point was pressed— 
namely, with reference to grindstone racing. In the draft regula- 
tions the following alternatives were allowed :—(1) A cover and 
an exhaust draught; (2) a method of wet racing by means of a 
stream of water directea upon the point of contact with the tool 
and stone ; (3) racing in the open air ; (4) racing in a room ex- 
clusively devoted to that purpose. But asa result of the opposi- 
tion, this regulation had been so modified as to permit the 
continuance of the present methods, provided all other work was 
suspended during the racing, and not resumed until the room had 
been cleansed from dust. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 
MANCHESTER, Thursday. 
Curious Position of Pig Iron. 

THE condition of the pig iron tradein this centre presents 
a state of things which has not been known for many years past. 
On Tuesday on the Iron Exchange reports were most pessimistic. 
It would appear that as a result of speculative buying some months 
ago merchants and others have not been able to take delivery as 
per contracts, with the result that a great deal of iron has been 
put on the market for sale at the best prices obtainable. This, 
too, entirely independent of makers’ official rates. In some cases 
the difference between buyers and sellers has been as much as 
2s. 6d. and 3s. per ton, but even at the lowest level buyers do not 
respond readily. They prefer to wait in the hope that still better 
prices than these will prevail to their advantage. It is only fair 
to ray that a number of both makers and merchants refuse to 
regard the position as anything but an abnormal one, and that 
when the re-sale lots are placed quotations will resume their former 
position. It will be readily understood, therefore, that the 
guotations for pig iron given below are only approximate in 
character, and apply to legitimate transactions in the ordinary 
way of business. Forge iron,.although quiet, is steady. 


Finished Iron and Steel. 


Matters remain about the same as last week. Business 
s.0OW, 
Copper. 
Manufactured keeps advancing in sympatby with the raw 
metal. Tubes are }d. per!b. higher. It must not be thought, 


however, that the demand on spot warrants this advance. Mer- 
chants complain strongly of want of orders, but it is evident that 
speculative influences are at work to keep up prices. 


Lead and Tin. 


Lead: Sheets steady at late rates, 
about 203, per ton higher. 


Quotations. 

Pig iron, 56s.; Staffordshire, 53s, 6d.; Derbyshire, 55s. ; 
Middlesbrough, open brands, 59s. 10d. Scotch: Gartsherrie, 61s ; 
Glengarnock, 60s. to 60s. 6d.; Eglinton, 59s,, delivered Manchester. 
West Coast hematite, 61s, to 61s. 6d.; East Coast ditto, 60s., 
both f.o.t. Scotch: Delivered Heysham: Gartsherrie, 59s.; 
Glengarnock, 58s. to 58s. 6d.; Eglinton, 57s. Delivered Preston : 
Gartsherrie, 60s.; Glengarnock, 59s. to 59s. 64.; Eglinton, 58s. 
Finished iron: Bars, £6 10s.; hoops, .£7 12s. 6d.; sheets, £7 15s. 
to[£8. Steel: Bars, £6 2s. 6d. to £65s,; Lancashire hoops, £7 5s.; 
Staffordshire ditto, £6 17s. 6d.to £7; sheets, £7 17s. 6d. to £8 ; 
boiler-plates, £7 5s. to £7 7s. 6d.; plates for tank, girder, and 
bridge work, £6 5s. to £6 7s. 6d.; English billets, £4 12s, 6d. to 
£4 15s.; foreign ditto, £4 10s. to £4 15s.; cold drawn steel, £9 10s. 
to £9 15s. Copper: Sheets, £72; tough ingot, £62 ; best selected, 
£62 per ton. Copper tubes, 8d.; brass tubes, 7id.; condenser, 
Sid.; rolled brass, 641.; brass wire, 6$1i.; brass turning rods, 
63d.; yellow metal, 6a. to 64d. per lb. Sheet lead, £17 per ton. 
Tin ingots, English, £137 per ton, 


The Lancashire Coal Trade. 


i There was a fair attendance on the Coal Kxchange on 
Tuesday, but trade, on the whole, was slow. Certainly domestic 
fuel was in better demand, owing to the cold spell, but slack 
and steam coal were only in moderate request. There is a large 
supply coming from West Yorkshire and Derbyshire, and competi- 
tion evidently prevents the Lancashire coalowners from putting 1p 
prices. Shipping demand quiet but steady. Speaking generally, 


Tin: English ingots 


we do not see that the demand justifios any advance in prices for 


Barrow-In-Furness, Thursday. 
Hematites. 

There is not much business being done in the hematite 
iron trade, but still some 30,000 tons a week are being delivered 
by Iters to c s. There are twenty-eight furnaces in 
blast, and another furnace at the Distington Ironworks will be 
lighted next week. Butin the meantime stocks are slightly on 
the increase. They now stand in warrant stores at 16,836 tons. 
This, of course, is not a big figure, as it only represents practically 
half a week’s production, but smelters are not averse at the 
moment to the increase of stocks, as they have the knowledge 
they will be required later on, The trade with local steelmakers 
is not so large as it was some time ago, nor is there much business 
doing with the Colonies or the Continent. There is a satisfactory 
trade in special hematite iron, which is being more largely used 
for purposes where the highest grades of metal are required, and 
this is being sold at about 64s, or 65s, per ton, according to 
specification, while ordinary mixed numbers are at 62:3. net f.0.b., 
and warrant iron is at 60s. 9d. net cash sellers. A steady trade 
in ferro manganese and spiegeleisen is reported, although the 
consumption of the latter locally has fallen off somewhat of late. 
Scrap iron is in good demand. Some business is being done in 
charcoal iron, and preparations are in progress for keeping the 
only charcoal furnace in this country situated in this district in 
full operation for some time to come, as a large stock of charcoal 
has been accumulated at the works. The trade in iron ore locally 
is better than it was some time ago, but there is a fairly large 
importation of foreign ores, which, of course, compete against the 
local product. The latter is now quoted at 12s., 14s. 6d., and 18s. 
per ton net at mines, 





Steel. 


The works of the Barrow Steel Company are in operation 
again in the Bessemer department, and although the demand for 
railway material is not so good as it has been, there is reason to 
believe the mills will be kept busy until the end of the year. The 
Moss Bay Works are, however, at a standstill for a few weeks 
during repairs, and when they are restarted the works of the same 
company at Derwent will be closed down for certain repairs. 
Prices are steady at about £5 5s. for heavy rail sections. Mer- 
chant steel is in fair request. The demand for ship plates is quiet, 
and there is nothing doing at the local mills. 


Shipbuilding and Engineering. 

It is rumoured that one of the new super-Dreadnoughts 
is likely to be fixed with Vickers, Sons and Maxim, who are now 
conducting the trials of H.M S. Vanguard, whose keel was only 
laid in April of last year. Engineers are better employed, and 
have now on hand the propelling machinery of the third batzle- 
ship required by the Brazilian Government now building at 
Elswick. 


Shipping and Coal. 

The shipments of iron and steel from West Coast ports 
last week amounted to 7087 tons-iron 3235 tons and steel 3852 
tons—as against 14,850 tons in the corresponding period of last 
year, a decrease of 7763 tons. For the year to date the ship- 
ments avgregate at 539,196 tons, against 437,629 tons, an increase 
of 101,567 ‘ons. Coal and coke are in fair request and prices 
steady. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
House Coal Firmer. 


Tuk demand for house coal is getting firmer, owing to the 
spell of wintry weather and the advancing season. No official 
notification of increased rates has been made by the collieries, but 
the usual season advance is being asked and obtained for all new 
orders. The lessened demand for steam coal is for the present 
placing more ‘‘ seconds” house fuel on the market, which qualities 
are suitable for many domestic purposes, and this prevents further 
‘increase in prices being pressed. A faic demand is reported for 
London and the Eastern Counties, and the local markets are also 
pretty busy. “Best Barnsley is making from 12s. 6d. to 14s. per 
ton ; secondary descriptions, 103. 64. to 11s, 6d. per ton. 


Steam Coal—Australian Inquiries. 


With the exception of the nearer Baltic ports, such as 
Reval and Riga, the Baltic navigation may be regarded as practi- 
cally closed. This, for the present, has the effect of throwing 
more coal on the market, and bringing about somewhat easier 
rices for prompt delivery. During the shipping season the rates, 
it will be remembered, were anything between 93. and 103. per 
ton; the current rates now sre from 83, to 83. 6d. for prompt 
delivery. Of course, although the Baltic ports are mainly closed, 
there is still a good export going on, and in the crisis impending 
in Australia some inquiries have been received even for export to 
the Antipodes. Sending coal to Australia is not a new thing from 
this district, as one or mure collieries forwarded large cargoes on 
a previous occasion of a strike there some years back. 


Railway Coal Contracts. 


Several of the railway coal contracts expire about this 
season of the year, and in view of the better prices obtained 
recently for shipping, and the prospect of higher rates next year, 
coalowners are not disposed to make contracts at last year’s prices, 
some of these having been exceptionally low in the light of rates 
since obtained. As yet, we are unable to learn that any contracts 
bave been made for next year, but in some instances a considerable 
quantity of arrears have to be made up, and neither buyers nor 
sellers have need to press the matter. 


The Eight Hours Act and the Output. 


As the state of industry in the country is at present, the 
operation of the Eight Hours Act has not affected the output so 
much as it did a few weeks past when the shipping season exer- 
cised pressure, but in the event of a revival of trade coming upon 
us, at the time of the shipping season in particular, it is question- 
able whether sufficient coal could be got by the present number of 
miners to supply the wants of trade demands. At the outset of 
the Act, it will be rememtered, the working hours of the miners 
were reduced a matter of 30 per cent., with a corresponding 
diminution of output. This reduction, however, by the adoption 
of double shifts where the number of men has allowed has been 
somewhat modified to the figures we have formerly given—from 
12 to 15 per cent. 


Small Coal and Coke—Advance in Coke. 


An active demand for small coal is still maintained. The 
call for the Lancashire and Yorkshire textile districts keeps up in 
spite of the short time which, it is stated, is to be continued in the 
cotton mills, The qualities for these purposes fetch from 43. 6d. 
to 53% 6d. per ton, Coke is also in good request, best washed 
making from 12s. 6d. to 13s. per ton, and unwashed Ils. 64. to 
123. per ton. The latter figures for unwashed show an advance of 
6d. per ton, following the previous advance of 6d. per ton on 
washed, 


The Iron Market, 

Quietude prevails all round in the pig iron market, Very 
little business doing in hematites beyond what is needed for 
immediate requirements. Neither is the foreign demand at 
present very active, for there is a considerable quantity of hematite 
iron yet to deliver on foreign account. We hear a pretty general 


The official. quotations—all net, and delivered in Sheffied and 
Rotherham—are as follows:—West Coast hematites, 683. to 70s. 
per ton; East Coast, 65s. to 67s. per ton; Lincolnshire, No. 3 
foundry. 52s, 6d. per ton ; No. 4 foundry, 51s. 6d. per ton; No. 4 
forge, 51s. 6d. per ton; No. 5 forge, mottled and white, 51s. 6d. 
per ton; basic, 52s, 6d. per ton, These are the quotations on 
which orders are taken for delivery to the end of this year, but 
for delivery during the first six months of next year there is 
required a premium of ls. 6d. to 23. per ton on these figures. 
Derbyshire, No. 3 foundry, 52s. per ton; No. 4 forge, 50s. 6d, 
per ton, 


Bars, Hoops, and Sheets. 


The bar iron trade continues very fiat, with no immediate 
prospect of improvement. Bars, £3 103, per ton; hoops, £7 10s. 
per ton ; sheets, £8 10s. per ton. 


The Heavy Trades : Swedish Iron. 


The heavy industries at the East Ead of Sheffield con- 
tinue fairly well employed. Nothing has yet been heard of the 
expected new orders for armour plates, which will be very 
welcome when they arrive, as the present orders are rapidly 
approaching completion. We hear of nothing definite with regard 
to other matters affecting the naval and military departments. 
No further orders of any importance have recently been received 
for marine specialities, and the railway material trade still con- 
tinues dull, both for home and foreign markets. The reports as 
to the steel trades are somewhat varying, as severa] houses are 
differently placed from others in the matter of new work. It 
seems, however, that the improved demand for tool steel from the 
United States keeps well up, and other features recently noted 
remain pretty much as they were. In regard to Swedish iron, 
which is so largely used in the local manufacture of the higher 
qualities of steel, increased prices, due to the uncertainty in 
delivery, are being asked and obtained. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Pig Iron. 


WHILE there is still a lull in the Cleveland pig iron 
market, business is beginning to revive a little, and consumers are 
not quite so averse to buying as they were last week. The 
slackening of th3 orders his brought out a fact which is rather 
important, and it is that the position of the Cleveland ironmasters 
is more encouraging than was expected, and that second hands do 
not see their way to undersell producers. Priceshave been upheld 
in a remarkable manner, for though very few purchases have been 
made during the last three or four weeks, the changes in quota- 
tions have been smail ; indeed, for a fortnight 4 uotations were quite 
stationary, a circumstance which has not been reported previously 
for many months. Poor shipments and a heavily increasing stock 
of Cleveland pig iron in Connal’s public stores have not weakened 
either the makers’ or merchants’ quotations; and as far as regards 
warrants, which have been equally firm in price, the holders 
appear to stick to them for the present, notwithstanding the 
expense of carrying them owing todear money. Such firmness 
in pig iron prices in the circumstances can only he accounted 
for by tha fact that-the opinion is general that in 1910 
trade will be satisfactory again, and that another period of 
prosperity wil! be in progress. Makers are in no hurry to commit 
themselves to contracts for execution next year, and there seem 
to be sufficient reasons for their attitude. The buyers themselves 
take sanguine views of the probable business of next year. Thus 
the quotations for iron for delivery in 1910 are higher than those 
which will be accepted for prompt. The rates for delivery over 
the first quarter of next-year are fully 1s, per ton in excess of what 
is being asked for delivery up to the end of the year. The price 
of No. 3 Cleveland G.M.G. pig iron for prompt f.o.b. delivery is 
51s., No. lis at 53s, 6d., No. 4 foundry at 49s. 6d., No. 4 forge at 
at 49s., mottled at 48s. 6d., and white at 48s. per ton, which may 
be looked upon as very fair figures, sufficient to afford a reason- 
able profit to the producers, even with the present comparatively 
high prices for coke. 


Germen Coke for Cleveland. 


There is a report in circulation that Westphalian coke has 
been bought for consumption at one of the works in this district, 
but the report is doubted on ‘Change at Middlesbrough. No one 
can trace such a transaction, and it is very unlikely that such 
imported coke could becheaperthan Durham coke. It is believed 
that the report has been set atioat to influence the Darham coke 
market, and bring the quotations down. Certainly no coke has 
yet been imported. It is true that two or three years ago, when 
Durham coke was being sold at 24s. per ton-delivered at Middles- 
brough furnaces, som3 Westphalian coke was brought over to 
Cleveland as an experiment, but the experiment did not succeed, 
and only three or four cargoes were received. The cost of 
carriage was too heavy, and it is not likely to be any cheaper 
now. German coke manufacturers will not continue for long 
sending coke to this country at a loss to themselves, 


Hematite Pig Iron. 


The makers of East Coast hematite pig iron are well 
supplied with orders for execution this year, and as they expect a 
prosperous time next year, they are very firm in their prices, 
which are maintained at the highest figures that has ruled this 
year, and they are realising 5s. per ton more than was accepted 
in the spring. All the industries that consume hematite pig iron 
are steadily reviving, and it must be ioferred that they will 
consume more pig iron than has been needed in each of the 
two last years, while America is expected to require a large 
tonnage. ‘he prospects are, indeed, so encouraging that more 
furnaves have been re-started this month for the production of 
iron other than ordinary Cleveland. It is to be taken into account 
that the supply of hematite iron is not anything hke as great as 
that of ordinary Cleveland iron ; there is no stock of hematite in 
the public stores, whereas over 350,009 tons of Cleveland iron are 
held. Makers’ stocks are not believed to be heavy. The fact 
that both in this district and the North-West of England addi- 
tional furnaces are in operation is an encouraging feature. Mixed 
numbers are very firm at 603. per ton for prompt delivery, and 
62s. 6d. for delivery over next quarter, but_a little can be obtained 
for prompt from second hands under 603. There is nothing being 
done in Spanish iron ore ; noone here needs totuy for delivery this 
year, and consumers cannot purchase for delivery next year as the 
Spanish owners have not decided —_ what they will a-k, so that 
merchants dare not take the risk of quoting. ‘The nominal price 
for rubio ore for delivery in the Tees this year is 17s. 6d. per ton. 


American Demand for Cleveland Pigs. 

The American inquiry for Cleveland pig iron has almost 
ceased, and where inquiries do come to hand they result in 
nothing. A report published in the American papers that an 
order for 6000 tons of Cleveland pig iron had been placed, is not 
credited ; the transaction cannot be traced on this side. Saveral 
orders for hematite iron have, however, been obtained from the 
States, and there is every reason to believe others will follow ; 
indeed, traders believe that North America wil] become a good 
market for British hematite, as well as for spiegel, ferro, and crop 
ends, good quantities of which have gone lately. 


Stock and Shipmeats of Pig Iron. 


Connal’s stock of Cleveland pig iron has increased heavily 
this month; but, nevertheless, on Tuesday there was a decrease 
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feeling expressed that no material change is probable this year. 
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for a considerable time. On the 17th the quantity held was 
349,537 tons, an increase for the month of 14,052 tons. The stock 
consisted of 320,615 tons of No. 3, 25,062 tons of other iron deliver- 
able as standard ; and 2860 tons of iron not deliverable as standard. 
The exports of pig iron from the Cleveland district this month to 
17th were only 48,214 tons, as compared with 68,909 tons last 
month, 61,655 tons in November last year, and &3,974 tons in 
November, 1907, to 17th. 


Manufactured Iron and Steel. 

Not much buying is reported this week, but manufacturers 
as a ruleare fairly well off for orders and can afford to wait. One of 
the leading firms in this district supplying shipbuilding material has 
already on its books orders for next year’s execution sufficient to 
guarantee its earning as good a dividend as it has paid for the past 
year, and the pro=pects are that trade will be substantially better. 
There is no doubt about the revival in shipbuilding, and all the 
iron and steel producers who supply the yards with materials are 
again doing a fair trade. The new Talbot steel furnace, which the 
South Darham Steel and Iron Company started last week at its 
West Hartlepool Works, is giving very good results. Itis of 225 
tons capacity and is of the tilting type. The Talbot furnaces at 
the Cargo Fleet Works have done good work during the last twelve 
months, but it has only been possible to keep them partially 
employed owing to the shortness of orders, particularly for ship- 
building and other sections. 


Shipbuilding and Engineering. 

The improvement in the shipbuilding industry is generally 

recognised, and new orders are coming forward very fairly, so that 
builders can now secure improved prices. Messrs. Swan, Hunter 
and Wigham Richardson, of Wallsend-on-Tyne, have received an 
order from the Pacific Steam Navigation Company, and the 
steamer will be engined by the Wallsend Slipway and Enginceri 
Company. Messrs. Lawther, Latta and Co., London. have orde’ 
a large steamer from Messrs. Short Brothers, Sunderland ; and 
Mr. P. A. Grin, of Sandefjord, Norway, who has already two 
large boats building in this district, has ordered another of 4000 
tons. Messrs. Wood, Skinner and Co. have obtained an order 
for a coasting steamer. Irvine’s Shipbuilding and Dry Docks 
Company, Limited, West Hartlepool, have this week booked an 
order for a 7400-ton cargo steamer for Messrs. Woods, Tyler and 
Brown, of London ; also another for a first-class passenger steamer 
for the London and Newcastle service of the Tyne-Tees Steam 
Shipping Company. ‘There is naturally some improvement in the 
engineering industry, and there was room for it. 


Coal and Coke. 

A turn for the better has been taken in the coal trade 
after a period of great dulness, especially in the steam coal 
branch. Consumers are keen to buy for delivery next month 
before the new Mines Eight Hours Act comes into force in North- 
umberland and Durham on January Ist. It is generally conceded 
that this will increase the cost of getting the coal, and higher 
selling prices are Jikely. Best steam coals have risen to lls. per 
ton f.o.b, and smalls 5s. 6d. to 6s. 6d. Best gas coals are up to 
l1ls., and coking and bunker coals vary from 93, 3d. to10s. Coke 
is dearer ; most sellers quote 17s. 6d. per ton for furnace coke 
delivered at Middlesbrough works. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


The General Trade Outlook. 

CONSIDERABLE additions are reported to have been made 
to the Clyde shipbuilding orders within the last few days. These 
embrace some additional Government work and six large steamers 
to be employed in the chilled meat trade from South America, the 
cost of each vessel being stated at about £100,000. Inquiries made 
at labour centres in the Clyde district show that there has recently 
been a considerable diminution in the percentage of unemployment. 
While provision will have to be made for large numbers of 
unemployed, it is not expected that the distress will be nearly so 
severe as it was last winter. 


The Pig Iron Market. 


There has been comparatively little business of a specula- 
tive nature in pig iron warrants in the course of the week. The 
high percentage now charged by local bankers for loans on warrants 
is acting as a check upon such operations, and the condition of the 
trade generally is. likewise unfavourable for transactions of this 
description. There has been much less business doing both for 
present and future delivery. A certain amount of encouragement 
is afforded by confirmation of a report that several thousand tons 
of Cleveland iron have been purchased for America, while inquiries 
are being made regarding deliveries over the early part of next 
year. Business has been done in warrants in this market at 51s. 
to 50s. 10d., and up again to 51s 3d. cash, 5ls. 44d. and 5ls. 3d. 
one month, and 5ls. 11d. to 52s. 04d. three months, Transactions 
have also taken place at 51s. 14d. for delivery in nine days, 51s. 
fifteen days, 51s. 0}d. eighteen days, dls. 34d. twenty-seven days, 
and 5ls. 4d. for 13th December. 

Seotch Makers’ Iron, 

The demand for the ofdinary and special brands of 
Seotch makers’ pig iron has been quiet, the purchases both for 
home and export being reported ona limited scale. Fair deliveries 
take place under former contracts, and the output is maintained, 
there being 83 furnaces in blast in Scotland, compared with 77 at 
this time last year. The prices of makers’ iron, owing to the 
dulness in warrants and the moderate demand for the various 
brands, have been generally reduced to the extent of 6d. and 1s. 
perton. Monkland is quoted f.a.s. at Glasgow, No. 1, 57s.; No. 3, 
55s.; Carnbroe, No. 1, 603.; No. 3,57s.; Clyde, No. 1, 61s.; No. 3, 
56s. 6d.; Gartsherrie and Calder, Nos. 1, 62s.; Nos. 3, 57s.; Summer- 
lee No. 1, 64s.; No. 3, 59s.; Langloan, No. 1, 65s.; No. 3, 60s.; 
Coltness, No, 1. 893.; No. 3, 59s.; Eglinton, at Ardrossan or Troon, 
No. 1, 58s.; No. 3, 56s.; Glengarnock, at Ardrossan, No. 1, 
64s. 6d.; No. 3, 593. 6d.; Dalmellington, at Ayr, No. 1, 62s.; 
No. 3, 57s.; Shotts, at Leith or Glasgow, No. 1, 623.; No. 3, 57s ; 
Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 58s, 6d. per ton. 


The Hematite Trade, 

The current output of bematite pig iron in the West of 
Scotland is at present about the Jargest on record. Consumption 
is gradually increasing, and there is a somewhat confident opinion 
that this expansion is likely to continue. Merchants quote 
63s. 6d. per ton for Scotch hematite pig iron delivered at the West 
of Scotland Steel Works. Cumberland hematite warrants have 
been purchased in our market at 60s. 6d. cash and 61s. 74d. for 
delivery in three months. During the past week thirteen cargoes 
of hematite ore reached the Clyde, the great proportion of it being 
from abroad. 


Pig Iron Shipments. 
The shipments of pig iron from Scottish ports in the past 
week were unusually small, amounting to only 3279 tons, com- 
ared with 7394 in the corresponding week of last year. To the 
Jnited States 350 tons were despatched, Canada 275, India 55, 
Australia 286, France 30, Italy 60, Germany 30, Holland 95, 


Belgium 20, other countries 316, the coastwise shipments being 
1762, against 4955 tons in the same week of 1908. The arrivals at 
Grangemouth of pig iron frem Cleveland and district were 11,077 
tons, showing an increase of 2113 tons compared with the import 
of the corresponding week. 





Finished Iron and Steel. 

There is little or no improvement in the finished iron 
trade. Home demand is on a restricted scale, while the prices 
quoted for export are regarded as unremunerative. Steelmakers 
are receiving orders somewhat more freely for shipbuilding steel, 
but some of the works are still but poorly employed. There is a 
fair inquiry for structural engineering worth g The demand for 
thin sheets is well maintained, and galvanised material is meeting 
with a ready market. 


The Coal Trade. 

The extremely cold weather that has prevailed this week 
greatly increased the demand for household coal, and railway 
transit has been considerably impeded by fog. Supplies are thus 
curtailed, and merchants have raised their prices 6d. to ls. per 
ton. The export department is also affected to some extent by 
the state of the weather, but shipping prices are so far without 
material alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week's Cardiff Coal Trade. 

THE long-expected admiralty orders for steam coal have 
not yet been placed, nor has there been any trustworthy statement 
that they have gone elsewhere. Leading coalowners appear to be 
confident that they must come to hand, and they are not ready in 
granting concessions, even for prompt cargoes. As a rule, 
3d. r ton has been allowed, and in some cases 6d., but it 
will seen by the list of quotations there is not much differ- 
ence between them and those of the preceding week. The 
weather was more favourable, and tonnage came in more freely. 
It is reported that important orders have gone North. ‘The 
Austrian Lloyd and Cie Generale Transatlantique are named, but 
not authoritatively. One of the reports discussed on ‘Change, 
Cardiff, was that the Cambrian collieries had received orders for 
about half a million tons at close upon 16s, 6d. per ton ; also that 
Buenos Ayres and Rosario Railway had placed orders for 20,000 
tons large steam with Ymyshir, Stannard, and Lewes Merthyr, 
for delivery over coming year, at 15s. 9d. and 16s, Santo Fé is 
in the market for 20,000 tons best Welsh steam. The Cunard 
Steamship Line have contracted with the P.D. for 50,000 tons 
large steam at 14s, 6d. over the first six months of 1910. 


Latest Net Coal Prices. 

Some dithculty is found in arranging prices over the 
coming year. What with the political situation, the effect of the 
Eight Hours Bill, which coalowners and colliers would gladly see re- 
pealed, there is considerable difficulty in the arrangement of 
future busi ; the tendency is to accept 16s. 6d., but buyers 
object, and a little time is necessary to settle forward business. On 
the whole, there is a steadying character observable. House coal 
improved. Best steam coals are quoted at 16s. 3d. to 16s, 9d.; 
seconds, 15s. 6d. to 16s.; ordinary large steam, l4s. 9d. to 
15s. 3d.; drys, best, 15s. 9d, to 16s. 3d.; drys, ordinary, 
14s. 3d. to 14s. 6d.; best Monmouthshire black vein, 15s. to 
15s. 3d.; Western Valleys, 14s. 3d. to 14s. 6d.; Eastern Valleys, 
best sorts, 13s. 9d. to 14s.; other kinds, 13s, 3d. to 13s. 6d.; best 
house coal, 17s. 6d. to 18s.; other qualities, 14s. 6d. to 16s. 6d.; 
No. 3 Rhondda, large, 17s. to 17s. 6d.; through, 13s. 6d. to 
13s. 9d.; No3 smalls, 103. to 10s, 3d.; No. 2 Rhondda, 12s. 6d. 
to 12s. 9d.; through, 9s, to %s. 6d.; No. 2 smalls, 6s, 9d. to 7s.; 
best washed nuts, 14s. to 15s. seconds, 13s. to 13s. 6d.; best 
washed peas, 12s. 6d. to 13s.; seconds, 93. 6d. to 103.; best small 
steam, 9s. to 9s. 6d.; seconds, 7s. 9d. to 8s, 3d.; other smalls, 
including drys, 6s. 6d. to 7s.; dock screenings, 9s, 3d. to {s. 6d. 
Patent fuel, 15s. to 16s. Coke foundry, 18s. to 20s.; special 
a 24s, to 27s.; furnace, 17s. to 17s, 9d. Pitwood, 19s, to 
19s. 6d. 





Newport Coal. , 
Trade has been rather disappointing, coalowners looking 
for more vigour, but leading authorities are not disturbed, and 
are confident of a speedy alteration and advancing prices. Quota- 
tions are well maintained, and if a small rebate is made it is for 
prompt. Future business is expected to stiffen. Latest :—Best 
black vein, large, 15s. to 15s. 3d.; Western Valleys, 14s. 3d. to 
14s, 6d.; Eastern Valleys, 13s. 3d. to 13s. 6d.; other qualities, 
12s. 6d. to 13s.; best smalls, 7s. to 7s. 64.; seconds, 6s. 3d. to 
63. 9d.; inferiors, 5s, 9d. to 6s. 3d. House coal, best, 15s. to 
15s. 6d.; seconds, 14s. to 14s. 6d. Patent fuel, 15s. to 15s. 3d. 
Coke: Foundry, 18s. to 19s.; furnace, 17s, to 17s, 6d. Pitwood, 
ex ship, 193. 3d. to 193, 9d, 


Swansea Coal Trade. 

Business is but little altered. Supplies are coming to 
hand freely, and the tendency of prices is to droop slightly. It is 
thought, also, that the tactics of buyers are to wait in the 
expectation of easier figures. This the condition of the 
parliamentary world and the prospects of severer weather 
would seem to question, and anthracites will be in better demand. 
Best anthracite is firm at 233. to 24s, net ; second malting, 21s. to 
22s. net; big vein, 17s. 6d. to 19s., less 2}; red vein, 12s, to 133., 
less 2}; machine-made cobbles, 23s. to 24s. net; Paris nuts, 
French nuts, German nuts, 26s. to 27s. net; beans, 18s, 6d. to 
193, net; machine-made large peas, lls. to 12s. 6d. net; fine 
peas, 10s. 6d. to 1ls.; rubbly culm, 5s. 3d. to 5s, 9d., less 24 ; 
duff, 2s, 6d. to 3s. net. Steam coal: Best large, 17s. to 18s.; 
seconds, 14s. 6d. to 15s.; bunkers, 9s. 6d. to 10s. 6d.; small, 7s. to 
9s., all 24 per cent. less. Bituminous coal: No. 3 Rhondda, 18s. 
to 18s. 6d.; through, 14s. 9d. to 15s. 6d.; small, 10s. 3d. to 
10s. 6d. Patent fuel, 13s, to 13s. 6d., all less 24 net cash, 30 days. 


Australia and Welsh Coal. 

Some inquiries have been made at Cardiff with regard to 
the possibility of supplying coal in districts affected by the strike, 
but, as suggested on ’Change, the long distance and the high price 
of Welsh coal militated against the likelihood of business being 
done to any appreciable extent. 


Llanelly Coalfield. 

Interest is again centred on th» coalfield of Lianelly, from 
which great things are eventually expected. For some time 
explorations have been going on by the Great Mountain Colliery 
Company, and it is now announced that a fine seam has been 
struck. If correct, it is anticipated that the output in a little 
time will be doubled. Negotiations are going on for running 
steamers weekly between Ilanelly and Manchester. 


Iron and Steel. 

There is little improvement in the general condition of 
the trade. Some cargoes of pig are being sent to Melbourne and 
also to Vannes. Cargoes of iron are being sent regularly to 
Bristol from Newport, but there is no improvement in the condi- 
tions, the starting of fresh plant at Dowlais being the only hopeful 
feature. Latest pig iron quotations at Swansea were as follows: 
—Hematite mixed numbers, 60s. 74d. cash and month ; Middles- 
brough, 51s, cash and 51s, 4d. month ; Scotch, 56s. 10}d. cash and 
month ; Welsh hematite, 66s. to 67s. 6d., delivered ; East Coast 
hematite, 64s. to 65s, c.if. Steel bars: Siemens, £4 15s. per ton; 
Bessemer, £4 12s. 6d. Iron ore c.i.f. Cardiff or Newport, Mon., 
163, 6d. to 17s., on basis of 50 per cent. iron. Other quotations :— 
Coprer, £59 123. 6d., and £60 16s, 3d. three months, Lead: 
Eogli:h, £13 12s. 6d.; Spanish, £13 2s. 6d. Spelter, £13 5s. 
Silver, 28}d. per oz. 








Tin-plate. 

Animation, and a free inquiry for all kinds are the 
features of the market. Last week we mentioned that inquiries 
were coming in from the Pacific Coast ; it is now stated that sub. 
stantial business has been done in that quarter. Quotations are 
firm ; prospects good for some time. Last week clearances werg 
large, shipments and quantity received from works were nyarly 
equal, shipments being 84,808 boxes, and receipts from works 
84,715 boxes, Stocks now remaining are 83,727 xes. New 
York this week took 808 tons, and substantial loadings are going 
on. ‘There are rumours of extensive enlargements at Nettlefold’s 
to meet sheet requirements. Latest prices :—Ordinary Bessemer 
and Siemens, I. C. 20 x 14 x 112 sheets, 12s. 43d. to 12s. 6a; 
ternes, 28 x 20 x 112 sheets, 22s,; C. A. roofing sheets, £8 103, 
to £8 15s, per ton; big sheets for galvanising, £8 10s.; finished 
black sheets, £9 103. to £9 153.; galvanised sheets, 24 g., £11 per 
ton ; block tin, £139 15s. cash, £141 17s, 6d. three months. 


Welsh Copper Trade. 

Messrs, B. Tillett and Councillor Merett addressed a large 
meeting of copper workers at the Swansea Works on Friday, the 
intention being to introduce, if possible, the method of Concitiation 
Boards into the copper trade. It was pointed out that the same 
difficulties and want of uniformity characterised the copper trade 
which menaced the tin-plate trade before the Conciliation Board 
was formed. After the subject had been well debated the meeting 
approved of the suggested steps, sothat there is now a reasonable 
probability of their being carried out. 


Monmouth Valleys. 
The authorities are taking measures for 
water scheme. ‘I'he intention is to expend £225,000 
tillery and Abercarn Urban District Council. 
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AMERICAN NOTES 


(From our own Correspondent.) 
New York, November 10th. 


THE strongest factor in the present industrial situation is the 
demand from railroads for equipment in the shape of steel cars, 
bridges, ties, frogs, and general track equipment, in addition to 
steel rails and material for bridges. A potent factor that will 
exercise a powerful influence in the rail industry is the double- 
tracking of most of the western systems, which means rails to lay 
tracks for not less than 40,000 miles. Just at present the chief 
activity is in steel plate cars. The Pennsylvania Company will 
probably increase its orders to 15,000 cars, to be delivered next 
year, ‘The estimated cost of this equipment is 18,000,000 dols, 
All of the new cars are to have steel wheels, and the total require- 
ments of the Pennsylvania Company alone will be 120,000 wheels. 
The shortage cf cars now is becoming more apparent. The president 
of the Central Illinois Company stated on Monday that all of the 
company’s 60,000 freight cars were now in use. In addition to 
this it has expended during the year 2,000,000 dols. in repair- 
ing old wooden cars. The company has ordered an additional 500 
refrigerator cars. The Amalgamated Sugar Company of Ogden, 
Utah, has 75,000 tons of sugar beets piled up between Ogden and 
Logan awaiting transportation. The roadsin that section are taxed 
to their utmost capacity in handling the heavy tonnage in coal, 
flour, grain, and other products. The heavy demand for steel! 
products has slightly abated for the present, but this is largely 
due to the attitude of the steelmakers. B and _ basic 
billets are hard to get, and prices are hardening. The consump- 
tion of merchant tars bas grown to large proportions, and the 
inquiries which are now crowding in for spring delivery indicate 
the probability of a further advance at 2.00 dols. per ton. 

Everything indicates an expansion of winter demands. Malle- 
able iron has been very largely taken by engineering plants and 
foundries. The chief source of activity for this month will be 
found in the smaller plants furnishing bars and sheets. The manu- 
facturers of all kinds of hardware are finding it safe to enlarge 
certain lines of their manufacturing capacity, especially those lines 
connected with builders’ hardware. The factories are working to 
their limit, filling orders that call for deliveries as lateas April. A 
great many hardware plants will be in a position to increase their 
output by January lst. The manufacturers of tubes continue 
quite busy. The builders of locomotives report additiona] orders 
for engines to be delivered during the second quarter of the year. 
The copper market is quiet, and electrolytic is selling at 13 cents. 
Exports have fallen off temporarily, and production is maintained 
at the top limit, The tin-plate mills are working to full capacity 
and selling at high prices. The activity in a)l the steel mills is 
keeping the scrap yards empty of heavy scrap. 














PERSONAL AND BUSINESS ANNOUNCEMENTS. 





THE ARKWRIGHT FouNDRY COMPANY, of Waterway-street, 
Nottingham, has appointed Mr. Sydney P. Fraser, of Broad 
street House, New Ricaibubeses, E.C., as its London represen 
tative. 

Mr. CHARLES LEONARD AGNEW, of Manchester, has been elected 
chairman of the Board of Directors of Galloways, Limited, engi- 
neers and boilermakers, Manchester, in the place of Mr. Edward N. 
Galloway, resigned. Mr. Galloway will retain his seat on the 
Board. 





ConTrRAcTs. — Hamilton Brothers, of 19, Waterloo-street, 
Glasgow, inform us that they havo recently secured an order for 
thirty-six of their ‘‘W.H.” motor control panels for the Glasgow 
Corporation main drainage scheme, outfall works, Shieldhall, 
Glasgow. Each panel consists of slate l}in. thick, having 
ammeter, ironclad switch, bell-push, and ‘‘ W.4.” ironclad motor 
starter mounted thereon. The apparatus on several of the panels 
has to be damp, dust, and gas-proof.—Among the orders recently 
secured by Sanders, Rehders and Co., Limited, of 108, Fenchurch- 
street, E.C., for ‘‘Sarco”’ fuel economy specialities are those for 
the Municipality of East London, 8.A., one combustion (CO,) 
recorder and four dial draught gauges; the Municipality of 
Sydney, N.S.W., repeat order for five combustion recorders ; the 
Adelaide Tramway Trust, one combustion recorder, seven dial 
draught gauges, two dozen pipe thermometers, two dozen high 
temperature steam thermometers, and one hand gas-testing set ; 
and the Melbourne Electric Supply Company, Limited, four dial 
draught gauges, 


A sEALED tungsten lamp carton, says the Hlecrical 
World, is being adopted by many manufacturers abroad, in order 
to minimise claims made for lamps broken in transit. The lamp 
may be examined and tested, and even lighted while in the carton. 
It cannot be removed without breaking the seal, and, therefore, 
enables a hard and fast line to be laid down as between the sellers 
and the buyer as toclaims for breakage in transit. In case a 
broken lamp is returned to the sender within a reasonable period, 
with the seal of the carton unbroken, it is fair to assume that the 
breakage occurred in transit, and a claim is therefore allowed. 
The cartons, which are of square cross-section, and thus not likely 
to roll off the counter or shelf, have a label including brief instruc- 
tions as to test and conditions of claims. Other advantages for 
the cartons are that they do not need any packing when cased ; 
the breakege in transit is considerably reduced ; improper claims 
for breakage are prevented, and arguments between the buyer and 
seller are minimised, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Oorrespondent. ) 


From the Siegerland. 
In the iron ore trade of the district life has increased. 
Minette and Nassau red iron ore have also been in good demand. 
Nothing new or of interest can be reported in the pig iron 
industry. Fresh orders are often booked at higher prices. Ger- 
man foundry pig, No. 1, realises M. 57 to M.59; No. 3, M. 56 to 
M. 58; German hematites, M. 59 to M. 61; Bessemer, M. 59 to 
M. 61 p.t. at works, Both inland and foreign business in sectional 
iron has improved slightly, and bars, too, are in fair request. 
Current rates are M. 105 to M. 106 p.t. for inland demand, and for 
<port M. 97.50 p.t. is given on anaverage. Only very few orders 
for forward delivery are being booked, because makers expect 
prices to advance. The Drawn Wire Convention, at a recent 
meeting, resolved to maintain the present prices also in the first 
quarter of 1910. Employment in the wire department is fairly 
satisfactory. Heavy plates remain neglected, while sheets show a 
little more life, and the mills have consequently been able to realise 

M. 130 p.t. in some cases. 


expr 


Production of Pig Iron, 

According to figures given by the Union of German Iron 
and Steel Masters, the output of pig iron in Germany, including 
Luxemburg, was for October of the present year 1,113,763 t., as 
compared with 1,068,345 t. in September, and as against 941,582 t. 
in October, 1908. Output in the different sorts was as follows :— 
Foundry vig, 224,627 t., as compared with 190,808 t. in the year 
before ; Bessemer, 33,396 t., as compared with 21,400 t. in 1908 ; 
basic, 707,131 t., as against 624,018 t. in 1908 ; stee! and spiege!- 
eisen, 99,1389 t., as compared with 59,675 t. in 1908 ; forge pig, 
49,470 +, as against 45,681 t. in 1908. During the period from 
January to October of present year 10,622,800 t. were produced, 
as compared with 9,866,247 t. in the corresponding period of the 
year before. 


The Coal Market in Germany. 

During the week just past shipments of house coal have 
been more extensive in Silesia, whereas the demand for engine 
fuel remains quiet, and lower than production. Coke has been 
sligatly improving, both as regards local and foreign demand, 


Austria-Hungary. 

Taking it all through there has been but a limited trade 
done, and the position of the iron and steel market is not favour- 
able. Fresh orders are scarce, consumers showing the utmost 
reserve. Not the slightest change has taken place on the Austro- 
Hungarian coal market, demand being about equal to consump- 
tion, and stocks therefore remain as before. 


Iron and Steel in Belgium. 

The market is gaining in firmness, but there is still much 
room for improvement as regards quotations, Bars have shown a 
fair upward tendency since July, for £4 6s. to £4 8s. p.t. was the 
price then quoted, while now £4 16s. and even £4 17s, have been 
quoted, Girders, likewise, have been advanced 4s. p.t., and a 
further rise is anticipated. Quotations for pig iron show more 
firmness than previously also at the Luxemburg blast furnace 
works, On the Ist of October 37 blast furnaces out of 44 existirg 
were in blowin the Charleroi district, while at the same time last 
year only 30 out of 42 were at work. The daily output of the 
above-mentioned 37 blast furnaces is 382 t. forge pig, 250 t. foundry 
pig, and 4040 t. basic. During the first three-quarters of the 
present year 115,800 t. forge pig, 66,400 t. foundry pig, and 
997,980 t. tasic were produced in Belgium. The semi-finished 
steel trade moves on steadily. A lively demand comes in for house 
coal on the Belgian market, and in engine fuel also a more 
animated business was done. Producers do not care very much 
for forward orders, because they expect quotations to advance 
later on. Briquettes do not show an improvement, and conces- 
sions have been granted here and there, when orders for immediate 
delivery were in question. 


The French Iron Industry. 


The prolongation of the Girder-office for a further five 
years has tended to increase the firmness which has for several 
weeks been noticeable in the French iron trade. Prices for next 
year have not yet been fixed either for pig iron or for raw steel. 
Current rates for consumers are:—Merchantiron, 160f. to 170f. p.t.; 
hoops, 190f. to 195f p.t.; girders, 190f. to 200f. p.t.; plates of 
3mm. and more, 180f. to 185f. p.t. In the Noru buyers can 
obtain merchant bars at 160f. p.t. From the Nord irregular and 
even decreasing activity is reported in several branches, and some 
works have not been able to maintain rates. From all other dis- 
tricts favourable accounts are given. In the motor car industry 
extensive orders have been placed, and the construction shops 
have fair prospects, 2000 load cars and 288 vans for the Paris- 
Lyons-Mediterranean Railway, and 600 freight cars of 20 t. for 
the East, and 800 freight cars and 50 vans for the Nord Railway 
having been ordered, and there are besides some smal! contracts 
for private railways. Firmness characterises the coal market in 
France. Foreign trade, during the first nine months of the 
present year, was as follows :—Import, 11,562,398 t. coal, as com- 
pared with 10,976,620 t. during the corresponding period the year 
before ; 7,049,060 t. coming from England, 3,088,960 t. from Bel- 
gium, and 1,323,909 t. from Germany ; import of coke was 
1,421,523 t., 1,049,833 coming from Germany, also 786,151 t. 
briquettes, Export was 785,357 t. coal, 115,671 t. coke, and 
134,328 t. briquettes. The Paris-Lyons-Mediterranean Railway is 
reported to have bought 100,000 t. coal in Cardiff at 13s. 6d. free 
Marseilies, to be delivered in the period from January to August, 
1910, and also the same quantity small coal at 1s. less than was 
paid last year. 








CATALOGUES, 





Royce LiMiTED, Trafford Park, Manchester.—This firm has 
sent us a copy of a new booklet illustrating very effectively its 
specialities, ‘The illustrations are reproductions of photographs of 
plant in actual work, The publication is intended as a temporary 
substitute pending the preparation of the 5th edition of the firm’s 
illustrated catalogue. 


BRUCE, PEEBLES AND Co., Edinburgh.—Pamphlets 164 and 214 
have reached us, The former has reference to polyphase induction 
motors, which are manufactured in all the usual types to conform 
to the Home-office and fire insurance rules. Weights and dimen- 
sions are given for all the sizes listed, and there are also tables 
giving outpute, efficiencies, power factors, &c., for both 50 and 25- 
cycle machines, Illustrations are given showing the company’s 
latest types of machines, both of the squirrel-cage and slip-ring 
types, e firm also supplies motors with automatic short- 
circuiting gear. The other pamphlet, No. 214, has reference to 
continuous-current dynamos and motors, which are also manufac- 
tured to conform with the Home-office and fire insurance rules. 
Approximate dimensions are given of all the machines listed. 
Complete tables of technical data are also included for protected, 
semi-enclosed, and totally enclosed machines. Both pamphlets 
are well compiled, and they cancel all previous issues. A feature 
about the continuous-current machines to which attention 
— be called is that they are fitted with commutating 
poles, . 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in i‘alics, 
When the abridgment is not illustrated the Specification is without 


drawings, 
Copres of Specifications may be obtained at the Patent-office Sale Branch, 
; thampton-buildings, Cnnnserydane, London, W.C., at 8d. each. 





lication ; the second date at the 


The first date given is the date of a 
vertisement of the acceptance of 


end of the abridgment is the date of the 
the complete specification. 

Any person may on any of the premade mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-ofice of opposition to the grant of a Patent. 





STEAM GENERATORS. 


4123. February 19th, 1909.—ImMPROVEMENTS IN FURNACES, Bell 
Brothers, Limited, of Clarence Ironworks, Middlesbrough, 
jironmasters, and Walter Lyulph Jchnsop, ironmaster, of 
Clarence Ironworks, Middlesbrough. 

The furnace, which is intended for burning sha’e and coal 
refuse, consists of a conical shaped shell A lined with fire- 
brick B having projections C running from end to end tapering to 
nothing. A stationary end plate D fixed to the flue E, through 
which gases pass to boiler, is at the larger end. To this end plate 
D is fixed an automatic feeder S of the plunger type driven by a 
belt T. At the smaller end there is fixed a revolving grate F, 
which projects through an opening in the fire-box G, and revolves 
in achamber H attached to the fire-box, which is fixed. Preferably, 
as shown, there are stationary firebars J in this fire-box. Air 
necessary for combustion is supplied through openings K by means 
of forced draught. Ash doors are placed at L. The furnace is 
rotated by means of the worm M, which drives the worm wheel N 
fixed on the shell A. The furnace is supported by rollers running 
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on roller paths O, and the whole is securely tied and placed on 
girder frame. The angle of the revolving furnace is preferably 
such that the material at the bottom of the furnace A moves 
parallel with the ground line. The shale is delivered into hopper 
R and fed by plunger type of automatic feeder S through stationary 
end plate D into the revolving furnace A. The material travels 
from the larger end to the revolving grate F, and during the 
passage gives off the gases contained—which pass away to boiler 
through the flue E - and becomes coked. Most gas is given off at 
the larger end, and the supply of gas decreases as the vokey nature 
increases. More area is allowed where most gas is given off, and 
the area gradually decreases, so that at the point of passing over 
the revolving grate F the coked material is in a more compact 
mass. Passing over the revolving grate F the fine shale and dirt 
pass through the bars, thereby cleaning the material, which passes 
on and is deposited on the stationary grate J in the fixed fire-box 
G. Here the coked material is burnt, the air necessary for com- 
bustion being supplied by forced draught at K.— October 27th, 1909. 


TURBINE MACHINERY. 


16,848. July 19th, 1909.—IMPROVEMENTS IN OR RELATING TO 
Turust BEarINnas, Joseph Weishaupl, of 1383, Weinbergstrasse, 
Zurich, Switzerland. 

In the upper engraving A is the front casing cover of the steam 
turbine, C is the front supporting bearing resting on the bed-plate 
D. The thrust bearing E is rigidly connected to the cover A by 
rods F and can move laterally relatively to the bearing C. In that 
way it participates in all the axial movements of the cover A. If 
the casing cover A, owing to excess of pressure inside and great 
heating, moves in the axial direction towards the bearing C, it 
will force in front of it, by the rods F, the thrust bearing E, which 
in its turn will carry with it the spindle G and thus also the 
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wheels H. In that way the distance between the casing cover A 
or the nozzle ring S and the rotating wheel H will remain 
practically the same. The steam inlet conditions will remain 
unchanged, and the wheels H will not foul the case. In the 
lower engraving the thrust bearing E is arranged between 
the supporting bearing C and the casing cover A and connected 
to the latter by ribs K and flange L. According as it is desired 
to transmit to the thrust-bearing only the axial expansion of the 
casing coving, or also that of the casing bottom, the thrust 
bearing is connected more to the casing cover or to the central 
portion of the bottom.—October 27th, 1909, 





PUMPING AND BLOWING MACHINERY 


4928. March 1st, 19°9.—IMPROVEMENTS IN OR RELATING TO 
ELECTRICALLY DriveN Rotary Pumps, Arthur Benjamin 
Mallinson, of Prestwich-park, Prestwich, Manchester. 

The present invention relates primarily to a method of combin- 
ing an electric motor and a rotary pump in such manner that the 
two stationary components are ccmbined into one casing or frame, 
and the two rotary components are fixed on ashaft common to 
both. The rotary pump A may be of any usual construction, 
having its wheel B arranged to revolve in a horizontal plane ; 
above the rotary pump A is placed the electric motor C, which is 
carried, for example, by an extension E of the pump body, or by 
supports or the like constituting a rigid connection between the 
rotary pump and the electric motor. This latter may be of any 
known construction. and of either the direct-current or alternat- 
ing-current type. The open spaces F in the extension E of the 
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pump body or the similar spaces between the supports employed 
as an alternative may be covered, if desired, with wire netting or 
the like. The top cover of the motor is constructed with openings 
R to permit of the egress of air, while a cap S pag above them 
_— the entrance of water which may fall on the outside. 

e two rotary components, namely, the wheel of the pump and 
the armature or rotor of the electric motor, are both fixed on and 
secured to one and the same vertical shaft, which passes through 
the pump gland and the upper end of which is carried in a ball 
bearing fitted inthe topcover of themotor. There isalsofixedon the 
vertical shaft a fan of any suitable construction which by its action 
will cause a current of air to be drawn in through the openings F 
over the cold body of the pump, whereby the air will be cooled and 
then blown over and through the magnet windings of the motor 
and over and through the armature or rotor, thoroughly ventilat- 
ing them, and finally escaping through the openings in the top 
cover.—October 27th, 1909. 


TRANSFORMERS. 


23,064. October 29th, 1908. IMPROVEMENTS RELATING TO 
Systems oF ELECTRICAL DISTRIBUTION BY ALTERNATING- 
CURRENT TRANSFORMERS, John Sedgwick Peck, of Westing- 
house Works, Trafford Park, Manchester. 

This invention relates to systems of electrical distribution by 
alternating-current transformers, and in particular to those 
systems where a main and auxiliary transformer are employed 
connected in series, an automatic switch being provided for open- 
ing and closing a short circuit round the auxiliary transformer, in 
accordance with the load, so that a saving will be effected in the 
iron losses of the transformers at lightloads. Referring now to the 
engraving, a main transformer A and an auxiliary transformer B 
are indicated as connected in series with one another between 
supply circuit conductors C and distribution circuit conductors D, 
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the transformers A and B being provided with primary windings 
X Y and secondary windings ST respectively. The terminals of 
the primary winding Y of the auxiliary transformer B and the 
terminals of the secondary winding T are connected to the fixed 
contacts O P respectively of the short circuiting switch Z, the 
movable member of which is provided with bridge pieces L, M, 
adapted to engage with contacts O P respectively when the auto- 
matic switch Z is in its closed position. When the switch is in its 
open position, as illustrated, the circuit of an indicating lamp 
designed for the circuit voitage and connected across the secondary 
winding S of the main transformer A is closed by means of the 
switch R, the movable member of the switch R being carried by 
the movable member of the automatic switch Z, as indicated 
diagrammatically, the switch R being open when the automatic 
switch Z is in its closed position. The operation of the apparatus 
is as follows :—When the switch Z is in its open position, if the 
auxiliary transformer is in proper order, there will be only a com- 
paratively low voltage across the main transformer winding S, and 
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the lamp will consequently not light. If, however, the auxiliary 
transformer winding is short-circuited, the fu!l voltage of the dis- 
tribution circuits D will be across the main transformer winding §S, 
and the lamp will consequently burn at full brilliancy. There are 
eleven other illustrations. —October 27th, 1909. 


DYNAMOS AND MOTORS. 


17,370. July 26th, 1909.—IMPROVEMENTS IN AND RELATING TO 
THR CONTROL OF POLYPHASE MOTORS AND THE LIKE, the 
British Thomson-Houston Company, Limited, of 83, Cannon- 
street, London, E C. 

This invention relates to the control of polyphase machines of 
the commutator type, and has for its object an improved method 
of speed regulation, whereby the speed may be efticiently con- 
trolled over a range varying between plus and minus 20 per cent. 
of the synchronous speed. The engraving shows a three-phase 
motor, provided with slip rings S and a commutator K. The 
latter is, for example, fed from the liae through a regulatable 
transformer T, to which the stator is directly connected. By 
means of the resistance W the motor, with raised commutator 
brushes, is started in the manner customary with asynchronous 
motors, and regulated at speeds below that of synchronism. Ata 
determined speed the brushes are placed on the commutator, and 
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the resistance W is interrupted or adjusted to an increased 
amount. This new connection is only effected when the resistance 
W is already completely or nearly completely short-circnited in 
order to prevent a high potential from the commutator during its 
employment. After changing the connections the motor can be 
regulated in the neighbourhood of synchronism by a suitable 
method by adjustment of potential, for example, in conformity 
with Patent No. 23,288 of 1902, or by shifting the brushes. The 
stator potential may be varied to start and regulate the machine 
as an asynchronous motor, in which case, instead of the slip rings 
and brushes, another short-circuiting device for the armature 
winding can be used, This device may be automatically operated 
by a fiy-wheel regulator in such a way that on the attaining of a 
certain speed the short-circuiting connection of the armature is 
interrupted. The placing of the collector brushes can also be 
effected automatically in a similar manner.—October 27th, 1909. 


TRAMWAYS AND RAILWAYS. 


10,273. April 30tb, 1909.—IMPROVEMENTS IN BUFFERS FOR 
RAILWAY AND TRAMWAY VEHICLES AND THE LIKE PURPOSES, 
Robert Eyre, of Marlborough House, 43, Marclitfe-road, 
Wadsley, Sheffield, Yorks. 

This present invention relates to a type of buffer having a com- 
pound action, in which the compound action is obtained by 
employing two separate springs, one acting upon an open-ended 
inner case or secondary plunger, and the other actuating the 
boffer rod in the ordinary way, by which arrangement the central 
spring, which is actuated by the buffer rod, is made of considerable 
length. The same letters refer to similar parts throughout the 
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several views. The inner case or secondary plunger A is con- 
structed with a closed bottom or internal flange B, so that a shorter 
spring C can be employed inside it for the primary action and light 
work direct on to the buffer rod D; the main spring E takes the 
heavier work with the secondary action through the medium of the 
inner case or plunger A. The buffer rod D heing shortened is 
secured with a nut F or cotter F! to the bottom of the secondary 
plunger, aud by this form of construction a considerable weight 
may be saved both by the shorter spring C and the shorter rod D. 
—Ortober 27th, 1909. 


LIGHTING AND HEATING. 


22,454, October 220d, 1908.—IMPROVEMENTS IN AND RELATING 
TO ELectric Arc Lamps, Sidney Clark Mount and the Beck 
Flame Lamp, Limited, both of Hayes, Middlesex. 

This invention relates to electric arc lamps of the type in which 
several pairs of carbons inclined to one another are arranged to be 
drawn apart simultaneously by a common operating mechanism 
actuated by a solenoid, so that an are is maintained between one 
pair of carbons only and particularly to a lamp in which one 
carbon of each pair rests upon a stop and carries the second 
carbon by means of a cross carriage and in which the feed takes 
place upon the burning away of the supported carbon, and the 
invention consists in the application to such a lamp of the 
particular construction of striking mechanism. In carrying out 
the invention as applied to a Back double carbon lamp having a 
cross carriage A and gravity feed for the carbons C C! the plunger 
B of the series magnet D controlling the striking mechanism is 
connected through a link E with an arm F provided upon a 
member G pivoted to the framework of the lamp by means of 
brackets K and having arms H which are pivotally connected to 
each of the shoe plates L which are provided for the respective 


arranged to effect the required movement of the movable carbon 
C! of each pair. When the current is switched on the plunger is 
operated and through the mechanism previously described causes 
the shoe plates I. to move the carbons guided by them so that the 
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arc is struck between one pair. 
have been consumed the magnet plunger falls and brings the 


being on, an are is struck and continues to burn on the second 
pair of carbons.—Octoher 27th, 1909. 


MISCELLANEOUS. 


9584. April 22nd, 1909. — IMPROVEMENTS IN CARBURETTING 
AppaRaTUS, William Ewing, of 158, Saint Vincent-street, 
Glasgow, Scotland. é j 

This invention relates to apparatus for carburetting air of the 

kind in which the lower compartment of the carburetting vessel 

is arranged with a passage in the form of a single helix or the like. 

The present invention consists in providing two or more air 

admission pipe or like connections situated at different distances 

from the centre of the carburetting vessel and leading to said 
passage so that the length of the path to be traversed by the air 
may be varied and a combustible gas for power heating and 
illuminating purposes may be produced. The carburetter proper 

comprises a vessel A furnished with an air admission connection B 

and a gas outlet C, and is divided into two compartments by a 

horizontal partition D from which depend partitions E forming a 






























a circuitous passage for the air which passes through an opening 
to the outlet C as indicated by the arrows. The air admission 
connection B is controlled by valves F operated to admit air 
through one, two, three or more pipes or tubes H or the like 
leading to the lower compartment, and situated at different dis- 
tances from the centre of the vessel A, so that the length of the 
path to be traversed by the air may be varied by varying the 
passage for the air admission, so as to suit different gravities of 
hydrocarbon, and to compensate for differences in temperature. 
The hydrocarbon is supplied to the lower compartment from a 
reservoir through a tube re tubes terminating near the bottom 
of the carburetter. Another tube J communicating with the top 
part of the reservoir terminates at the desired level of the liquid 
so that the liquid is displaced as required and any oscillation 
caused by the air ascending through the Jiquid is obviated. The 
flow of the hydrocarbon to the vessel takes place on the principle 
of the bird fountain.— October 27th, 1909. 


9942. April 27th, 1909.—AN IMPROVED AUTOMATIC CATCH FOR 
USE IN CCNNECTION WITH TiIPpPING Wacons, DUMPING Cars, 
AND THE LIKE, the Wantage Engineering Company, Limited, 
of Wantage, in the County of Barks, and William Bardill, 
engineer, Hildon House, Wantage. 

This invention relates to an improved form of automatic catch 

for use in connection with tipping wagons or dumping cars, the object 

being automatically to secure the same rigidly in the horizontal 
position after return from tipping. As the point C is retarning to 
the horizontal it comes in contact with point D, which, moving 
about the point FE, immediately brings over the upper part of the 
catch to the dotted position shown at F, and as one of these 
automatic catches is fixed on each of two opposite corners of the 
wagon diagonally the body becomes securely locked in the hori- 
zontal position. To release the wagon for tipping, the attendant 
raises the catch to the point G, when the flat bar rides on the 
circular path easily until the bent end of the bar engages in the 


When the carbons of this pair 


remaining carbons together in the usual way, and, the current 





shown. To prevent the catch, as shown at letter G, falling too 
far backwards, a retaining device is adopted, as shown at S, anq 
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this device, which is formed of flat steel riveted to the main angie 
iron support, being bent round underneath the path of the auto- 
matic catch C to strike this on its return, —Octoher 27th, 1999, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


936,413. Locomotive ENGINES, Francis J. Cole and Frank I’. 
Scoville, Schenectady, N Y.—Filed June 14th, 1909. 

This patent is for the transfer of a portion of the weight of a 

locomotive to a radial truck of the Bissell type by balance levers. 

The claims are for the combination of a main frame, driving 
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wheels journalled in bearings therein, a radial truck pivoted to the 
main frame, springs through which weight borne by the main 
frame is transmitted to the journal boces of the truck, seats in 
which the springs are supported on the journal boxes, and floating 
connections coupling the spring seats to the main frame in hori- 
zontal planes. There are ten claims. 


934,446.—Gas Propucer, Hf /. Lea, Pittsburg, Pa , assignor to the 
Westinghouse Machine Company, a Corporation of Pennsy/ 
vania.— Filed July 24th, 1905. ; 
In a gas producer, a truncated cone shaped ash chamber, a 
truncated cone-shaped gas generating chamber above the ash 
chamber, the two chambers being connected together at their 
greatest diameters, a blast admission port provided near the top 


934,445. 





of the gas generating chamber, a liquid sealed bottom for said ash 
chamber, an arnular row of gas delivery ports arranged at the 
juncture of the two truncated cone-shaped chambers, an annular 
collecting chamber surrcunding the lower portion of said producer, 
and surrounding the gas delivery ports and a water-sealed 
recrement discharge port. There is only one claim. 








In British Columbia platinum is found in many of the 
allusial gold workings, where itcan be saved asaby-product. The 
saving of it in a small way is, however, attended with so much 





recess marked H, as is usual with this type of wagon. The auto- 





pairs of carbons by means of links S, the series magnet thus being 





matic catch consists of a strong steel forging of the shape as 


trouble that it has been practically neglected and no appreciable - 
production made recently. 
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THE PROGRESS OF ENGINEERING IN SOUTH 
AND CENTRAL AMERICA. 


(From our Special Commissione’’.) 
Caracas, October 25th, 1909. 


Tere is probably no engineering market in the world 
more rich in promise than the States of Southern and 
Central America. For the most part they are enormously 
rich in minerals of all kinds, they are watered by great 
rivers which offer unlimited power, and they present far- 
reaching areas of undeveloped mining, agricultural, and 
grazing country which await the coming of transportation 
to many British manufacturers. Argentina and Brazil 
for many a year have been lands flowing with milk and 
honey, but everyone is conscious that only the fringe of 
their resources has yet been touched, and that in the not 
distant future South America will offer a field for enter- 
prise unequalled in the world. That Great Britain may 
share a portion of the wealth that the great States will 
distribute cannot bedoubted. We have, of course, to face 
keen competition from North America, which starts with 
the advantages of a better geographical position and a 
spirit that is more akin with that of the Latin races than 
ours; but if we will but exert ourselves, and show some 
of the daring of pioneers, we may have a large share of 
the market. 

The first step to success is, of course, knowledge of the 
country and the conditions, and in commissioning me to 
write a series of articles from all the principal states of 
Central and South America the proprietors of Tur 
EnGiNEER have asked me to give special attention to 
those things which may be directly advantageous to the 
engineers of Great Britain who seek to establish or 
extend markets in this huge continent. I shall keep this 
object in mind, and shall endeavour to show the reader 
where new markets are to be sought, and how to seek 
them; at the same time, as, by giving descriptions of 
existing engineering works, I shall show the lines upon 
which new works must be carried out. 

I have been in the country so far too short a time to 


Valencia Railway, which, in its total length of 179 kiloms., existed at that time three British owned railways, 
has no fewer than 212 bridges and viaducts, 86 tunnels namely, the Bolivar, the La Guaira-Cardcas, and the 


and 25 stations. The Bolivar Railway has 134 bridges 
and viaducts, and the Carenero and Guapo Railway, in 
the short distance of 33 kiloms., its total length, has 57 
bridges and viaducts. Not the least interesting from a 
constructional point of viewis the La Guaira and Caracas 
Railway, which, in common with the Puerto Cabello and 
Valencia, the Central, the South- Western and the Bolivar, 
is of British construction and ownership. The line was 
built to connect the important port of La Guaira with the 
capital at Caracas, and although roughly only 11 kiloms. 
distant as the crow flies, nearly 37 kiloms. of road have 
to be covered before the terminus is reached. 

Starting from La Guaira at 9ft. above the level of the 
sea, the line rises to a height of 3020ft. at Agua Salud, 
after which it sinks to 3001ft. upon reaching Cardcas. 
For the greater part of its length the line runs by the 
side of a precipice that varies from 50ft. at Rincdén to 
1250ft. at Boquerén. As already mentioned, the length 
of the line is roughly but 37 kiloms., or 23 miles; and in 
round numbers there are 10,000 rails employed, of which 
6000 are bent to a curve of a 140ft. radius; the gauge 
is 3ft. and the average grade is 3.75 per cent., although 
there are portions where the grade is as much as 
4.05 per cent. 

The following particulars of the grades may prove 
of interest:—Between La Guaira and Maiquetia the 
grade is 1.6 per cent.; between Maiquetia and Rincdén, 
14 to 3} per cent.; between Rincédn and Curucuti, 
3.26 per cent.; between Curucuti and Zig-Zag, 3} per 
cent.; between Zig-Zag and Boquerén, 4 per cent.; 
between Boquerén and Pena de Mora, 8 per cent.; 
between Pena de Mora and Cantinas nearly 4 per cent.; 
while between Cantinas and Sancho-Orquiz the track is 
nearly level; between Sancho-Orquiz and La Cumbre 
—at Catia—the grade is about 4 per cent; while from 
the summit to Caracas city it is a gentle decline. 

In times past a considerable amount of trouble has 
occurred by frequent landslips, some of which have been 
of such a serious nature as completely to block the line 
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Puerto Cabello-Valencia. It took Mr. Krupp and his 
syndicate, which was composed of, capitalists connected 
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Fig. i—FIRST ENGINE BUILT IN VENEZUELA (1900)-LA GUAIRA-CARACAS RAILWAY 


attempt any of the useful generalisation which I hope to 
make later on, and I shall content myself, therefore, with 
offering as a first article a brief description of the railway 
system of Venezuela, for I need not remark that a 
knowledge of the means of transport is one of the very 
first requisites in formulating a scheme for an attack 
upon a new market. 
No. I.—THE RAILWAYS OF VENEZUELA. 

At the present time, with perhaps the one exception of 
Venezuela, an almost feverish activity is proceeding in 
the direction of railway, tramway, dock and harbour con- 
struction in Central and South America. In practically 
all of the two and twenty Republics forming Latin- 
America, progress is being made in this direction, although 
not always in the same ratio. Thus, while the Argentine 
is expending her millions—or rather our miliions, since 
practically all the capital being employed upon railway 
and harbour building is British-borrowed—little Nicaragua 
is contenting herself with the outlay of a few additional 
thousands, which, however, promise to be intelligently and 
profitably employed. 

In Veneznela an already considerable amount of foreign 
capital—British, German, French and Dutch—has been 
laid out, and in none of the South American Republics 
can be found better examples of costly and difficult 
railway construction, accompanied, unfortunately, by very 
unremunerative returns. ‘The confidence of the original 
capitalists who found the funds for this class of exploita- 
tion must have been very deep-seated, for the country, as 
a whole, presents an almost forbidding and, at the best, 
a decidedly discouraging appearance when first viewed 
as a field for railways; and if this same confidence has 
not been justified by financial results, the fault must be 
sought rather in political than in economic causes. 

Owing to the immense watershed of the Orinoco, with 
its numerous navigable afiluents, affording ample means 
of communication with the southern part of Venezuela, 
the railroad lines are located to the north and centre of 
the Republic. At the present time there are some 
fourteen different lines in operation in Venezuela, with 
an aggregate length of line of 850 kiloms., or, say, 531 
miles. Some of these lines afford remarkable instances 
of engineering skill, such, for instance, as the Great 





for several days together. The removal of dangerous 
portions has, to a great extent, prevented the possibility 
of further slips, while other improvements have included 
the removal of many of the sharp curves which existed 
formerly. After leaving Maiquetia there is a tolerable 
length of straight line to the Pariata Viaduct, from which 
point the line begins to climb to Rincén, 288ft. above 
the sea, thence on to Curucuti, which is 1072ft., and 
Zig-Zag, which is 1550ft. above the water, and at which 
point the up and down trains cross. Here also at a dis- 
tance of about 10} kiloms. from La Guaira the port is 
distinctly seen in the distance, being in almost a straight 
line with the La Guaira sea wall. An interesting engi- 
neering feature is here afforded, the up train to Cardcas 
and the down train to La Guaira, although proceeding to 
different ends of the railroad, are actually running for 
some time in the same direction. Passing Zig Zag, the 
line is cut out of the solid rock and skirts a profound 
abyss, which at one point reaches to a depth of 1250ft., 
and is known as the Boquerén Pass. From this point, 
situated at 2099ft. above sea level, the bottom of the 
ravine fills up again until it has reached 800ft. below the 
railroad at Pena de Mora. From here onwards to Can- 
tinas the track winds through a succession of curves to a 
height of 2904ft., and thence for some 900 yards it moves 
along the level to Sancho-Orquiz, from whence the final 
upward climb commences. 

In all there are ten bridges and viaducts, eight small 
tunnels and nine stations, mere halting places. The La 
Guaira and Caracas termini are, however, substantial 
and commodious buildings; but in regard to the latter, 
which is a wooden construction, it is proposed to make 
considerable additions, or, if possible, to reconstruct of 
reinforced concrete. It is quite possible, however, that 
the finances of the railway will not, for some time to 
come, enable this proposal to be realised. The plans 
have been prepared and the design has been adopted. 


Of this improved station I am enabled to give an illus- | 
| total weight of 5500 tons of iron; but none of the construc- 


tration, Fig. 3, on the next page. 
Although German influence nad long been felt in Vene- 
zuela, it was only in 1887, when the Government of the 


| day granted to Herr Friedrich Krupp, of Essen, a conces- 





sion to build a railway from Caracas to Valencia, that 
British dominance was seriously threatened. There 














Fig. 2—FREIGHT WAGON (20-TON) ON LA GUAIRA-CARACAS RAILWAY 


with the Disconto-Gesellschaft of Berlin and the Nord- 
Deutsche Bank of Hamburg, six full years of hard and 
difficult work to complete the Great Venezuela Railway, 
which was not formally opened to traffic until the 
1st February, 1894. 

The entire length of the line is 179 kiloms., or, roughly 
speaking, 112 miles, and it may be considered one of the 
most strenuous engineering feats as yet undertaken in 
this Republic. As previously mentioned, Caracas lies at 
a height of 922m. (3001ft.) above sea level, whereas 
Valencia, the capital of the State of Carabobo, lies at an 
elevation of but 473 m. above the sea, and before reaching 
its destination the line has to crawl to a height of 
1277 m., whence, having passed through the largest of the 
86 tunnels, it descends in wide sweeps and curves to Las 
Moztazas. Between this point and La Begonia the track 
passes through a succession of further tunnels, and over 
a number of viaducts, many of which proved extremely 
costly to construct; indeed, this portion of the line was 
found more expensive than any other, working out at far 
above the original estimate of cost. 

This difficult portion extends for some 74 kiloms., 
namely, between Uaricas and Los Tijerias, after which 
the line leaves the mountainous region, gradually descend- 
ing into the upper part of the rich valleys of the river 
Tuy. This river is crossed at a place called El Concejo, 
9 kiloms. further on, and thereafter runs through the 
valleys of the Aragua, crossing these from end to end, and 
in a direction from east to west, skirting the Lake of 
Tacarigua on its northern shore, and finally reaching 
Valencia almost entirely on the flat. The last portion of 
the track from Las Tijerias includes generally some long 
stretches of perfectly straight lines of metal, having only 
a very gentle declivity, and passes through rich coffee 
estates and sugar plantations, all of which yield valuable 
freights to the line. 

It has been observed above that the total number of 
bridges and viaducts number no fewer than 212, having a 


| tions offer any especial features of interest. One of the most 


important of the bridges is that crossing the river Tuy, 
consisting of two spans of 10 m. each, while that across 
the river Aragua is an iron bridge 25 m.in length, The 
river Turmero is crossed by a bridge of exactly the same 
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length and design. The longest and loftiest viaduct is 
that of Agua Amarilla, situated at kilometre 48, measuring 
106 m. in length and 47 m. in height. 

Of tunnels there are 86, the most important being those 
of Calvario at kilometre 1, of Corozal at kilometre 30, and 
the Cunaote at kilometre 65. These three tunnels have 
respective lengths of 285 m., 267 m., and 263 m. 

The gauge of the Great Venezuela Railway is 1.07m., | 
the same as that of the Puerto Cabello-Valencia, so that | 
it is possible to run the same trains over eagh track when | 
necessary, a convenience which cannot be enjoyed | 
between the Great Venezuela and the La Guaira-Cariicas | 
Railways, since the gauge of the latter is only one of 
-915m. The maximum grade on the Great Venezuela 
is 2 per cent., as against 8 per cent. on the Puerto 


Cabello-Valencia and 4 per cent. on the La Guaira- | 


Caricas. The minimum radius of curves is 75, as against 
95 on the Puerto Cabello-Valencia and 43 on the La 


only dates from “the time of the completion of the line,” 
and as this seems far from being realised, the concession 
may well be regarded as one in perpetuity. The line is 
one of 3ft. 6in. gauge (1.07 m.), with a maximum grade 
of 4,and with a minimum radius of curves of 50m. 
Running from Caracas, the capital, the line is ultimately 
destined to reach Santa Lucia, a total distance of 52 kiloms. 
(324 miles). The first portion as been one of great 
engineering difliculty, some especially heavy construction 
work being encountered as far as Santa Terésa, after 
which the track becomes relatively easy. What lends 
particular interest to this line of railway is the fact that 
it possesses the only portion of electrified railroad track 
in the Republic, some 6} miles having already been 
electrified, namely, that portion between Caracas and 
Petare, from which point it is intended to continue the 
electrification of the line as far as Encantado, a further 
three miles. The motive power is derived from the 














Fig. 3—PROPOSED STATION BUILDING AT CARACAS 


Guaira-Caracas. It is not difficult to understand why 
the original plans did not cail for a common gauge 
between these three railways, considering the wild con- 
figuration of the country through which they have to 
pass. As in other parts of the world where a variety of 
railway systems adjoin, no unanimity reems to have 
existed with regard to the gauges adopted. Thus, out 
of the fourteen different railways now operating in 
Venezuela there are five with a gauge of 1.07, five with 
a gauge of .915, two with a gauge of .61, one witha 
gauge of 1.00, and one with a gauge of 0.63. 

Naturally, upon a line of this length there are to be 
found an exceptionally large number of stations; in all there 
are some twenty-five, and both at Caracas and Valencia 
the termini buildings are of some importance, the former, 
for instance, having been the private residence of former 
President Crespo. Many of the minor stations are 
situated very close together, a few kilometres only 
separating one from the other, so that frequent stoppages 
have to be encountered, the journey of 179 kiloms. 
occupying seven hours. While some stopping-places own 
populations exceeding 7000, others boast of only from 150 
to 200 inhabitants. But, nevertheless, in cattle, fruits, 
coffee, cocoa, and other agricultural products each con- 
tributes its quota to the railway’s freights. 

The constructional work of this Jine has necessitated 
throughout its entire length the removal of earth and 
rock amounting to over 3,500,000 cubic metres, and 
masonry work of more than 380,000 metres. The weight 
of rail per metre is 25.7 kilos., and the sleepers employed 
are metallic, the same as are used on only three 
other railways in Venezuela, namely, the Central, the 
South-Western, and the Bolivar. The remaining ten 
railways are laid with wooden sleepers. The rolling stock 
of the Great Venezuela Railway is more considerable, 
owing to its greater length, than the majority of the iines, 
but in point of freight-car equipment it is behind that of 
the Bolivar Railway, and the quality is certainly far from 
being the best obtainable. The fuel used is coa] briquettes, 
which is the same as is used by all the other railways in 
Venezuela, with the exception of the Great La Ceiba and 
the Great Tachira Railways, both of which run in the 
State of Maracsibo, where wood fuel is plentiful 

As an instance of the slowness with which enterprises, 
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engineering and otherwise, proceed in Venezuela, mention 

may be made of the concession for the construction of | 
the Central Railway, which was granted as far back as | 
1885, while the line still remains far from its destined | 
terminus, 


Electric Power Supply Cempany of Carizas, which also 
furnishes the city with its electric power and light, and 
supplies the current for the tramway system, not a very 
efficient one as yet, it may be observed, but, neverthe- 
less, much better than at one time. 

There are some twenty-three bridges and viaducts and 
about fourteen tunnels on the Central Railway, only one 
short tunnel now remaining uncompleted. There 
are seven stations, which will be added to in due course 
when the entire length of the line is completed. At pre- 
sent it is equipped and opened for traffic to kilometre 45 
from Caraca:, so that there remain 7 kiloms. of the 
original line finally to complete, and a further 302 kiloms 
(19 miles) from Santa Terésa, on the river Tuy, to Cua 
The weight of rail emp!oyed is 21 kilos. per metre, while 
the sleepers are metallic. The fuel employed is Cardiff 
coal. The rolling stock is not large, but has been 
recently slightly added to, and consists at present of 
7 locomotives, 9 passenger cars, and 31 freight cars. 
No additional stock is contemplated. 

The company has had immense difficulties to contend 
with, owing to the unwarrantable interference of the 
late President Castro, who attempted to make the com- 
pany pay duty on constructional material, although the 
original concession enjoined that this was to be imported 
free of all duty. For a whole twelve months the con- 
struction was arrested while this was being contested, 
and it was only due to the strenuous efforts and represen- 
tations of our Minister, Sir Vincent Corbett, that the 
Government obstruction was finally withdrawn. 

The Puerto Cabello and Valencia Railway has from its 
inception been closely allied with the La Guaira and 
Caracas Railway, coming into existence in 1885, a few 
years after the latter. Although controlled by the same 
board of directors, it is under different local management. 
The Puerto Cabello Railway bas not been of late years as 
success/ul as its sister line. From an engineering point 
of view it is, however, quite as interesting, and may be 
regarded asone of the scenic lines of Venezuela. In length 
it is 54 kiloms. (84 miles), and it runs from the city of 
Valencia to the important port of Puerto Cabello. At 
one time it was quite the most profitable line in the 
Republic, as may be gleaned from the fact that some two 
years after opening it was earning twice the amount of its 
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expenses; but it hag, like most Venezuelan railways, 
fallen upon evil days, partly owing to che general depres- 
sion of the country and partly to the failure of the 
Government to carry out its undertakings with regard to 


Fortunately for the owners, the conc:ssion ' the prompt payment of guaranteed interest. The gauge 


———— 


adopted, as already mentioned above, is 1.07, the same 
as that of the Great Venezuelan Railway, with which jt 
interchanges traflic, so that it is possible to carry goods 
from Caracas to Puerto Cabello over the two lines without 
transhipment. The maximum grade is 8 per cent., there 
being a short stretch of cog-wheel system of some 4 kiloms 
in length, The minimum radius of curves is 95 m., while 
on the line from end to end there are some twenty-threg 
bridges and viaducts, some of which are of great engi. 
neering importance, one tunnel, and six stations. The 
weight of rails per metre is 27.2 kilos., these being laiq 
on wooden sleepers. The rolling stock is in very gooq 
condition, although it has not been very much added to 
of late years. The locomotives consist of 7 engines 
and 3 rack engines, making 10 in all. The passenger 
colling stock consists of 2 first-class, 5 composite, 2 second. 
class, 3 second-class and brake-vans combined and ] 
luggage van, or a total of 13. The freight equipment 
comprises 24 open wagons, 31 covered wagons, 2 platform 
wagons, and 40 cattle wagons, or a total of 97. In addition, 
there is 1 travelling crane and 1 motor-inspection car, 
(he prospects of this railway are somewhat improved 
owing to the promised revival of the cattle-raising industry, 
which if it prove as successful as anticipated, will bring 
considerable and probably permanent freight of 4 
cemunerative character to the line. 

The Bolivar Railway, also a British undertaking, 
and the oldest railway in the Republic of Venezuela, 
having been opened for traffic as far back as 1874, has a 
length of 88}kiloms. (55} miles). The gauge is 1.61, 
the same as that of the South-Western Railway. The 
maximum grade is from 2 to 3.50 per cent., and the 
minimum radius of curves 36.90. This railway is some. 
what similar to the Great Venezuelan Railway in regard 
to its number of bridges and viaducts, there being no 
fewer than 134 of these in the short distance of 88 kiloms, 
There are nine stations. The rolling stock consists o! 12 
locomotives, 9 passenger cars, 68 wagons for merchandise, 
5 brake vans, 5 cattle trucks, 91 ballast wagons, 6 timber 
trucks, 1 mule truck, 22 ore wagons with boxes, 2 hand. 
zeared inspection cars, and 1 automobile inspection car, 
The company also possesses a small floating plant, in- 
cluding an iron steamer for passengers and merchandise, 
3 lighters (two of iron and one of wood), and 5 rowing. 
ooats. 

The remainder of the Venezuelan Railways are su. 
marised as to their principal engineering features in the 
table below. 








MOTOR CAR EXHIBITION AT OLYMPIA. 
No. IL.* 


Last week we referred briefly to the Cowey pneumatic 
suspension system which was shown applied to cars made 
by Crossley Brothers, of Manchester. The aim of this 
system is to obviate the employment of springs, and to 
do this the inventor introduces four vertical cylinders 
tixed to the chassis frame. These cylinders each contain 
a piston, which is coupled to the axle, and the cyliaders 
are charged with compressed air from a common reser- 
voir, the latter being in turn charged by a pump driven 
by the engine. The cylinders contain a combination of 
piston, spring, and sleeve in order to allow the appliance 
to differentiate between movements due to road shocks 
and those due to variations of load. As the pistons and 
cylinders do not give the necessary lateral rigidity, 
longitudinal and transverse radius rods in front and at 
the rear are necessary, and these are loaded .with springs 
to yield to the vertical movements of the piston-rods. 

A notable feature in connection with the latest designs 
of motor cars is the growing tendency to place the 
radiator behind the engine, as in the case of the well- 
kaown Renault cars. This is advantageous for three 
obvious reasons. First, the radiator is placed in a position 
of greater s.curity against damage ; secondly, it enables 
a more pleasing contour of bonnet to be provided; and 
thirdly, the dust laden air induced by the fan has not to 
pass round the engine. It is drawn in to the radiator 
from without the bonnet, and after passing round about 
the tubes is discharged below the framework of the car. 

One of the greatest drawbacks to the employment of 
chain driving for motor cars has always been the difli- 
culty in connection with lubrication. Most firms did not 
think fit even to protect the chains from dirt and 
grit. The Sunbeam Motor Car Company has adhered to 
the chain drive after all other firms have distarded it, and 
for rough roads the decision has been amply justified. In 
the Sunbeam car the chain has always received the protec- 
tion which it requires equally with the other working 
parts of the mechanism. By enclosing it in a dust-proof 
oil-tight case, and providing the necessary lubrication, 
this form of drive has been so satisfactory that the makers 
of this car until this year saw no reason to place before 
their customers an alternative drive. This year, how- 
ever, conforming to fashion, a live axle car has been 
produced, the keynote of which is simplicity. The illus- 
tration, Fig. 12, represents the chassis of the 12-16 horse- 
power live axle car. The engine is of new design, and 
has four cylinders, 80 mm. by 120mm., castin pairs. The 
inlet and exhaust valves are on opposite sides, and are 
enclosed by dust-proof metal covers which are easily de- 
tached byhand. The connecting-rods are steel stampings 
of H section with white metal bearings. The crank shaft 
also runs in white metal bearings, and the lubrication of 
these and the big endsis effectively carried out by means of 
a gear driven pump, thus ensuring aconstant supply of oil, 
which returns to the reservoir in the crank chamber, and, 
after being filtered, is usable again. The bottom of the 
crank chamber can beremoved without disturbing the crank 
shaft. The ignition system is the high-tension magneto 
with fixed or variable timing as desired. The engine is 
controlled on the throttle valve—which is combined with 
the carburetter—by means of a foot lever. The car- 
buretter is of the Claudel-Hobson pattern. The clutch is 
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of the leather-faced conical pattern, self-contained, and 
iving no end thrust to the crank or gear shaft. It is 
casily adjusted. The gear box provides four for- 
ward and one reverse speeds, and is suspended at 
three points. All the shafts run on ball bearings 
and are short and rigid. The live axle is of 
simple and straightforward design with bevel gears. 
Ball bearings are provided throughout; and the wheels 
are mounted on an outer sleeve, co that the differen- 
tial shafts do not carry any weight. The brakes are 
easily adjustable, the front brake being of the external 
metal-to-metal type, with a large frictional area. The 
wheel brakes are enclosed in dust-proof drums. Unlike 
most of the best known petrol car makers, the Sunbeam 
Motor Car Company believes in forced circulation of the 
cooling water, and with’ this object provides a gear-driven 
pump and_ honeycomb radiator. A higher powered car 


ing petrol to the carburetter. The 40-50 horse-power 
six-cylinder engine has all cylinders cast en bloc. These 
are enclosed in a sheet copper jacket hammered to the 
desired shape, and fixed on with little screws. The object 
of casting the cylinders in one is to increase the stiffness 
of the engine and reduce the length, as the valves are all 
on one side. One train of gearing serves to drive the fan, 
the water pump and the magneto, jaw coupling being 
introduced between each to facilitate dismantling. 

The Aster Engineering Company showed a 12 brake 
horse-power Allsop paraffin engine, the design of which 
has undergone considerable modification since the original 
engine was described in Toe EncinEER, June 21st, 1907, 
as will be observed from the accompanying illustration— 
Fig. 13. This represents a transverse section taken 
through the pump cylinder. The two working cylinders are 
105mm. bore by 120 mm. stroke, and they have a fuel 

















Fig. 12-CHASSIS OF SUNBEAM LIVE AXLE CAR 


built on similar lines and rated at 16-20 horse-power has 
a four cylinder engine 95mm. bore by 135 mm. stroke. 
In both cars the petrol is fed to the carburetter by gravity. 
The Rolls-Royce cars exhibited were all of the same 
power. They had a six-cylinder engine 40-50 horse-power 
built up of two sets of three cylinders—a feature which 
this firm cluims to have originated. The frame of the 
chassis has been lowered somewhat, and the gear box is 
one piece, suspended at three points from the main 
frame. The gear shafts have been increased in diameter 
and additional bearings have been introduced. A novel 
feature is to be seen in connection with the supply of 
petrol, which is now carried in a tank at the rear of the 
chassis, where it is suspended from projections on the 
side members of the frame. The necessary pressure is 
supplied by means of a small air-pump mounted on and 
driven from the gear box. The pump is of the piston 
pattern, and a silent relief valve fitted on the dashboard 
prevents the pressure from exceeding 2]b. per square 
inch. On this relief valve a cock is fitted for releasing 
the petrol tank pressure at the end of a journey. 
This system is better than that which employs the 
exhaust gases to provide the necessary pressure. In con- 
nection with the brakes a small differential gear is now 
used by which therear wheel brakes are operated, the 
pressure on the two sets of brakes being thus equalised. 
Five distinct models were shown by the Wolseley Tool 
and Motor Car Company, Limited, Birmingham, namely, 
12-16, 16 20, 20.28, 24 30, and 40-50 horse-power respec- 
tively. They are all of the live axle type, the drive being 
transmitted in the three higher powered cars by bevel 
gearing, and in the lower powers by worm gearing. All 
have honeycomb radiators and pump circulation, except 
the 12-16 horse-power car, which works on the thermo 
typhon system. The suspension is semi-elliptic on the 
front axle and semi-elliptic on the rear wheels of the 
short wheel base cars, but for cars with a long wheel 
base an additional transverse spring is fitted. ll 
spring shackles are fitted with means for lubrica- 
tion, and multiple disc clutches are used throughout. A 
double universal joint is fitted in each case between 
the clutch and gear box, and there is a universal joint 
at each end of the propeller shaft. Each joint has pro- 
vision for lubrication and adjustment as required. The 
smallest model, rated at 12-16 h.p., has a four-cylinder 
engine 3}in. by 44in. bore. It is constructed with the 
finish and accuracy which has always characterised this 
firm’s work, the same high-class materials being em- 
ployed. The engine and gear box are mounted on an 
underframe, and the live axle is worm driven, the worm 
being placed underneath the worm wheel. To reduce to 
reasonable limits the angle of the universal joint to the 
propeller shaft, the underframe is sloped from the front 
to the rear. On all models the carburetter is of the two- 
jet pattern, being practically two carburetters controlled 
by the same throttle. The small one, which has a mixture 
pipe varying from jin. to jin. bore on the different models, 
is used for starting or very slow running only, when the 
main carburetter is entirely cut off. The continuation 
of the movement of the throttle opens the main carbu- 
retter. A point of interestin connection with engine design 
is the system of lubrication. The troughs under the “ big 
ends ” are supplied with an excess of oil which overflows 
the sides, all that is not taken up by the bearings finding 
its way back again to the sump, whence it is again 
pumped through the bearings. Another neat feature on 
the pressure-fed models is the combined oil and air pump, 
one for lubricating purposes, and the other for supply- 


vapour pump cylinder placed between them. The func- 
tion of this cylinder is to prepare and supply measured 
charges of combustible gas into the motor cylinders, and 
the operations are as follows:—On the down-stroke of 
the piston paraffin, with the necessary volume of air, is 
drawn into the cylinder through an atomising valve A, 
and a vaporising cone } heated by the exhaust gases, 
and is thereby converted into a gas. On the up-stroke of 
the piston the vapour is discharged through a superheater 
at C alternately into the right and left-hand cylinders, 
taking along with it the air necessary for combustion. 
The gas outlet from the pump cylinder is regulated by a 
mechanically operated valve of variable lift, which is 
under control while the engine is running. All the valves 
are mechanically operated, the inlet and outlet being on 
either side of the engine. Forced lubrication at slight 
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Fig. 13—ALLSOP PARAFFIN ENGINE 


pressure is provided for the big ends and bearings. The 
engine gives 12 brake horse- power at 1200 revolutions per 
minute and weighs 3 cwt. 9} lb. without fly-wheel. It is 
being built for the Allsop Motor Syndicate, Limited, 59, 
Queen-street, Cardiff. 

Considerable attention is now being given to the pro- 
duction of a satisfactory detachable road wheel. The 
Riley Cycle Company, Limited, Coventry, exhibited at 
Olympia a system which is equally applicable to both 
wood and wire wheels, and which permits a permanent 
exchange to be made with the spare wheel quickly with- 
out disturbing brake fittings, bearings, speedometer 
rings, &c. Neither the front nor rear axle is changed in 
any way, but they are provided with inner hubs fixed as 
usual. Permanently fitted to these hubs are the brake 
drums, bearings, and other apparatus. The outer or 





removable hub, which is built up into the road wheel, 
slides over the inner hub, tapered projecting studs on 
which engage with corresponding holes in the outer hub, 
thus transmitting the drive. Each wheel is provided 
with a special hub cap, which is permanently attached 
but free to rotate, and is threaded to screw into the 
inner hub. Enclosed in this cap are automatic locking 
and withdrawal devices, which provide the means for 
taking off or putting on the wheel and for automatically 
locking the hub cap on its thread. 

Drummond Brothers, Limited, Guildford, are making a 
speciality of machine tools suitable for motor car 
repairers. At Olympia this firm exhibited a really handy 
universal grinding machine, which is capable of grinding 
cutters, flat grinding, parallel and taper, outside and 
internal grinding, and can be driven by power or foot 
pedal. The bed is carried on heavy standards, and has 
a long slide, driven by skew and worm reducing gear and 
hand wheel. The feed motion has stops in both direc- 
tions and fine adjustment. On the travelling slide is a 
swivelling table graduated in degrees for taper work, 
and carrying a headstock with a hollow mandril. 
This is coned and split at both ends, and has two 
internal coned sleeves for holding chuck mountings 
or gripping the work. This head rotates, and the driving 
gear can be thrown out to leave the spindle free for test- 
ing work, &c. The grinding head can be raised or lowered 
and swung round parallel with or at any angles to 
the table by means of a screw and nut. The 
hand wheel has worm teeth cut on its periphery with 
which a worm can be caused to gear for fine measure- 
ments. The abrasive wheel is driven by a round belt 
from the treadle motion, the arrangement of the drive 
being very similar to that on a radial foot-driven drilling 
machine which this firm introduced recently. 








INSTITUTION OF MECHANICAL ENGINEERS. 


THERE was an excellent attendance at last Friday's 
meeting of the Institution of Mechanical Engineer:, when 
Mr. Herbert A. Humphrey read his paper on “An 
Internal Combustion Pump and other Applications of a 
New Principle.” The meeting was one of exceptional 
interest, for Mr. Humphrey dealt with something which 
is quite new, and which will in all probability mark a 
decided step forward in the history of mechanical engineer- 
ing. Very ably did the author demonstrate to his audi- 
ence the action of his new pump, and excellent were the 
models and diagrams which he exhibited. Unfortunately, 
such papers are but seldom met with. It deals with an 
invention which, though quite new, has passed out of the 
experimental stage, and has been put to the test of prac- 
tical application. It is a paper written by an engineer for 
engineers, and it has the advantage that the latter are 
easily able to understand it. We commence to print 
it on page 562. When the paper had been read, 
and a hearty vote of thanks had been passed, the Pre- 
sident, Mr. J. A. F: Aspinall, who occupied the chair, said 
that before the discussion was opened he would like to 
ask the speakers to omit all reference to the value of the 
paper. It wascustomary for those who took part in the 
discussions first to spend some time complimenting the 
author on his paper. They all knew that the paper 
which had just been read was a valuable one, and the 
author knew that it was valuable, and however much 
praise was bestowed upon the author it would not make 
his work more valuable. For that reason he would 
ask the speakers to deal with the technical points at 
once and to omit all reference to the excellence of the 
contribution, for that was well understood and agreed 
upon. This little piece of advice from the President 
had a very beneficial effect upon the discussion, for 
much less time was wasted than is usual, the remarks 
of the various speakers were considerably more inter- 
esting, and the discussion proved brighter and better in 
every respect. 

Mr. Henry Davey was the first speaker. He com- 
menced by correcting a statement which the author 
had made at the beginning of the paper, where he 
stated that the South Staffordshire Mines Drainage 
Commissioners had replaced steam engines by gas engines 
in five of their pumping stations with very beneficial 
results, the change having led to a considerable economy 
of working. That statement, Mr. Davey said, was not 
quite correct. As a matter of fact, the South Stafford- 
shire Commissioners had erected three new steam pump- 
ing plants, and gas engines had been put in at five of 
their stations temporarily where it was not desirable to 
erect steam plant. The net result of this was that the 
average cost of pumping against a given head was twice 
as much with the gas engines as with the steam 
engines. One of the old steam pumping plants proved 
twice as economical as the new gas plants. The gas 
engines were small ones. The author had said that com- 
pound condensing direct-driven steam pumps of modern 
construction and large size were among the most 
economical of all steam-using plants, and under favourable 
conditions would give a pump horse-power hour for an ex- 
penditure of 18 lb. of steam. Asa matter of fact, the steam 
consumption of such plants did not exceed 12 lb. of steam 
per pump horse-power hour, and 18 1b. was a disreputable 
example. Then Mr. Davey turned to the actual cost of 
working this new pump as compared with steam pumps. 
He said that the author had obtained a pump horse-power 
hour with 13,000 British thermal units, but that was not 
much improvement on the best waterworks engines. If 
Mond gas cost 2d. per 1000ft., and 85 cubic feet were used 
per pump horse-power hour, the cost would be .17d. If 
colliery slack costing 4s. 6d. per ton were used in the 
boilers of a steam pumping plant, which was the kind of 
fuel used at the South Staffordshire stations, and assuming 
that 51b. of water were evaporated per pound of coal, 
also that 20 lb. of steam were used per horse-power hour, 
the cost per pump borse-power hour would only be .096d., 
against .17d. with the new gas pump. At waterworks 
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Fig. 47—CONSTRUCTION OF THE LAGUNA DAM ACROSS THE COLORADO RIVER 


where coal cost 16s. per ton, and where 8 lb. of water were 
evaporated per pound of coal, and 12 lb. of steam were used 
per pump horse-power hour, the cost per pump horse-power 
hour would be .13d. Thus, although the thermal efficiency 
of the pump appeared remarkable, the money part of the 
question was somewhat different. The practice of using 
a column of water as a fiy-wheel, Mr. Davey said, was 
more than a century old. Thirty years ago he erected a 
long-stroke double-acting pump at a Durham colliery, 
which was connected to a long pipe line, and the column 
of water served as akind of fly-wheel. The difficulty 
attending the use of the system was that of finding suit- 
able local conditions which would admit of its ap- 
plication. Referring to the diagram of a suggested 
central electric station, with a hydraulic coupling between 
the gas and electric-power equipment, the speaker said 
that no mention had been made of the cost of such a 
station, and it was difficult to discuss the sugges- 
tion. Next Mr. Davey drew attention to the space 
which Mr. Humphrey’s pump occupies, and went on to 
show that if the maximum velocity of the water was 10ft. 
or 12ft. per second, the horizontal pipe between the com- 
bustion chamber and the high-level tank would have to 
be three or four times longer than the vertical pipe leading 
downwards from the eombustion chamber. This meant 
that if the latter was 200/t. long, then the horizontal pipe 
leading away to the tank would have to be from 600 to 
800ft. long. This made the pump very bulky, and con- 
sidering the strength which would have to be given to it, 
there would be a considerable weight of metal. 

Professor Unwin, who was the next speaker, first of all 
referred to the fact that Mr. Humphrey’s pump had 
passed the experimental stage, and that pumps of that 
type could be built to order. He had known of its exist- 
ence for the past two years. About a year ago he had 
made a test on a smaller pump than the one mentioned 
in his—Professor Unwin’s—report. The efficiency proved 
to be practically the same as that of the larger one which 
he had recently tested. He thought that Mr. Humphrey 
had shown considerable ability in designing modifications 
of his invention. Personally, he could only give his 
opinion of the pump shown in the diagram on the wall, 
this being Fig. 1 in the paper. The action of that pump 
was a real surprise to him. It worked without a hitch 
under all kinds of conditions. It was possible to play 
all kinds of tricks with it, such as altering the lift, and 
the pump seemed to take no notice at all. If they 
put more pressure on it by partially closing the 
sluice valve the pump still continued to work abso- 
lutely satisfactorily. The efficiency, he thought, was 
remarkable. If it was compared with other forms of 
pumps working on low lifts, that was to say, a lift corre- 
sponding to that of the pump he had tested, it would be 
found that the results were highly satisfactory. Mr. 
Davey had said that 18lb. of steam per pump horse- 
power hour was a disreputable figure for a triple expan- 
sion pumping engine, and that 12\b. of steam per pump 
horse-power hour was the usual consumption for such 
engines. He thought, however, that Mr. Davey would 
find that engines working with the low steam consump- 
tion he had mentioned were pumping against fairly high 
lifts, and that 18lb. per pump horse-power hour was a 
fair figure for a steam pumping engine operating against 
& head corresponding to that of Mr. Humphrey’s pump. 
In order to make the comparisons given in his report he 
had to look round for a triple-expansion pumping engine 
which was delivering water against a heed corresponding 
to the lift of Mr. Humphrey's pump, and the engines 
at the West Middlesex Waterworks were the only ones 
he could find. Continuing, Professor Unwin said that 


very excellent arrangements were made for testing this | 
new pump, and great care was taken to secure accuracy. | 


The testing arrangemeuts resembled those used in the 
previous experiment, and the conditions were just the 


same as would be met with in practice. He thought that 
the principle had many possible applications. The only 
fault the pump had was that it was somewhat cumbersome, 
but in many instances mere size was of no importance. 
It was to be remembered that, although the pump occupied 
a fair amount of space, the material which took up that 
space was cheap, asit was only pipe work. As regarded 
the other applications to which the principle might be 
applied, he thought that its sphere of usefulness in 
connection with compressing air would probably be very 
marked, since the machinery at present used for that 
purpose was only moderately efficient. 

Mr. W. B. Bryan remarked that although Mr. Hum- 
phrey’s pump might be bulky, Corliss pumping engines 
were also bulky. He remembered that some years ago 
one of the engineering journals published an illustration 
of a high-speed vertical triple-expansion engine built by 
Mr. Yarrow for a small torpedo. The illustration also 
showed a slow-speed Corliss engine. Both were capable 
of developing the same horse-power, but the former was 
about one-tenth the size of the latter. The picture was 
called “ Dignity and Impudence.”** There was one point 
about Mr. Humphrey’s pump which, from his—Mr. 
Bryan’s—point of view, was somewhat important, and 
that was the question of the products of combustion 
finding their way into the water. He would like to ask 
the author whether there would be any possibility of tar 
or oil getting into the water. He had no doubt, however, 
that when the water was pumped into large filtering 
reservoirs this would be removed, so that under those 
circumstances it would not matter much. Mr. Bryan 
then referred to the question of efficiency, and said that 
he could not quite agree with the statement that 18 lb. of 
steam per pump horse-power was disreputable, but ap- 
proved of what Prof. Unwin said about low lifts. He was 
aware that on test a steam consumption of 12 lb. or 13 lb. 
per pump horse-power hour could be obtained, but taking 
the losses all the year round, the figures were appreciably 
above those obtained on a special test. In conclusion, 
Mr. Bryan expressed the hope that some trials on Mr. 
Humphrey’s pump would shortly be carried out on a 
large scale and over a long period, so that its merits 
might be better judged. 

Professor C. V. Boys said that it seemed that the pump 
approached perfection from a scientific point of view. 
A good feature about it was that of being able to getrid 
of the non-return valve, and another was that it enabled 
expansion to be carried out down to atmospheric 
pressure, which was of great importance, and no doubt 
responsible for the efficiency. The pump was remark- 
ably simple as compared with other forms. When all 
was cold all that was necessary to set itin action was 
to press the ignition button, and the pump immediately 
started at full speed. He had been looking at the model 
of the valve gear on the wall, and he had come to the 
conclusion that although the pump worked on the two- 
cycle principle, the valve gear worked four-cycle. He 
wondered how the author had come to think of 
such an invention, and how he persuaded himself 
that it would work. Personally, he felt in the position 
of the undergraduate who, after having the principle 
of the syphon explained to him, said, “ Yes, sir, but 
it really doesn’t work.” From a description of the new 
pump, it was difficult to believe that it would work as it 
did. It was the same with the pulsometer steam pump. 
Continuing, the speaker said that he had asked himself, 
if such excellent results were obtained with a pump of the 
size of the one tested, what kind of results would be 
secured with one very much larger, say, a 1600 horse- 
power pump? With ordinary gas engines they knew that 
as the size increased they became less satisfactory, but 
he thought that in the case of this new pump they could 


* See Tue Encinegr, February 13th, 1903. 


almost conclude that the greater the size the more satis- 
factory would they become. There was no difticulty 
to be taken into account, such as that of conducting 
heat away from the metal, and there were no large 
castings to burst. The pump could be made out of 
boiler plate, which was a kind uf thing which did not 
burst. There was a kind of water which contained 
fine sand, and he had been wondering whether that sand 
would not in time cause the numerable water valves to 
leak. There were also the gas inlet and exhaust valves 
to be considered, and it was very important that the latter 
should not leak. He had been wondering whether the 
sandy water continually smacking this valve on the face 
would not give rise to leakage, and whether it would not 
be desirable to fit some intermediate arrangement to 
receive those smacks. 

Professor Threlfall, who was the last speaker, drew 
attention to the great simplicity of the pump, and 
remarked that the author had produced a gas engine 
without the usual rods and other parts which it was 
desirable to dispense with. He had recently been talking 
to a chemical manufacturer, who said that there 
was too much artillery business about gas engines for 
his liking. In dealing with that part of the paper where 
the author considers the possibility of applying the prin- 
ciple to an electric power station, and said that a Board 
of Trade unit could be generated for 2 lb. of coal, Professor 
Threlfall remarked that, compared with the performance 
of a good gas engine, this figure was somewhat enormous, 
but if oil and repair costs were going to be practi- 
cally done away with, then he thought that the scheme 
would be a very good one. It had been said that the 
pump was somewhat bulky, but that did not appear to be 
of much importance, since a thing of that kind required 
no house. It could be kept out in the open, but it would 
be necessary to cover it over with a little hay in the 
winter. Finally, the speaker said that it seemed to him 
that the invention would be the means of getting rid of 
the cost of oil and repairs. 

The discussion was then adjourned to Friday, Decem- 
ber, 3rd. 








IRRIGATION WORK OF THE UNITED STATES 
GOVERNMENT. 
No. Vil.* 
THE TRUCKEE-CARSON DISTRICT. 

Tue Truckee-Carson irrigation district in Nevada 
provides for the irrigation of 350,000 acres of land at a 
cost of £1,800,000. It includes what is known as the 
Forty-Mile Desert, a burning sandy waste which is the 
driest part of the United States, with the exception of 
Death Valley in California. Across this desert lay the 
old “ overland trail” of the early gold mining days, and 
many of the pioneers and fortune-seekers perished along 
the way, overcome by the heat and dying for lack of 
water. In a paper on“ Home Making by the Govern- 
ment,” Mr. C. J. Blanchard, statistician of the Reclama- 
tion Service, remarks as follows :— 

‘*‘ We come upon many melancholy evidences of desert 
tragedies enacted in the early fifties. In excavating 
canals our great steam shovels have encountered the 
bones of men and horses who perished of thirst. We 
know now that much of their suffering was unnecessary. 
There is plenty of good water not far below the surface of 
the sands. In fact, the gravediggers, if they had gone a 
few feet deeper, would have been able to satisfy their own 
thirst.” 

In this district, as in the case of the Uncompahgre and 
some others, the irrigation works have changed the 
original physical geography. ‘Che principal sources of 
water supply are the Truckee and Carson rivers, which 





"* No. VL. appeared November 12th. 
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lie in the drainage area or watershed of the “ great basin,” 
so that none of the run-off reaches the sea. The waters 
drain into saline lakes and marshes in the lower part of 
the basin, and are lost by evaporation. The valleys of 
the two rivers are quite distinct, but near Wadsworth 
they are separated only by a low ridge,so that water may 
be diverted easily from one valley to the other. The 
Truckee has the larger flow, but the Carson has a much 
larger area of land available for irrigation. The maximum 
discharge of the Truckee Hiver is about 10,000 cubic feet 

y second. The first part of the project was the diversion 
of water from the former into the latter, for the irrigation 
and reclamation of land in the Carson “sink” or dry 
valley where the river is lost by evaporation. The 
character of the country before and after irrigation has 
been shown by some of the views accompanying the firsé 
of these articles. 

The irrigation system comprises the following features :— 
(a) A diverting dam in the canyon of the Truckee River, 
diverting the water into a main canal 30 miles long, which 
carries the water into the Carson valley and terminates 
at the site of the dam for the Lower Carson reservoir; 
(b) Lake Tahoe, at the head of the Truckee River, will 
be enlarged by closing some of its outlets, and converted 
into a reservoir of 200,000 acre-feet capacity; (c) two 
reservoirs will be built on the Carson River: Lower 
Carson reservoir, 286,000 acre-feet; Alkali Flat reservoir, 
200,500 acre-feet ; (d) main distributing canals along the 
line of that branch of the Carson which ends in Carson 
sink, to provide for the reclamation of land in the “sink.” 

The soil includes sandy and clayey loam and volcanic 
ash, and requires about 3 acre-feet of water per acre 
per year for irrigation. The average rainfall is only 4in. 
per year. The district is about 4000ft. above sea level, 
and the temperature ranges from 12 to 112 deg. Fah. 

The width of the Truckee River at the point selected 
for the dam is about 160ft. The diversion dam is a con- 
crete wall with sluiceways; it is flanked at one end by an 
embankment extending across low ground, and at the other 
end by a concrete wall in which are the head-gate open- 
ings of the canal. This wallis at right angles with the 
line of the dam. The dam proper is 155ft. long, with 
15 piers forming sluice openings 5ft. wide. The piers are 
5ft. thick, 18ft. long on the base, and rest on a concrete 
floor or apron 30ft. wide and 8ft. thick. The piers are 
15ft. high to high water level, and carry smaller piers 
which support a concrete service bridge on which is the 
gate-operating machinery. 

Each sluice opening has a bottom gate 5ft. high for 
ordinary regulation, an upper gate of the same height to 
pass a large stream, and five top flashboards 12in. high, 
which may be removed for floods. The lower gate is 
attached to the end of a shaft or rod whose threaded upper 
end passes through a revolving nut in the hand-operated 
mechanism on the bridge. When this gate is raised 
behind the upper gate, further motion of the shaft raises 
both gates, and finally pushes up the flashboards. The 
aggregate waterway is 1200 square feet. The embank- 
ment flanking the dam, on low ground, is 1160ft. long, 
with a maximum height of 27ft., the crest being 3ft. 
above high-water level. It is 10ft. wide at the top, and 
has side slopes of 3 to 1 on the water side, and 2 to1 on 
the down-stream side. The bank is built of the local sand, 
gravel, and silt of the river bed, put in place by horse 
scrapers, without sprinkling or rolling. The water slope 
is paved with stone. 

The canal headworks are of concrete, and the wall 
extending up-stream from the end of the concrete dam has 
nine openings for the regulating gates. The openings are 
5ft. wide and 7ft. between centres. The gate frames are 
parts of a steel structure having vertical posts embedded 
in the concrete piers and a horizontal top girder embedded 
in the concrete of the service bridge. The arrangement 
of the gates is practically the same as at the sluices of 
the dam noted above. The sills are 3ft. 9in. above the 
floor of the sluices, and 2ft. 9in. above the floor of the 
canal, in order that the sills may be kept clear, and all 
heavy silt, &c., carried through the sluices and kept clear 
of the canal head gates. 

The canal is 80 miles long, and has a capacity 
of 1400 cubic feet per second. It is at an angle of 55 deg. 
with the river, and a curved wall from the upper end of 
the head wall forms an entrance hasin 65ft. long, reduced 
in width from 7Oft. at the head gates to the 264ft. 
bottom width of the canal. A weir in the canal, just 
below the entrance, discharges back into the river any 
excessive amount of water admitted through the head 
gates. 

The canal has a width of 25}ft. to 18ft. on the bottom, 
with a gradient of 1 in 6500. This gradient is increased 
to 1 in 2400 in rock cuttings, and 1 in 1500 in concrete- 
lined tunnels. The velocity is about 3ft. per second, with 
a capacity of 1400 cubic feet per second to the head 
works of a future branch canal, beyond which the 
capacity is 1200 cubic feet per second. On side hill 
ground the embankments are 8ft. wide on top, with a 
height of 15ft. above the bottom of the canal, or 2ft. 
above the water level. Nearly half the length of the 
canal is made up of curves, the radii of which are mainly 
287ft. and 382ft. 

The canal is lined to a considerable extent with con- 
crete 6in. thick, extending 2ft. above the water line. 
This is done (a) to make the channel water-tight in bad 
material; (b) to give a smooth surface in rock, and thus 
allow a smaller cross-section to be used; (c) to ensure 
strength at points where a break or burst would be 
specially serious, as near railway lines, &c. The transi- 
tion from the unlined to the lined sections is made by 
warped surfaces. Any hollow places in the face of the 
slope were carefully filled with large broken stone, laid 
by hand. Along the back of the concrete lining, and 
integral with it, is a horizontal rib of concrete 6in. thick, 
at about the middle of the slope. In bad ground two 
ribs were used, about 5ft. apart. These ribs serve to 
anchor the lining to the ground, to strengthen it against 
rupture due to the pressure of loose material behind it, 
and to break up the continuity of any moving or sliding 


ground, and thus reduce its tendency to move. Fig. 48 
is a view of the concrete-lined canal in a loose and broken 
rock formation. 

There are three tunnels, 310ft., 900ft , and 1515ft. long, 
with portal cuttings 40ft. to 80ft.deep. They are 12ft. 
wide and 154ft. high, with a roof radius of 7ft. The 
gradient of the floor is 1 in 1500, and the velocity is 
8.10ft. per second, with water 13ft. deep. The largest 








Fig. 48—CONCRETE LINED CANAL 


tunnel is in earth, and the others are in rock; all havea 
concrete lining 8in. to 16in. thick, with a 4in. concrete 
floor. In the earth tunnel the timbering was left in place, 
and before depositing the concrete for the lining old rails 
were set vertically in the spaces between the posts of the 
timber lining. 

At two wasteways or side weirs the canal bed is dropped 
6ft. for a length of 45ft. in order to form a sand catcher 
or sediment basin with 19ft. of water. In the side are 
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Fig. 49- CONCRETE DROP FOR CHANGE OF GRADIENT 


sluice openings 5ft. by 5ft., fitted with Taintor gates. At 


one of these wasteways the water after passing the sluices | 
flows down a shaft 50ft. deep into a tunnel, which passes 


under a railway and discharges into the river. 


At the end of the canyon of the river the river turns | 


abruptly in one direction, and the canal turns in the 
opposite direction. Near this point an auxiliary canal 
takes off from the main canal, the latter having gates to 








| entrance. The lower part of the dam, below the sluices, 
| is a weir with a movable crest, providing for a variation 
| in level. This crest is formed by a steel gate which slides 
| vertically against the face of the dam. Each gate is 
| 17ft. long and 5ft. high. 
| The south canal is twenty-seven miles long, and has a 
| capacity of 1500 cubic feet per second. The north canal 
| is ten miles long, and its capacity is 400 cubic feet per 
| second. One feature of the south canal is a “drop” 
| giving a vertical fall of 26ft., the power from which will be 
| utilised for pumping water to lands above the level of the 
| gravity flow. The lateral distribution system includes 
| primary, secondary, and tertiary lateral canals. The 
| third of these—or sometimes the second—supplies the 
| farms. Concrete “turnouts” divert the water-from a 
| primary to a secondary, or from a secondary to a tertiary 
| canal. The turnout has a stop gate in the main channel, 
| and a diversion gate placed in the bank at right angles to 
| the stop gate. The gate openings are fitted with plain 
| flashboards, and the concrete sides of the diversion 
| opening are rounded off so as to give a good entry for the 
| water. The slope of the land is too great to admif of a 
| continuous uniform gradient for the laterals, and numerous 
| falls or vertical “drops” are put in to effect a change in 
| level. These are concrete chambers of the general design 
| shown in Fig. 48. They are in many cases combined 
| with the turnouts, making a somewhat complicated 
| structure. One of these is shown in Fig. 50. 
| The sizes and gradients of the larger laterals are 
| adjusted to give a calculated velocity less than 2ft. per 
| second, while the average velocity of the smaller laterals 
| is about 1.6ft. per second. All laterals are so built as to 

have part of the water section normally above the level 
| of the ground. The slopes on the waterside are 2 to 1. 
The outer slopes of embankments are 14 to 1 and 2 to 1. 
All the lines for lateral channels are set out and staked 
| by the use of a theodolite, regular curves being set out. 
|The dimensions of some of the laterals are tabulated 
| herewith :— 

Lateral Channels for the Truckee-Carson Irrigation Project. 
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In view of the clay subsoil, drains are provided along 
the lateral systems to take care of seepage, drainage, and 
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Fig. 502—COMBINED DROP AND LATERAL CONNECTION 


check the flow, and direct a larger flow into the auxiliary , 
canal when required. Beyond the canyon—in which the 
canal runs for ten miles—the canal has a bottom width 
of 14ft., wide slopes of 14 to 1 and 2to1. The depth of 
water is 18ft., aa as the average length of cutting is only 
6ft., artificial banks are required to form both sides of the | 
canal. The deepest cutting is 20ft. 

Two main distributing canals lead out from the Carson 
reservoir. The headworks comprise a dam 225ft. long, 
with twenty-three sluices, 5ft. wide. At right angles to | 








the dam, and at each end, are the head gates of a canal’ 


waste water, and thus prevent the land from being water 

logged by excessive irrigation. These are ditches, about 

half a mile apart. They are cut very much deeper than 

the laterals, as their purpose is to remove water, instead 

of supplying it. } 
THE YUMA DISTRICT. 

The Yuma irrigation district, in California, lies in the 
valley of the great Colorado River, and includes lands 
both in the United States and in Mexico. The district 
has an elevation of only 100ft. to 300ft. above sea-level, 
and is in a hot dry climate, with an extreme rang: of 
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temperature from 22 deg. to 130 deg. Fah. The desert 
region has a rich alluvial soil, and has a climate adapted 
to semi-tropical fruits as well as staple products; under 
irrigation it will produce seven crops of alfalfa in a year. 
The annual rainfall is from zero to 3in. 

The water supply for irrigation is taken from the 
Colorado River, and it was necessary to restrain and con- 
serve the flow of this river, which ranges from 4000 to 
120,000 cubic feet per second. The flood flow is usually 
in June, following the melting of the snow in the 
mountains, and inundates the valley to a depth of from 
lft. to 7ft. The control of this stream was a very difli- 
cult problem, owing to its varying flow, its constantly 
shifting channels, and the absence of any bed rock 
within reach upon which to build the controlling works. 
The serious character of this problem has been shown 
by the difficulty, the frequent failures, and the enormous 
expense of the emergency work required at a point 
further down stream to check the diversion of the 
Colorado River, and return it to its natural course, 
when, through ill-advised work on a private irrigation 
project, the river was given an opportunity to cut through 
its bank and partially inundate a great valley lying 
below sea-level. This work has been fully described in 
Tore ENGINEER, and it is estimated that the lake thus 
caused will not disappear entirely until 1912. 

There is no high dam to form a vast reservoir, as in 
some of the projects described previously, but the plan 
adopted was to throw a low diverting dam across the 
river, with canal headworks at either end. This forms a 
settling basin, in which is deposited a large proportion of 
the solid matter which in flood time is carried in suspen- 
sion as silt and rolled along the bottom as gravel and 
stones. Theriver channel is from 1000ft. to 4000ft. wide in 
the valley, and about 1200ft. at the site ofthe dam. There 
being no bed rock within reach, the engineers decided to 
build a dam directly upon the sand and silt of the river 
bed, adopting a weir type of dam which has been used 
extensively in India and Egypt. It is mainly a great 
rock embankment or weir, with three concrete core walls 
to shut off the water, while the silt deposited by the water 


Fig. SI—PLAN OF LAGUNA WEIR DAM 


will gradually fill all voids in the rock work in front of the 
first wall. 

This dam—known as the Laguna Dam—is 4780ft. long, 
20ft. high, 260ft. wide on the base. The three concrete 
walls are 57ft. and 93ft. apart, and beneath the first one 
is a line of triple-lap wooden sheet piling 6in. thick, driven 
to a depth of 12ft. to 20ft. in order to prevent seepage and 
undermining of the dam. A concrete floor or deck covers 
the rock filling. The water backed up by the dam will 
form a reservoir or settling basin of eight square miles in 
area, so that the water taken off at the canal headworks 
will be comparatively clear. 

At one end of the dam is a sluiceway 116ft. wide, in 
which—at a point below the line of the dam—are two 
piers forming three 33ft. openings, which are closed by 
vertically sliding sluice gates 333ft. long and 18ft. high. 
The gates are hollow steel boxes filled with concrete, and 
are fitted with chains which pass over sheaves on the 
bridge and carry counterweight boxes of the same length 
as the gates. These sheaves are operated by gearing 
from a 20 horse-power electric motor. The maximum 
water pressure on each gate is 337,500 1b., and the weight 
of the counterbalance is 48,500lb. For emergency there 
is a fourth gate, which is suspended from a travelling 
platform behind the bridge, and can be moved to 
any of the three openings by means of slots in the piers. 
The platform carries a 20 horse-power motor for its pro- 
pulsion and for handling the gate. The power plant 
consists of a petrol engine of 100 horse-power, directly 
connected to a 75-kilowatt continuous. current compound- 
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Fig. 52—CROSS SECTION OF LAGUNA DAM 


wound 500-volt generator. The main engine is started 
by compressed air, for which there is a compressor driven 
by a 6 horse-power petrol engine. 

Fig. 51 is a plan of the dam, showing the concrete-lined 
sluiceway channels with their gates, and also the head- 
works of the irrigation canals. Fig. 52 is a cross section. 
In Fig. 47 the broad surface of the dam under construc- 
tion is seen at the right, extending across the valley to 
the main channel of the river. In the foreground is the 
concrete sluiceway channel, and near the two chimneys 





may be seen the bridge or superstructure from which the 
sluice gates are suspended. To the right of this are the 
openings of the head gates for the irrigation canal. 

The dam was built in two parts, each extending from 
the hillside of the valley towards the main channel of the 
river. A very difficult problem in this work was the final 
closing of the river channel, which was gradually narrowed 
from 1100ft. to a gap of 625ft., the ends of the embank- 
ment being protected against wash or scour by means of 
cofferdams. At each end of the dam is a sluiceway, to 
send the water past the dam when required, or to turn it 
into the headworks of the main canals. One of the sluice- 
ways is 42ft. wide and the other 116ft. They are 
excavated in rock and lined with concrete, and have a 
combined capacity of 20,000 cubic feet per second. 

The final closing of the 625ft. gap was effected by 
unloading rock in two parallel lines about 400ft. apart. 
Two timber trestle bridges were built for this work, and 
filling carried on until the entire bed of the channel 
between the two trestles had been fairly well covered to 
within about 4ft. of the surface. The final closing then 
followed, and was completely satisfactory, though not 
without many difficulties due to recurring floods. For this 
closing work additional trestles were built from which 
rock was dumped by trains of side-tipping railway 
wagons. Concrete for the core walls also was tipped 
directly from wagons into the moulds. The dam was 
completed finally in June last. 

The distribution system will comprise 20 miles of main 
canal and 138 miles of lateral canals. The main canal on 
one side of the river has a capacity of 1300 cubic feet per 
second, and will be carried under the Gila River 
by a reinforced concrete syphon 10}ft. diameter and 
2700ft. long. The headworks of this canal include a row 
of 34 openings in the wall of the sluiceway above the 
dam ; the openings are 7}ft. wide, separated by concrete 
piers 1ft. thick and 11ft. high. The piers support a con- 
crete service bridge, and are grooved to receive flash- 
boards, which are placed and removed by a hand winch. 
The boards are 4in. by 6in. and 8ft. long. The canal fiow 
is 9ft. above the level of the sluiceway, so that heavy 
solid matter rolled along by high water will be swept 
through the sluiceway and excluded from the canal. 

Low bottom lands subject to overflow during high 
water have been enclosed by a system of 75 miles of 
earth embankments or dykes — called “levees” in 
America. A pumping system will be installed to remove 
the surplus water from the low-lying areas. 








FORTHCOMING MEETINGS. 
Ill. 


FOUR lectures on ‘‘ Aeronautics ’’ are to be delivered before 
the Royal Society of Arts during the present session by 
Mr. C. Turner. The dates of these lectures given on the 
programme are November 29th, December 6th, December 13th, 
and December 20th. Before the same Society, the Hon. R. C. 
Parsons will deal with the subject of ‘‘ Resilient Wheels for 
Vehicles ’* on December Ist, and on the 20th Mr. H. Pear- 
son will present a contribution on ‘‘ The Diamond Fields of 
Brazil.’’ The papers to be read after Christmas which relate 
to engineering are: ‘‘ Oxy-acetylene Welding,’’ by Mr. H. 8. 
Smith, and ‘‘ Heating and Ventilation,’’ by Mr. Kenneth 
Gray. Two juvenile lectures are to be delivered on the 5th 
and 12th of January by Professcr Harold B. Dixon, his sub- 
ject being ‘‘ The Chemistry of Flame.”’ 

Six papers are to be read before the Railway Club during 
the forthcoming year. The first, which is by Mr. B. M. 
Bazley, will be read on January 11th, the subject being 
‘* The Railways of Devonshire.’’ On the 8th of February 
Mr. R. L. Robinson is to present a paper on ‘‘ Inter- 
locking.’’ The following meeting takes place on March 
8th, when Mr, J. Gairns is to present a paper 
on ‘‘The Relation of Modern Locomotive Design and Per- 
formance.’’ Mr. H. L. Hopwood is to read a paper on ‘‘ The 
Contr) of Engine Working by the Traffic Department ’’ on 
April 12th. A paper entitled ‘‘ Some Remarks on Bradshaw ”’ 
has been promised by Mr. H. W. Bardsley for May 10th, 
1910. The last paper on the programme, which is to be read 
on June 14th, is entitled ‘‘ The Ashenden and Aynho Line.”’ 
The author is the Rev. W.J. Scott. Wehave been requested 
by the secretary of this Club to announce that the annual 
subscription has now been reduced. For London members it 
is now 10s. 6d., and for country members 5s., with an 
entrance fee of 5s. and 2s. 6d. respectively. 

The Leeds local section of the Institution of Electrical 
Engineers holds its next meeting on December 15th at the 
University, Leeds. On that occasion Messrs. G. Wilkinson 
and McCourt are to read a paper on “ Metallic Filament 
Lamps: Their Possible Beneficial Effects on Supply Under- 
takings.’’ The first meeting of the new year ia to take place 
on January 26th, at the University, Sheffield. On this 
occasion Mr. H. E. Yerbury will deal with ‘‘ Equitable 
Charges for Tramway Supply.’’ At the University, Leeds, 
on February 23rd, Mr. W. B. Woodhouse is to present a 
paper entitled ‘‘ Notes on Overhead Lines.’’ March 16th is 
the date fixed for the following meeting, at which Mr. E. S. 
Saunders will deal with the subject of ‘* Electrical Machinery 
for Iron and Steel Works.’’ This meeting is to take place at 
the University, Sheffield. The annual general meeting is to 
be held at the University, Leeds, on April 20th. 

“*Continuous-current Boosters and salancers’’ is the title 
of a paper to be read before the Glasgow local section of the 
Institution of Electrical Engineers on Dezember 14th, the 
author being Mr. W. A. Kerr. Mr. R. M. Neilson has 
chosen the title of ‘‘ The’ Most Economical Vacuum for 
Power Stations ’’ for a paper which he is to read on January 
1lth. The papers to be read at the other meetings are 
apparently not yet decided, as these are the only two which 
at present appear on the programme. 

A good programme has reached us from the Association 
of Engineers-in-Charge. The next meeting of this Associa- 
tion takes,place on December 8th, when Captain H. Riall 
Sankey wifl take the chair. The paper to be read on that 
occasion is entitled ‘* Recent Developments in Impulse-steam 
Turbines.’’ The authors are Messrs. Konrad Anderson and 
E. Meden. January 12th is the date fixed for a paper on 
“Heating and Ventilating of Public Buildings,’’ by T. W. 
Aldwinckle. On this occasion the president, Mr. Henry 
Adams, will occupy the chair. Mr. A, Angold has chosen 





the title of ‘* Modern Arc Lamps and their Application’ fo, 
a paper which he is to read on February 9th. The chair jg 
to be taken by Mr. Henry W. Handcock. The following 
meeting is to be held on March 9th. The paper to be pre. 
sented on that occasion is by Mr. Jacques Abady, the title 
being ‘‘ The Application of Recording Instruments to Steam 
Generation.’’ The chair is to be taken by Mr. W. H. Booth, 
The annual dinner takes place on March 26th. The last 
paper of the session is on ‘‘ Welding and its Application,” 
the author being Mr. Reginald J. Wallis Jones. The chair 
will be taken by Sir Alex. B. W. Kennedy. The annual 
general meeting is to be held on September 7th. Discussion 
meetings will take place on the following Saturday evenings: 
December 18th, January 22nd, February 19th, March 19th, 
April 30th. 

The Coventry Engineering Society has been promised quite 
a number of papers, and judging from the titles they should 
prove useful and interesting contributions. The subject of 
‘Forging Plant ’’ will be dealt with by Mr. F. Somers on 
December 3rd. Mr. G. F. Gaywood, of the Phosphor Bronze 
Company, is to read a paper on ‘‘ Manganese Bron/s jn 
Engigeering ’’ on January 7th. Two other meetings are to 
take place in the same month. At the first of these, which 
will be held on January 14th, Mr. 8. F. Edge will present a 
contribution entitled ‘‘Impressions of Automobilism in 
America,’’ and at the second meeting, which is to be held 
on the 28th, Mr. H. Hiellfritsch, of Hans Renolds, Limited, 
Manchester, will deal with ‘‘ Machine Cutting Tools.’’ Mr, 
Kilburn Scott has promised a paper on ‘‘ Uses of Electric 
Motors for Driving Purposes ’’ for February 11th, and on the 
25th of the same month a paper will be read by Mr. J. H. 
Belcher on ‘‘ Modern Applications of Electricity to Engincer- 
ing.’’ Mr. F. W. Lanchester’s name appears on the pro- 
gramme for March 4th, but so far his subject has not been 
settled, and the same applies to Professor IT’. Turner, whose 
name is down for March 11th. On March 25th Mr. J, 
Veitch Wilson will read a paper on ‘‘ The Origin, Properties, 
and Uses of Lubricating Oils.’’ 

Mr. W. H. Hepplewhite, H.M. Inspector of Mines, is 
announced to deliver a lecture at Alfreton on Saturday, 
November 27th, on ‘‘Some Aspects of Mine Ventilation.’’ 
Amongst the subjects Mr. Hepplewhite will discourse upon 
will be atmospheric air, laws affecting the movement of air in 
mines, velocities, and frictional resistances, wastage of air 
through leakage, something new in the construction and 
setting of wooden doors and cloth sheeting, and hygrometrical 
tests of the ventilation. 








H.M.8S. ORION. 


WE have ventured on page 556 to offer a forecast of the 
general appearance of H.M.8. Orion, the new ship for which 
a berth is now being prepared at Portsmouth. We do not 
claim for the drawing that it is accurate in detail, but that it 
is substantially correct we are in little doubt. It is known 
pretty definitely that the vessel will carry five 12in. barbettes 
all on the centre line, and sin:e it is obvious that to have 
only two guns bearing fore and aft would be a retrograde 
step, the deduction that one barbette must fire over another 
is obvious. There is, moreover, an excellent precedent in 
the Brazilian ships Minas Geraes and her sisters, which 
carry four guns in two lofty barbettes. It may then be 
taken as fairly certain that the four forward and four after 
guns will be mounted as shown, and the disposition of the 
remaining pair alone remains to be considered. Since there 
would be no object in raising this barbette, and it would be 
accompanied by the disadvantage of another great weight at 
a great height, we may safely assume that it will be placed 
on the same level as the fore and aft barbettes ; but whether 
it will occupy a position forward of the funnels or aft of them 
is a matter about which doubt is possible. In the only other 
similar vessel, the Delaware, the group of three barbettes is 
sternward, whilst we, following current reports, have placed 
them forward. This appears at first sight to have the effect 
of bunching all the boilers, machinery and two barbettes into 
a comparatively short length of vessel ; but if we choose to con- 
sider that the whole increase of length of bet veen 30ft. and 40ft. 
over the 510ft. of the Neptune is added to the fore part of the 
vessel to make room for the additional barbette, it becomes 
clear that the congestion is apparent rather than real, For 
the rest we not say much. It is probable that the usual 
quick- fire guns will be carried on the tops of the shields; but 
it is by no means unlikely that room will be found also for a 
few 6in. pieces. We have, however, not attempted to 
show their positions. That the vessel will have but one 
mast is also accepted as certain, and that she will in general 
form follow th- design of Sir Philip Watt’s other ships 
cannot well be doubted. We think, on the whole, then, 
there are good reasons for believing that our forecast is not 
far from the truth. 








AN EGYPTIAN BRIDGE CONTRACT. 


WE are authoritatively informed that the contract for the 
new road and railway bridge to carry the Egyptian State 
Railways’ system over the Damietta branch of the Nile, near 
the town of Mansourah, has during the present week been 
awarded to the Société Anonyme Baume and Marpent of 
Haine, St. Pierre, Be gium. The present bridge, which is 
composed of cast iron pillars, was built many years ago, and 
has proved inadequate for the increasing trainloads of the 
Egyptian State Railways. The new bridge will have accom- 
modation for a double set of 4ft. 84in. gauge lines, and also 
footpaths carried on brackets outside the main girders. There 
will be three fixed and one double leaf swing spans, each of an 
average length of about 70m. The piers will be founded on 
caissons sunk by compressed air, and the masonry abutments 
arealso to becarried out inside cofferdams. The main girders 
of the bridge will be of the hog-backed type, with a depth at 
the centre of 9.3654 m. Tenders for the work, which includes 
the demolition of the old structure, were received from 
several of the leading British and continental bridge builders, 
and the contract price submitted by the Belgian firm was the 
lowest, although they have, it is understood, specified for 24 
years in which to complete the contract ; whilst the second 
lowest tender—that of the Cleveland Bridge and Engineering 
Company, Limited, of Darlington, was based on the comple- 
tion of the works within seventeen months. 
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THE KING'S DOCK, SWANSEA. 
No, If.* 
In our previous iesue we referred to the history of the 
harbour and docks of Swansea and described the general 
es of the new King’s Dock and the sea embank- 


featur 


The excavation of the dock.—The material to be exca- | and Ruston-Proctor diggers being used for clay and 
vated from the dock consisted principally of sand and | ballast and the German type for sand. The excavated 
ballast, but in places considerable deposits of clay were | material was loaded into trains of wagons, which were 
encountered and numerous large boulders. Nearly the | run on inclines of 1 in 40 and tipped on to the reclaimed 
whole of the excavation was done by steam excavators, | area. In the dock the site of the walls was usually exca- 
several types of these machines being used. The plant | vated by steam navvy to dock bottom level and trenched 
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ment within which the dock has been constructed. In 
our last week’s supplement we gave a number of views of 
the dock and other works, several of which will be 
referred to in the description which we continue in this 
issue. A general plan of the harbour and docks will be 


Fig. 3-GENERAL PLAN OF THE KING’S DOCK, SWANSEA 


used included the following diggers:—Five Ruston 
Proctor navvies, two Wilson navvies (crane type), and 
two German steam navvies (land bucket dredger type). 
A view of a German land dredger working in sand in 
the branch dock is shown in Fig. 4, and another of a 


Swain Sc. 


below that level; but in places the trenches were com- 
menced at a level of 10ft. above dock bottom and in the 
communication passage they started at ground level. 
These trenches varied from 4ft. to 40ft. in depth, and 
were of ordinary timbered construction. The illustration, 























Fig. 5—-RUSTON 





PROCTOR STEAM NAVVY IN CUTTING 

















Fig. 6—-WEST WALL OF DOCK IN COURSE OF CONSTRUCTION 


found on page 526 of our issue of November 19th, and Ruston-Proctor navvy excavating a cutting in the King’s , Fig. 6, shows the method of constructing the walls after 
at the top of this page we reproduce a more detailed Dock is reproduced in Fig. 5. The latter view shows the | the site had been excavated to dock bottom. 
plan showing the lay out of the new dock and its coal | nature of the material excavated from the site, and the 


arrangements, 


high angle at which it stands. Wherever possible the 
| excavation was done by the steam navvies, the Wilson 





* No. J. appeared November 19th, 


The material excavated was, generally speaking, of 
| excellent character from the contractors’ point of view. 
| For the most part it consisted of compact gravel and sand, 
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with large boulders, but lenticular masses of clay were 
encounteredin places. In only one position was bad ground 
met with in the wall foundation over a considerable 
extent, and at this point—in the coaling arm—soft clay 
was excavated to 28ft. 6in. below dock bottom to secure 
a good foundation for a length of about 100/t. of the wall. 
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subsidences of some of the rail sidings leading to the 
coaling wharves. It has therefore been found necessary 
to construct temporary timber revertments or wharves 
along a portion of the north side of the extension in 
order to prevent further damage. 

Reinforced concrete wharves.—On the north side of the 
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Fig. 7—CROSS SECTION AND DETAILS OF COALING WHARF 


The average level of the foreshore on the site of 
the dock before excavation commenced was 13ft. below 
high water. Thus the core or dumpling had to be exca- 
vated at an average depth of 22ft. down to the normal 
bottom level of the dock. As a matter of fact, the 
excavated material from the dock down to the 
normal dock bottom, representing a cube of 4,000,000 
yards, was insufficient to provide the filling required 
to make up the reclaimed area to the requisite levels. A 
portion of the dock has, therefore, been further excavated 
to a depth of 9ft. below the normal dock bottom, or a 
total of 44ft. below high water of spring tides. This 
additional excavation has not been carried nearer to the 
foundations of any wall or embankment than 60ft. The 
deepened area is indicated on the plan of the works in 
Fig. 3. About 480000 cubic yards of additional mate- 
rial was obtained in this manner. 

The deep water extension.— On the south side of 
the King’s Dock a site has been reserved for future 
extensions of the dock. In order to provide the 
material required for raising the levels of the recla- 
mation, a considerable portion of the site for this 
future extension has been excavated to the ultimate 
depth of the dock, and parts of it to a still greater depth. 
The site of the future dock is now known as the Deep 
Water Extension. A communicating passage between 
the extension and the King’s Dock has been completed, 
and the former is now available as a “lay-by ” for shipping, 
and as a timber pond, suitable moorings having been pro- 
vided. The communicating passage at its narrowest 
point is 100ft. in width, and will be spanned by a railway 
swing bridge, the construction of which has not yet been 
put in hand. 

The construction of quay walls in the deep water 
extension and the provision of the necessary coaling 
appliances are now all that is required to turn it intoa 
fully equipped coaling dock of nearly 40 acres. A site is 
reserved to the west of the deep water extension for 
another arm of the dock, which will be about 1500ft. in 
length and 250ft. wide. This arm, which will be parallel 
to the communication passage leading to the extension, 
will connect with the King’s Dock at the south-west 
corner of the latter—Fig. 3. On the site of the future 
entrance to the arm the dock wall has been returned at 
the ends, and a temporary pitched slope constructed with a 
timber quay over it which maintains the continuity of the 
dock wall. The docks—including the Prince of Wales 
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coaling arm the quay for a Jength of 750ft. is constructed 
of ferro-concrete on the Hennibique system. The same 
construction has been adopted for the coaling wharves on 
the south side of the arm, 1138ft. in length, together with 
five jetties, which increase the total frontage of the ferro- 
concrete work on that side to 1413ft. This method of 
construction was adopted to obtain the greater width of 
firm foundation required for both the movable and fixed 
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driven piles, and a continuous retaining or curtain wall 
in rear, all these being of ferro-concrete. All the columy 

are carried upon armoured slabs, Sft. 6in. by 8ft. 6in in 
plan and 3ft. thick. These slabs are founded at & minj 

mum depth of 4ft. below the dock bottom or slope surfage, 
The columns measure 4ft. 6in., and are armoured with 
sixteen longitudinal 1}in. diameter steel bars; they are 
spaced 80ft. 6in. apart centre to centre longitudinally 

and 28ft. 5in. in the cross-section of the wharf. Betuen 
the second row of columns and the retaining wall is a rowof 
ldin. ferro-concrete piles spaced 15ft. 3in. longitudinally 

while another row of double I4in. square piles forms 
the foundation for the 6in. ferro-concrete curtain wall at 
the rear of the wharf. These piles were driven until they 
ceased to penetrate more than jin. with ten blows fro, 
a 2-ton monkey with 2ft. drop, and, on the average 

they were driven to a depth of about 15ft., the maxi. 
mum depth being 38ft. In places where the driving wag 
particularly hard pits were excavated and the piles set on 
concrete slab footings instead of being driven. Fig, 9 jg 
a plan of a portion of the coaling wharf and one of the 
jetties on the south side of the dock. Other parts of the 
work are generally similar. The extent of the ferro. 
concrete work is indicated in the general plan— Tig, 3 
—on page 551. The bracings and struts are shown in the 
drawings, and no detailed description is required. The 
ferro-concrete decking is 4in. thick at the front of the 
wharf, and 5in. thick at the back. It is carried on longi- 
tudinal and cross beams, the dimensions of which are 
shown in the figures. The topof the ferro-concrete deck 
is 18in. below the quay surface, the former being 
overlaid by a layer of ballast 18in. thick, which is kept 
in position at the wharf edge by a ferro-concrete curb, 
The colurns on the faces of the wharves and jetties are 
provided with vertical elm fenders 12in. square, longitu. 
dinal fenders are also fixed at the deck level and in front 
of the horizontal ferro-concrete walling. The vertical 
timber fenders are fixed in position by means of bolts 
passing through the ferro-concrete columns, and the hori. 
zontal timbers are secured by wrought iron straps carried 
round the fenders and the horizontal ferro-concrete 
braces. The jetties fronting the south wharf are five in 
number, and all are 55ft. in width. The projection of 
the jetties into the dock varies, the middle one, which 
may be taken as typical, having a projection of 50ft. on 
the west face, while on the east face the projection is 
115ft., the difference being due to the en echelon arrange. 
ment of the wharf faces and jetties. The construction of 
the ferro-concrete wharf on the north side follows the 


Note. The pu sition of piles under fixed hoists is determined by position 
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Fig. 9—PART PLAN OF COALING WHARF AND JETTY—SOUTH SIDE OF DOCK 


coal hoists, than is possible with solid concrete walls. 
The ferro-concrete wharves are more costly than the solid 
wall when compared by the cost per foot of frontage, but 
there is a saving by the adoption of the former method 
when the cost of the heavy foundations for the hoists and 
crane roads at the back of the wall is added to the cost 
of the latter. The actual cost of the ferro-concrete wharf, 
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Fig. B—LONGITUDINAL SECTION OF COALING JETTY 


Dock—together with the flooded area of the deep water 
extension make up a continuous sheet of water at one 
level 215 acres in extent. Some difficulty has been expe- 
rienced with the unprotected banks at the sides of the 
deep water extension since water has been admitted into 
the dock. Portions of the banks have slipped, causing 


including the deck and retaining wall in rear, is about £40 
per lineal foot, while the concrete wall costs about £27 10s. 
per lineal foot. 

A typical cross-section of the ferro-concrete wharf on 
the south side of the arm is shown in Fig. 7. The deck, 
56ft. 3in. in width, is carried on two rows of columns, 


design of the wharf on the opposite side of the dock. The 
construction of all the jetties is similar, and is shown in 
Fig. 8, which is a longitudinal section through one of the 
jetties on the south side. 

The super load on the wharves is calculated at 2 cwt. 
per square foot of deck in the way of the movable hoists, 
in addition to the actual load imposed by the hoists them- 
selves, which is 304 tons for each hoist. The front beam 
of the wharf, which is 2ft. 4in. by 1ft. 2in. in section, 
carries a moving load of 200 tons on four wheels, the 
total wheel base being 386ft. The remainder of the 
moving load of the hoist, viz., 104 tons, is carried by the 
back beam, measuring 38ft. 2in. by lft. 8in. The deck 
elsewhere than between the movable hoist tracks is 
calculated for a super load of 8cwt. per square foot. 
The jetties which carry the fixed hoists and the viaducts 
leading to them are calculated on the same basis as the 
wharf work, the total load of each hoist being taken as 
340 tons. The columns of the hoists are carried upon 
3ft, 6in. square ferro-concrete pillars. 

The high-level viaducts carrying the rails to the hoists 
which have been constructed are of ferro-concrete, and 
those which are about to be erected for the Great Western 
Railway Company are to be of the same material. Two 
of the views in our Supplement of the 19th November 
show portions of the ferro-concrete coaling wharves, and 
in one a fixed coaling hoist, and the high-level ferro-con- 
crete viaducts are also seen in course of constructioi! 
The illustrations on page 553, Figs.10, 11,12, and 13, show 
the ferro-concrete work in various stages of construction. 
The quantity of ferro-concrete work in the wharves and 
jetties is upwards of 361,000 cubic feet, while over 
20,500 cubic feet have been built into the viaducts already 
constructed. 

Coaling arrangements.—As we have already stated, a 
large portion of the eastern part of the King’s Dock is to 
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Fig. 10-THE COALING ARM FROM THE NORTH WALL 














Fig, 11—FERRO-CONCRETE COALING WHARF FROM UNDERNEAT Fig. 12—VIEW OF COALING WHARF AND JETTIES 





























Fig. 13—FERRQ-CONCETE COALING JETTY IN COURSE OF CONSTRUCTION 
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be devoted to coal traftic, and sections of the coaling 
wharves have been leased to railway companies, by 
whom they will be worked. The coaling appliances, 
including the hoists, gantries and viaducts above the 
quay level, are being constructed for, and at the cost of, 
the several occupiers. The whole of the coaling wharf on 
the north side of the dock. 1000ft. in length, has been 
taken by the Great Western Railway Company, for which 
Tannett Walker and Co., Ltd, of Leeds, have erected 
two fixed coal hoists, one on each of the two jetties at the 
ends of the wharf. Three movable hoists are to be 
erected on the wharf between the jetties. Onthesouth side 
the Midland Railway Company has acquired the middle 
portion of the wharf, 700ft. in length, with one jetty. On 
this section one fixed hoist has been erected on the jetty, 
and two movable hoists, will be placed on the wharf. 
The Swansea Harbour Trustees have reserved the 
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Fig. 14—TYPICAL CROSS SECTION, WEST PIER EXTENSION 


western section of the south coal wharf, 603ft. in length, 
with two jetties, for their own use. One fixed hoist is 
in course of erection for the Trustees, snd another, as 
well as three movable hoists, will be installed later on. 
The eastern section of the south wharf is allotted to the 
Rhondda and Swansea Bay Railway Company, which will 
erect one fixed hoist on the end jetty. 

It is probable that as the coal traffic develops the 
section at the eastern end of the south wharf, which now 
consists of a stone pitched slope, will be covered over by 
a ferro-concrete wharf and provided with movable hoists. 
When the coaling scheme is complete, there will be a 
total of seventeen fixed and movable hoists provided in 
this part of thedock. All the hoists have been constructed 
by Tannett Walker and Co., Ltd., and are worked by 
hydraulic power. They are of the usual type employed 
in South Wales ports. Each carries a cradle raised and 
lowered between guides attached to a steel-braced tower, 
the range of lift being 42ft., viz., from 18ft. to 60ft. above 


viaducts constructed up to the present time are of ferro- 
concrete. The gradients of the embankments and viaducts 
are so arranged that a large proportion of the truck- 
running within the dock area, both loaded and light, will 
be done by gravity. 

The general arrangement of the hoists and sidings 
is shown in the plan, Fig. 3. 

The entrance piers.—With the object of affording pro- 
tection to the new lock entrance and maintaining the 
river portion of the approach channel, the West Pier has 
been extended seaward by the addition of a length of 
800ft. This extension has been deflected to the west of 
the line of the original work, in order to increase the 
width of the channel at the entrance between the pier 
heads. Powers have been obtained by the Trustees for 
the construction of an additional seaward extension of 
the West Pier by 800ft. When this further addition has 
been made the total length of the West Pier, which com- 
mences near the entrance to the South Dock, will be 
4100ft. The old East Pier, 1210ft. long, which forms the 
approach jetty to the Prince of Wales Dock entrance, has 
been extended seaward for 300ft., and returned to join the 
west roundhead at the entrance to the new lock. 

On the east side of the lock entrance an approach jetty 
500ft. long has been constructed to facilitate the entry 
and exit of vessels using the lock, and alongside which 
ships can “bring up.” Finally, an eastern breakwater 
1400ft. in length has been built out from the western end 
of the sea embankment in a south-westerly direction, and 
forms the eastern margin of the entrance channel. The 
distance between the east breakwater and the west pier- 
head as now existing is 625ft. The whole of these piers 
and jetties are constructed of pitch pine and Oregon pine 
timber with creosoted redwood decking. The eastern 
breakwater and the extensions of the old East Pier and 
the West Pier are timber sheeted and loaded with stone 
rubble to give increased stability to the structures and to 
protect the channel from wave motion as much as 
possible. The approach jetty is an open work pile struc- 
ture, and permits the waves caused by any rebound from 
the West Pier extension passing through it, and expend- 
ing themselves in the wave basin or trap behind. The 
wave basin has been constructed with a rough stone 
pitched slope on its south and east sides, upon which the 
waves expended much of their force. 

The positions of the several entrance piers and jetties is 
shown on the sketch plan of the harbour—Fig. 1—in our 
issue of November 19th. The approach jetty and the Ol 
East Pier Extension have their deck surfaces at a level of 
6ft. over H.W.O.S.T., which corresponds to the quay level 
inside the dock. The New Eastern Breakwater and the 
West Pier Extension are higher, the decks being 10ft. 6in. 


and 11ft. 6in. respectively over H.W.O.S.T. The beach | 


level at the sites of the jetty and pier works averaged | 
| the basis of comparison before forming any opinion. 


about 4ft. above L.W.O.S.T. before the dredging of the 


channel commenced. This dredging has been carried to | 


14ft. below L.W.O.S.T., so that the total height of the 


entrance piers above the sea bed in the channel is about | 


53ft. The dredged channel, however, does not extend 


close up to the faces of the piers, except in the case of | 
piles are driven on the 


the approach jetty where the 
average to a depth of 12ft. below dredged level. 


The Old East Pier Extension consists of three rows | 
of piles 12in. square at the inner end and 14in. square | 


further seaward; the two outer rows of piles are battered, 
and the inner row, carrying the horizontal planking which 
keeps up the ground in rear, are vertical. The deck 
width varies from 15ft. 6in. to 16ft. 6in. The structure 
is heavily braced and strutted; on the channel face it is 


entrance channel and piers from the West Pier extension 


at high water. 








SHIPBUILDING NOTES. 


| WITH the completion of the Orvieto, the second of the two 
vessels which Messrs. Workman, Clark and Co. have built for 
the Orient Line, there is finished a very remarkable contract, 
When the first of the five new liners was finished, a complet, 
descriptive account appeared in the columns of this journa} 
and there is no need to recapitulate the many excellencies of the 
steamers here. It must suffice to say that the Orvieto is in no 
way behind her sister, the Otranto, or the other three Clyde. 
built vessels. Asa whole, these vessels represent a distinct 
advance, especially in the accommodation provided for third. 
class passengers, and they should prove to be powerfy] 
instruments in promoting that increased immigration which 
is one of the first objects of Australian policy. 


AT the other Belfast yard—Messrs. Harland and Wolff— 
work continues to be in a satisfactory state. The new Bibby 
liner will, of course, be proceeded with, and the construction 
ofthe new White Star liners, the Olympic and Titanic, ig 
advancing rapidly, the last frame of the former having been 
got into position on the 20th inst. 


THE memory of an experiment which did not prove 
fortunate one is recalled by the statement that the Cairo, 
built by the Fairfield Company for the Egyptian Mail Steam. 
ship Company, has arrived at Glasgow for the purpose of 
having the alterations carried out which have been made 
necessary by her new trade. The Cairo and the Heliopolis— 
a sister ship—are turbine steamers, and were specially built 
for service between Marseilles and Alexandria. They ara 
fast vessels of very fine form, and carry a great amount of 
passenger accommodation above the strength deck. It is 
stated that the new service of the boats is to be in the North 
Atlantic, and it is perhaps needless to say that some con- 
siderable alterations must be effected before a vessel designed 
for Mediterranean service and comparatively short voyages 
can be utilised for North Atlantic work. 





REPORTS on the actual service performances of the Moni- 
| toria are being canvassed with much interest on the North- 
| East Coast. This vessel, it may be remembered, was built 
| by Messrs. Osbourne, Graham and Co., of Sunderland, and 
| is chiefly remarkable for having two circular ‘‘ swellings" 
| worked into the shell plating of the side. It is stated that 
the service results bear out the claims of those responsible for 
| the design, and that more deadweight is carried on the same 
| draught than in the cases of sister vessels, and that a sub- 
| stantial saving in coal is effected. With regard to bulk 
| cargoes, no difficulty need be experienced in crediting the 
| former statement, for the whole space involved by fitting the 
‘swellings’ before referred to is gained. With regard to 
increased power, we should desire to have full particulars of 
In the 
meantime, so far as is known, no scientific or other explana- 
tion has been advanced to account for these experimental 
results. It may not be out of place to suggest that this 
vessel may form an appropriate subject for a paper which 
might ba read at a meeting of some suitable technical society. 


WITH further reference to our remarks of a fortnight ago 
conceraing vessels for carrying chilled b2ef, it is undarstood 
that contracts for five more of these have been placed by 
Messrs. Nelson and Co. with Russell and (>. and Cammell, 
Laird and Co., for three and two vessels respectively. 


A LAUNCH of more than ordinary interest took place from 
| the yard of the Fairfield Company on Saturday, the 13th 
| inst., when the Balmoral Castle took the water. This vessel 
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quay level. The speed of lift is 180ft. a minute, and the 
cradle and framing of each hoist have been designed 
to deal with a gross load of 30 tons or a net load of 
20 tons of coal. 

The hoists, both fixed and movable, will be worked on 
the high level, so as to leave the quay space beneath free 
for traffic around the dock. The railway sidings are laid 
out on the reclaimed land to the north and south of the 
dock, and are carried on inclined embankments rising 
gradually to the high level of the hoists. The embank- 
ments terminate against abutment walls facing the dock, 
and situated from 100ft. to 200ft. back from the quay 
face. From these abutments, which may be seen in the 
view of the Great Western Railway wharf before the 
erection of the hoists, in our Supplement of November 19th, 
open viaducts are carried across the quays towards the 
hoists, in the case of the fixed hoists right up to the latter. 
In rear of the movable hoist tracks the viaducts stop 
short at the rear face of longitudinal high level gantries, 
which are parallel with the hoist tracks. The coal trucks 
are run from the viaducts on to traversers which travel 
on the deck of the gantries and convey the trucks to the 
positions occupied by the movable hoists. The gantries 
have not yet been constructed, but four of the viaducts 
are complete, and others are in course of erection. All the 
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vertically planked, and the space between the two faces 
is filled in with stone rubble. The total length of the 
structure, including the circular return to the lock head, 
is 600ft. 

The approach jetty is constructed with four rows of 
14in. square piles spaced 8ft. apart each way. Two 


| rows of the piles are carried up to the deck level, the 


remaining rows being cut off at lower levels, and form 
backing piles, except where bollards occur. 
bollards the deck width is increased. The jetty is close 
sheet piled up to low water, and vertical planking or 
fendering spaced 12in, in the clear is fixed to the full 
height of the structure on the channel face. 

A typical cross section of the West Pier extension is 
shown in Fig. 14, and a detailed description is unneces- 
sary. The section of the eastern breakwater is similar, 
except that the deck level is 1ft. lower. 

Entrance channel.—The entrance channel, as we have 
already mentioned, has been dredged to a depth of 14ft. 
below L.W.O.S.T., or 2ft. lower than the entrance sill of 
the lock. The deepened channel is about two miles in 
length, and extends a considerable distance seaward of 
the pierheads. The minimum bottom width is 400ft. 
Lights have been erected on the seaward extremities of 
the entrance piers. The view in Fig. 15 shows the 
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is for the South African service of the Union Castle Line, 
and will be, when completed, the best equipped and fastest 
ship in this trade. Nearly 600ft. in length, the Balmoral 
Castle will be of 13,000 tons gross, and will be driven by 
twin-screw engines, developing 12,550 indicated horse-power. 
Another first-class vessel, for the same owners, is being built 
by Messrs. Harland and Wolff, and two intermediate liners 
are also being built. An interesting comparison could be 
made between this vessel just launched and the old Balmoral 
Castle, owned by the Union Castle Company. The latter’s 
engines, built in 1876, developed 460 horse-power. 


THE appointment to the new Chair of Naval Architecture 
at Liverpool has now been made, and the successful applicant 
is Mr. W. 8. Abell, an Instructor at the Royal Naval College, 
Greenwich. Mr. Abell had a splendid record as a student, 
and is known to-day in the profession to have a very highly 

| developed mathematical faculty. Everyone will wish him 
all possible success in his new and onerous duties. In view 
of the distinctively mercantile character of the port of Liver- 
pool, it must be regarded as a little unfortunate that Mr. 
Abell has, so far as is known, no point of practical contact 
with merchant shipbuilding. This was not so in the case of 
those who occupy the Chairs of Naval Architecture in 
| Glasgow and Newcastle, and must undoubtedly operate, 1n 
some degree, to limit the usefulness of the new appointment. 
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RAILWAY MATTERS. 


EXPERIMENTS with steam-raising by means of peat 
have been made by the Swedish railways on the Southern line! 
put they have turned out a failure, According to the report, the 
peat, especially if used alone, has not shown satisfactory results 
with the present types of locomotives. In the meantime, how- 
ever, it is stated that valuable experience has been gained as to 
how locomotives suitable for peat ought to be constructed, and 
that the railway authorities are about to recommend the construc- 
tion of some locomotives especially designed for the use of peat 
instead of coal, 


Ir is reported that the Russian Government are about 
to conclude a contract with a big American syndicate, which will 
develop the Trans-Siberian Railway and lay a second track the 
whole length of the present line. The project involves an 
expenditure of hundreds of millions of roubles. President 
Roosevelt, it is stated, has put forward all his influence to secure 
the contract for Americans. Two representatives of the syndicate, 
with full powers, are now in Europe awaiting the Czar’s return to 
St, Petersburg from Livadia to go to the capital for a final settle- 
ment of the contract. The Czar will appoint a Russian engineer 
to report to him from time to time concerning the progress of the 
work, 

Ir is reported that the London and North-Western 
ltailway Company intends to start at once the construction of the 
loop line for which Parliamentary powers were obtained two years 
ago. Probably, the decision has some reference to the proposed 
Coventry-Arley line, for which there is to be a bill deposited in 
Parliament next session aiming at connecting with both the London 
and North-Western and Midland Railways in North Warwickshire. 
The loop line is, like the projected new one, intended for minerals. 
It starts on the main line a mile or so below Coventry station, 
crosses Gosford Green, passes to the north-east of the city, and 
joins the Coventry and Nuneaton line at Foleshill. Its purposes 
are to relieve Coventry station of the heavy coal traffic which now 
comes down from the Bedworth, Exhall, and Wyken mines, and to 
serve several large worksin Coventry, without utilising the present 
goods station. 


THERE has lately been patented in South Africa an 
automatic coupler, which seems likely to be adopted by the Cape 
railways. It has just been put to the test on the Harbour Board 
tracks from the Customs-house to the South Jetty, Port Elizabeth, 
where the curves are of the sharpest possible kind. There was a 
large assembly of railway officials at the trial, who displayed keen 
int>rest in the experiment, and at the close voted it to be the most 
simple and practical coupling they had ever seen. Ona very sharp 
curve beyond the Customs-house the locomotive, to the usual 
signals, made a series of shunts with loaded and unloaded trucks, 
and in every case these were most effective, it being demonstrated 
that there was practically no risk to life and limb. At the South 
Jetty, where there are some very intricate curves, extensive 
linking up, uncoupling, and flying-shunt operations were con- 
ducted, and in every case the new invention is said to have proved 
effective. ry 


A comMITTEE report to the American Railway Bridge 
and Building Association gives some figures of the size and cost of 
engine-houses (round-houses) and turntables for locomotives. 
Engine-houses on the larger railways are now being built 85ft. to 
90ft. deep. Some are 92ft. and 95ft. deep. Concrete is almost 
universally used fer the foundation walls and pit walls, in some 
cases also for the lower parts of the exterior walls, and in a few 
instances for the entire structure — reinforced. Composition 
board or wood is favoured for the chimneys, and these are 
preferably made with large opening. The cost of frame engine- 
houses is quoted in the following examples :—-Wahash, 42-stall 
house, £16,900 ; Lake Snore, 40-stall house, £660 per stall ; Boston 
and Maine—brick walls—£320 per stall ; New South Wales Govern- 
ment Railways, 20-stall, £9000, A reinforced concrete engine- 
house of the Santa Fé at San Bernardino, Cal., recently built, cost 
£31,600 for 35 stalls, about twice the average price quoted 
above, 


NotTIcE was recently given —— Doncaster Corpora- 
tion that application is intended to be made in the present month 
to the Light Railway Commissioners for an order under the Light 
Railways Act, to authorise the construction in the parish and 
urban district of Balby-with-Hexthorpe, and the parishes of 
Warmsworth and Bentley-with-Arksey of a tramway one mile 
two furlongs in length, commencing in the parish by a junction 
with the existing railway at its termination in the Doncaster and 
Tinsley main road, opposite the junction of that road with 
Cross-street, passing thence along and terminating in that road in 
the parish of Warmsworth at the junction with Mill-lane. A 
second line is proposed, commencing by a junction with the 
existing railway at its termination opposite the junction of 
High-street with Millgate, passing thence along the Doncaster and 
Selby turnpike road and the road leading from Bently to Arksey, 
and into and along a new road, not yet opened to the public, 
leading therefrom to Bentley Colliery. 





In a lecture on * The Development of Electric Work- 
ing on Main Lines,” which was recently delivered in Germany b 
Dr. Eichberg, attention was drawn to the rapid way in whic 
electrically worked tramways had been developed, compared with 
the comparatively slow progress made in the same direction on 
railways. He considered the reason for this was that commercial 
advantages in railway work from the employment of electricity 
were only to be expected when the traffic was heavy, the gradients 
steep or the useof water power possible. Anotheradvantage obtained 
by the employment of electricity was the absence of smoke—a 
matter which had received great attention in the United States. 
Dealing historically with the question of electric traction on main 
lines, the lecturer first referred to the experiments made on the 
Baltimore-Ohio line in 1894, and to the use which was being made, 
both in New York and Paris, of electric locomotives for terminal 
operation. The various features of continuous current, third-rail 
operation and of the three-phase and single-phase systems were 
also described, the great advantages of the last of these as regards 
simplicity being mentioned. 


Ir will be remembered that a fatal accident occurred 
on May 21st on the Wolverhampton District Electric Tramways, 
when a man was found dead on the top deck of a car with his feet 
resting on the base of the trolley standard and the upper part of 
his body against the handrail. The Board of Trade has now 
issued a circular letter to tramway authorities, stating that its 
electrical adviser, Mr. A. P. Trotter, in the course of his inspec- 
tion of the car, found signs of a considerable arc on the brass bolt 
by which the main cable was attached to the trolley head ; arcing 
had taken place between this bolt and the trolley boom at a 
distance of only about 4in. from the extreme end of the boom, at 
a place where it was not likely that there had been any mechanical 
abrasion of the insulation. Mr. Trotter was of opinion that the 
defect was probably due to a chip of metal in the taping with 
which the brass bolt was insulated. In addition to this defect, 
there was a failure of the red lamp warning, due to a discontinuity 
in the wiring of the lamps. On the car being stripped, the wire 
was found to be open-circuited behind one of the corner pillars. 
Owing to the drawbacks attached to the red lamp warning, the 
Board of Trade have previously expressed preference for an audible 
signal, and as a result of the accident the Birmingham and Midland 
Tramways Joint Committee, which works the liae, have decided to 
make a daily test to see that the trolley standards are properly 
insulated, and to — all cars with a magnetic blow-out fuse 
giving a distinctly audible signal, 

















NOTES AND MEMORANDA. 


Ir is stated that there are in Belgium 48 electro- 
chemical factories, situated mostly in the manufacturing districts 
of Liéze and Charleroi and in the mining districts round Antwerp 
and Brussels. Details regarding these factories are: Four 
employ between 600 and 2000 workmen, seven employ from 50 
to 100, fifteen employ between 10 and 50 hands, and twenty-two 
from 5 to 10 hands. The value of the products last year attained 
a total of 28 million francs, the goods exported forming 41 per 
cent. of the whole, 


In his presidential address before the Institution of 
Electrical Engineers, Dr. Kapp said that the well-known Winter- 
Eichberg motor as first developed for railway work had a series 
characteristic ; recently, Mr. Eichberg had altered the winding so 
as to give the motor a shunt characteristic, so that it runs at con- 
stant speed whatever the load within its range. The motor was 
started as a series machine, and when up to speed, or nearly so, it 
was switched over by its controller to the shunt condition. With 
a motor of this type in his laboratory he had found the inventor’s 
claim that the power factor is very nearly unity at all loads quite 
borne out in practical work. 


TRE chief advantages of magneto ignition, states 
Mr. John W. Warr in a paper read before the Manchester local 
section of Electrical Engineers, are an inexhaustible source of 
current, the induced current is directly utilised, and the sparks 
have a higher temperature. The vital parts are not scattered in 
different parts of the car as is the case with the coil and accumu- 
lator ignition. With a spare magneto carried in the car the faulty 
one can be removed in a few minutes. On the other hand, it must 
be remembered that the magnets require reflashing periodically, 
that bearings and platinum contacts require attention, that the 
working of the magneto is a perpetual load on the engine, and 
that the adjustment in the timing is not so flexible as with the 
coil. Troubles do not end when a magneto is installed, for, like 
the accumulator and coil, it requires discreet handling. 


In a paper on “Machine Mining, with Special 
Reference to South Wales,” read to a meeting of the South Wales 
Institute of Engineers recently, Mr. S. Mavor. of Glasgow, said 
the progressive increase in cost of production, due to rising scales 
of wages, associated with diminished output resulting from restric- 
tive legislation were more serious in their incidence in South Wales 
than in any other part of the country. There, therefore, to all 
the ordinary inducements to adopt the most modern appliances, a 
special motive was added by the economic situation. It was no 
longer open to doubt, and it was fortunate for those concerned, 
that a large proportion of the coal seams were eminently suitable 
for the application of machine mining. Machinery had a wonder- 
ful levelling-up tendency, and had already gone far in alleviating 
conditions in the less favoured districts, enabling them to main- 
tain their ground in competition; and no district, whatever its 
natural advantages, could afford to disregard the means that were 
available for effecting economies and counteracting the rising costs 
of production. 


In a lecture on “ Modern Methods of Illumination,” 
which was delivered before the Illuminating Engineering Society 
on Monday, November 22nd, Mr. Leon Gaster referred to the 
immense development of the metallic filament lamp, its advantages 
to the consumer, and its present drawhacks. He made specia! 
reference to the need fora standard specification with which lamps 
of good quality ought to comply. All lamps passing this test ought 
to be hall-marked, One result of the absence of such a specifica- 
tion and trade mark was that unscrupulous people might oceasion- 
ally delude the public by selling inferior but cheap metallic or even 
overrun carbon filament lamps, which to the non-technical were 
indistinguishable from good varieties. Large numbers of foreign 
lamps were known to be bought up cheaply by British dealers who 
subsequently marked on them their own trade names. It might 
be added that the same remarks applied to other illuminating 
apparatus, such as incandescent mantles, though the framing of a 
standard specification might here be a matter of some complexity 
owing to the number of different factors involved. 


In a paper entitled “ Some Experiments on Single and 
Stranded Low-tension Fuses,” read before the Leeds local section 
of Electrical Engineers by Mr. William Tolme Maccall, the author 
stated that with regard to stranded fuses, no simple theory is 
available, because the wires will diminish each other’s emissive 
power to an extent which can be determined only by experiment. 
All we can predict is that a two-strand fuse will carry less than 
twice the fusing current of either of its equal wires, and probably 


more than 1.41 (<2) times this current, since its emissive power 


should be greater than that of a single wire; similarly, for a 
three-strand fuse, the current will lie between thrice and 1.73 
times that of the single wire, and so on. The objects of the ex- 
periments described in the paper were:—(a) To determine the 
variations in Preece’s ‘‘ constant,” or in the emissive power, with 
change of diameter ; (4) to determine the effect on fusing current 
of house-service fuse holders; and (c) to find the ratios of the 
fusing currents of single and stranded fuses in the open and in 
fuse holders. 


On November 18th Professor Silvanus P. Thompson 
delivered an address at the inaugural meeting of the Illuminating 
Engineering Society. For practically only a century, he said, 
have there been any systematic means of illumination in use in 
any civilised country. Before the year 1800 there were as means 
of illumination: daylight, oil lamps, rush lights, tallow dips and 
wax candles. Only in the larger towns and cities was there any 
organised attempt to light the streets by oil lamps. In 1819, the 
authorities of the day stoutly resisted the proposal to light 
the House of Commons by gas—nothing but wax candles could 
be admitted. But gas lighting was coming in ; and Argand and 
colza oil lamps were the sole competitors until after 1850 
Everything else dates since then—practically during the last half- 
century. Paraffin lamps were not widely used till the sixties 
Are lighting, though tried for spectacular and lighthouse purposes 
from the fifties, did not come into public use until about 1879. 
Glow lamps followed three or four years later. Still later came 
incandescent gas mantles, and acetylene gas lights; while the 
newest things in both gas lighting and electric lighting are affairs 
of only a year or two ago. 


On Monday night, November 22nd, Mr. Leonard Hill 
delivered a lecture to the members of the Birmingham and Mid- 
land Institute on ‘‘The Perils of Divers and Workers in Com- 
pressed Air.” He pointed out that the bridging of rivers or the 
tunnelling under them was carried out in all cases by means of 
compressed air, The workmen had to work under pressure 
in carrying out the operations of tunnelling and pile-sinking just 
as divers did who went down to the floor of the sea to salve a 
wreck or lay the foundations of a pier or dock. The power of 
men to work in compressed air depended on the power of the body 
to stand that air. It was altogether an abnormal condition to go 
into compressed air, for nowhere in natural life had men to work 
under such conditions. The risk they suffered was a physiological 
problem, and it rested with the physiologist to devise a way in 
which the work could be made safe, and to point out the methods 
which must be used to enable them to carry out their work with- 
out loss of life or suffering. There had been in the past most 
lamentable loss of life and a great amount of sickness among the 
workers in compressed air. Mr. Hill gave a detailed account of 
the conditions under which the men worked, and a description of 
the apparatus they used, after which he discussed the cause of 
their illness and the methods by which it might be prevented. 
The lecture was illustrated by lantern, and demonstrations in the 
use of the diving dress were given by assistants of the lecturer. 






MISCELLANEA. 


Tue Technical Committee of the Royal Automobile 
Club has been asked to consider the expediency of undertaking a 
test of motor horns on similar lines to those adopted in the recent 
head lamp trials. in order that motorists may “gain information 
as to the most effective and least objectionable form of warning 
instruments for general use.” 


AccorpiInG to the Electrical Review the Austrian 
Government have received a considerable quantity of radium in an 
impure condition from Joachimstal. The process of purification 
will shortly be completed, when at least a gramme will be available 
for public purchase. Preference wili be given to Austrian subjects. 
A radium institute is being built in Vienna. 


Ir is reported that an electrical steelworks has been 
opened at Soggendal, Jissingfjord. It is operated by a process 
patented by a Norwegian engineer. For the time being, only tool 
stee] is being produced, but an extension of the works is contem- 
plated which will facilitate the production of other specialities, 
Swedish pig iron and bars are imported for manufacturing purposes 
by the company, in which Dutch capital is invested. 


An interesting ceremony took place at the opening 
meeting of the Institution of Electrical Engineers. Professor 
Bertram Hopkinson of Cambridge, presented to the Institution, 
on behalf of his mother, a bust of the late Professor John Hopkin- 
son, F.R.S., who was twice president. It will be remembered 
that, with three of his family, he met with an untimely death on 
the Alps in 1898. The bust is a replica of the bust by Mr. 
Hamo Thornycroft, R.A., which is at Cambridge. 


A sHorT circuit on one of the street mains of the three- 
wire distributing system of the Woolwich Borough Council was 
the cause of an interruption to the supply for a little more than 
half an hour on Monday evening. The fault developed at 
7.45 p.m., and though the particular section concerned was 
automatically disconnected, the resulting out-of-balance current 
caused the station balancer to be put out of order. In this way 
practically the whole system was affected, and the greater part of 
Woolwich was without light until 8 20 p.m., when everything was 
again in order. The actual cause of the fault has not yet been 
ascertained. 


Ir is stated that a number of influential gentlemen 
intend to make representations to the Board of Trade by Decem- 
ber 23rd for a Provisional Order in connection with the scheme for 
constructing a shipway across the isthmus between East and West 
Loch Tarbert. The purposes of the Order are to constitate a 
body of trustees, and to transfer the harbour, piers, &c., from the 
present proprietor, and also to construct a pier 260ft. in length, a 
wharf 390ft. in length, a stone-pitched slope of over 300 yards in 
front of Harbour-street and Barmore-road, to deepen the harbour, 
remove the beacon and rocks at the entrance, and construct a 
shipway about two miles in length for the transport of vessels 
between the two lochs. 


Ar Reggio, in Calabria, there are to be found some 
curious instances of houses escaping the earthquake unscathed. 
A rare example of a building absolutely untouched is the public 
wash-house recently built on the bank of the Calopenace, which 
flows to the south of the town. ‘This is an extremely lightly built 
structure of brick, with slender pillars and eternite roofing. It 
zhows no sign of damage, although houses quite near were ruined. 
The escape was due to the accuracy of the building, which ensured 
table conditions for the structure. A few half-timbered houses, 
i.e., wood skeletons filled in with walling, scattered about the 
town, withstood the shocks so successfully that this method of 
construction appears to be one that should be encouraged. 


Ir is reported that the Swiss military authorities have 
recently been experimenting with mobile wireless stations in the 
Alps and the valley towns, with curious results. The first two 
stations were established at Berne and at Ebikon, in the canton of 

ucerne, about 35 miles apart, but communication could not be 
opened between these two places, whereas messages in English 
from Poldhu, in Cornwall, and in German from Berlin were 
received in numbers. The Berne station was transferred to Aigle, 
ind the result obtained was somewhat better, but still unsatisfac- 
tory, and it is likely that the mobile wireless stations will be sup- 
oressed and a permanent station constructed at Thun in order to 
astablish wireless communication with the military posts on the 
St. Gothard, Rigi, and the Fort of St. Maurice, which daily receive 
unsolicited messages from Europe. 


In his address to the Institution of Civil Engineers of 
Ireland, at a meeting at Dublin, Mr. George Murray Ross, 
president, said that the syllabus was prepared and the papers 
marked with due attention to the fact that the by-laws recognised 
mechanical and electrical engineers. As regards the prospect of 
work for young engineers, although the openings in Ireland were 
not very great, still there was a wide field even at home for what 
might be called municipal engineering. Abroad the prospect for 
the engineer was encouraging. He went on to observe that in 
electrical engineering, the improvement of the filament lamp had 
revolutionised the electric lighting industry in a similar manner to 
that in which the incandescent gas mantle had changed the aspect 
of the gas industry. For power purposes electricity was in in- 
creasing demand, replacing in their factories the belts and shafting 
of a few years ago, and their tramways and railways were now 
driven by electric power. 


AccorpiNnG to an American contemporary the destruc- 
tion by an underground fire of a large cual seam, estimated to 
contain 400,000,000 tons, was effectually prevented at Mauch 
Chunk, Pa., by building a concrete wall across the path of the fire, 
which had been burning for a number of years. The shape of the 
Panther Creek coal basin, where the fire occurred, resembles, in a 
general way, that of a hand, with thumb extended and fingers held 
together. The fire had started at the end of the ‘‘thumb” and 
was working along it toward the main body of coal. Before the 
present work was undertaken a number of unsuccessful attempts 
had been made to check the advance of the flames, one scheme 
consisting of putting down rows of deep borings and filling them 
with wet clay. The scheme finally adopted consisted in driving 
shafts across the spur, tunnelling, and placing a concrete cut-off 
wall about 12ft, thick beneath the surface. The total length of 
the completed wall was about 1050ft.. and the deepest part of the 
seam was 247ft. below the surface. The work was carried on con- 
tinuously, the men working only 30 min. at a time on account of 
the heat and gases, for the fire was only 400ft. away. 


A LEcTURK was delivered by Mr. H. Brearley 
before the Sheffield Society of Engineers and Metallurgists on 
Monday night, at the Sheffield University—Applied Science De- 
partment. The subject was ‘‘ The Use of Microscopic Methods in 
Relation to Factory Problems.” The President of the Society, 
Mr. J. Rossiter Hoyle, was in the chair. The lecturer dealt with 
the microscope and methods essentially microscopic as a means of 
elucidating everyday industrial problems. He showed that the 
knowledge of this subject must essentially be a practical one, and 
described how, by means of very homely oan inexpensive ap- 
pliances, the main principles of the subject could be profitably 
studied. The main subject of the lecture, and the one which 
appealed most strongly to the audience, was the treatment of steel 
castings. In the first place, the principles underlying the natural 
features of steel castings were clearly stated and demonstrated. 
From the facts presented it was shown that the history of a steel 
casting could be read almost as closely as a book. The lecturer 
dealt, in a most interesting manner, with many various features 








suggested by his subject, and afforded much pleasure and instruc- 
tion to a large attend of bers of the Society, 

















Nov. 26, 1909 


THE ENGINEER 





























LSVOUYXOA V-NOLUO 


(0c¢ eBnd vas uondrosap Hog ) 


CdIHSHILLVaA 


SSVTO-LSUILA 


S) 


‘ 


AL 


S 


aw 


ry 


VW 


SIH 














Nov. 26, 1909 


THE ENGINEER 


557 








—— 
AGENTS ABROAD for the Sale of “THE ENGINEER.” 


AUSTRIA. —F. A. Brocnnaus, Seilergasse 4, Vienna. 
QHINA.—K ELLY AND Watsu, Limitep, Shanghai and Hong Kong. 
yPT.—F. DIsMER, Finck & BryLagnpEr, Shepheard’s-buildings, Cairo, 
FRANOE.—Boyvgau & OHRVILLET, Rue de la Banque, Paris. 
OuapgsLor & Orm., Rue Dauphine, 30, Paris. 
GERMANY.—AsuEr and Co., 6, Unter den Linden, Berlin. 
F. A. BrockHavs, Leipete; A. TWHITMEYER, _Leipsio, 
INDIA.—A. J. CoMBRIDGE AND Oo0., Railway 
[TALY.—LOESCHER AND Oo., 807, Corso, Rome; FRATELLI TREVES, Corso 
Umberto, 1,174, Rome; Frarguti Bocoa, Turin; Unrico Hoxrtt, 
Milan. 
1APAR—Kmse anp Wats, Lrurrap, Yokohama. 
. P. Marvya and Co., Tokyo and Yokohama. 
RUSSIA. ir RIckER, 4, Nevsky Prospect, St. Petersburg. 
UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York; Susscription News Oo., ‘Chicago. 
g, AFRICA.—WM. Dawson & Sons, Limrrgp, 7, Sea-st. (Bos 489), Capetown. 
CentRAL News Agency, Liirsp, Joh g, Cap ‘ 
Durban, &c., and at all their Bookstalls, 
J. ©. Juta AND 0o., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown. 
AUSTRALIA.—Gorvon anv Gorton, Melbourne, Sydney, and Queen-street, 
Brisbane, &e 
MELVILLE AND MuuLen, Melbourne. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Gorpon anv Goren, Cuba-street Extension, Wellington, 
and Bedford-road, Christchurch. 
Upron AND Oo,, Auckland; Ornate, J. W., Napier. 
OANADA.—Dawson, W-, AND Sons, Limrrap, Manning-chambers, Toronto. 
MonTREAL News Oo., 386 and 388, St. James-street, Montreal. 
Toronto Ngws Oo., 42, Yonge-street, Toronto. 
OEYLON.—WwaYaRTNA AND Oo., Colombo, 
JAMAICA.—SOLLES AND Cockine, Kingston. 
STRAITS SETTLEMENTS.—K&uLLy aND WAL8H, Limirep, Singapore, 








a received at all Il Post-offices on the Continent. 








SUBSCRIPTIONS. 


Tux Exornger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance). 

Balt geese (including double number) £0 148. 6d. 
Yearly (including two double numbers) . £1 9s. Od. 

Quorn Reaping Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign 8 Subscribers paying in advance at these rates will 
receive THk ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be made payable to Tus ENGInger, and accom- 
panied by letter of advice to the Publisher, 


Taick Parse Cops. 
Half-yearly .. .. £0 188, Od. | Half- early £1 0s. 3d. 
Yearly £1 16s. ae £2 Os. 6d. 

(The fference to cover extra e. 

Canadian Subscriptions :— aia 


Thin paper Edition .. .. .. £1 Ills, 6d. per annum 
Thick ,, ” so. ae, 20a ae Oe yy 


ADVERTISEMENTS. 


@@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shillin When an advertisement measures an 


Tun Parser Copiss. 


TO CORRESPONDENTS. 


a oe In order to avoid trouble and confusion we find it Ler apt to inform 
that letters of inquiry addressed to the public, a mi intended 

poy insertion in this column, must in all cases be ——— by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 


ructions. 
fe All letters intended for Geeersion, to Tew Rename cx conteban’ 
‘ions, should be accom; the name and address of the 


not necessarily fe cule baleso qooe? food set d of — faith, No notice 
mage sarily hs orumasae 


| | cannot undertake to return aaa or ocak we must, 
atten eee request corresvondents to keev copies, 
REPLIES. 


M. W. (Bermondsey).—The circulation varies according to circumstances, 
but in emall engines it is generally on the thermo-syphcn system, and 
in that case the water is used over and over again. In large engines if 
a continuous supply )s used there would be no objection to cooling and 
purifying it, as it simply passes through a cast iron passage round the 
cylinder liner. You will find section . engines in our “Gas Engine 
Supplement, ” Tue ENGINEER, June 23rd, . 

J. K. B. (Victoria).—The wheels are put on one axle because the best 
mechanical job can be made in that way. The only other course would 
be to have a fixed pin with the wheel running on it, since an inside 
bearing is impracticable. When it is remembered that heavy side 
thrusts come against the flange of the wheel, it will be seen th.t the 
chan e of the bush running true for any tim- is+mall. The long lever- 
age provided by the axle going fron. side to side of the carriage prac- 
tically removes all racking accion on the journal, and the bearings 
therefore last a long time. 
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The Gas Pump. 


THERE is a well-known story by Jules Verne of 
a professor who, during the performance of a 
particularly dull and tedious opera—we withhold 
the composer’s name—pumped a copious supply of 
pure oxygen into the theatre. The effect on audience 
and actors alike was electrical. Instead of dragging 
on wearily for four hours, the opera was finished in 
two, and the audience throughout were responsive 
to the slightest call upon their emotions, alternating 
rapidly between tears, laughter and excitement 
with a quick sympathy which would have astonished 
the performers had not they also been under the 
influence of the unwonted supply of oxygen. On 
Friday evening last, as we listened to the debate on 
Mr. Humphrey’s paper, we found ourselves wonder- 
x | ing if the gentleman in the basement who sends up 
cold air into the lecture theatre was repeating the 
professor’s experiment and oxygenating us all, for 
the discussion went with a surprising spirit, and 
speaker after speaker drew, either intentionally or 
accidently, laughter from a crowded audience. We 
are, too, the more disposed to regard the oxygen 
theory as tenable from the fact that the only thing 
that refused to respond to the stimulus was Mr. 
Humphrey’s wooden model of his valve gear, which, 
being an inanimate object with no respiratory organs 
in the physiological sense of the word, was indifferent 
to the richness of the atmosphere, and resolutely 
refused to move at all. Even afterwards, when 
the meeting had broken up and the events of 
the evening were being re-discussed, the same de- 
termination to look at the thorny questions in a 
light-hearted spirit was obvious, and some even of 
the most serious amongst us allowed themselves a 
flippancy which was as welcome as it was unex- 
pected. 

It was not that the subject itself was a matter 
for ridicule; quite the reverse. Every one pro- 
bably recognised that Mr. Humphrey had brought 
before the meeting an invention of very great merit, 





and the reason for the excellence of the discussion 
is probably to be found in the fact that engineers, 
with minds jaded by gas engine temperatures, 
the cutting power of tools, the micro-structure of 
metals, and the hundred other familiar subjects, 
had got something entirely new to talk about. 
Moreover, the author had permitted himself the 
pleasure of prophesying, and if there is one subject 
that lends itself more than another to disputation 
it is the probable developments that lie before any 
new invention. However, a report of the discus- 
sion will be found on another page, and we need say 
no more about it here than to offer our heartiest 
congratulations to the Institution which really 
succeeded in providing, for once at least, a most 
entertaining, and, need we add, instructive evening. 

Of the future of Mr. Humphrey’s pump it is as 
yet too soon to speak with certainty. That it works 
and works well in the sizes that have already been 
made there can be no question, all who have seen 
it in operation being definite as to the ease and cer- 
tainty with which it acts. But when the inventor 
asks us to take long strides into the future and see 
his pump being used for the driving of central 
power stations and the propulsion of ships we are 
disposed to think he is hurrying too fast. It isa 
long way from 16 horse-power to 10,000, and on 
the road many unexpected difficulties must be 
encountered. Mr. Davey in an excellent critical . 
review of the paper pointed out some of them, and 
particular attention may be directed to his esti- 
mate that to pump against a head of 200ft. 
Mr. Humphrey would require a pipe cer- 
tainly not less than 600ft. long. Now the con- 
struction of a pipe of that length, and 2ft. or 3ft. 
in diameter, to withstand a high pressure, is no 
light thing to enter upon. Where circumstances 
permitted it to be straight the difficulties would be 
great enough, but ifin order to economise space it 
had to be returned or coiled upon itself, they would 
be multiplied many times. We are far from saying 
that mechanical skill could not meet and overcome 
the difficulties; what we do say is that it is too 
early even to consider such things, and that years 
of experience with lower lifts must be passed 
before high lifts should be attempted. And, indeed, 
Mr. Humphrey has no need to trouble about high 
lifts for the present, for his pump with an efficiency 
greater than that of any other water raising device at 
low heads should have a future before it for irrigation, 
water supply, sewage pumping, and so on, which 
should be enough to satisfy theinventor. But even 
for these purposes, although there can be no ques- 
tion about the mechanical operation of the apparatus, 
there are other questions which must be satisfac- 
torily answered. For example, if potable water is 
pumped will it,as Mr. Bryan asked, be injured by the 
absorption of some of the products of combustion ? 
The combustion of ordinary gas is accompanied by 
the production of sulphur dioxide, which is readily 
absorbed by water. Does the water delivered by 
the gas pump show signs of this? We have 
raised this point with Mr. Humphrey, and he 
assures us that he has been unable to trace any 
acidity in the water leaving the pump. That is 
favourable as far as it goes. Then, again, though 
there may be no acid, is there any fouling of the 
water by tarry and oily products? Again Mr. 
Humphrey replies in toe negative. But the tests 
have been, so far, made on a very limited scale, 
and before a detinite decision on such an important 
point can be given aclose investigation will be neces- 
sary. These things, however, would not affect the 
value of the pump at all for dealing with sewage, 
and probably for irrigation either; but for the latter 
the inventor has quite another problem before him. 
A great deal of irrigation pumping is done by oil 
engines in districts where the production of gas is 
practically out of the question. Can Mr. Humphrey 
operate his pump on the lines of the oil engine, and, 
if so, will the products of combustion still remain 
innocuous ? 


These are but a few of the practical considera- 
tions that will have at some time or another to be 
faced, but they do not affect in any way the fact 
that Mr. Humphrey, having in a most ingenious 
manner removed all the intermediary gearing 
between his power and the material that power is 
to act upon, has produced a pump which is free from 
the bulk of the mechanical losses to which ordinary 
pumping engines are subject. His pump has all the 
thermal efficiency of a gun, in that the explosive 
acts directly upon the projectile to be expelled. 
That the superiority of the thermal efficiency claimed 
by Mr. Humphrey may and will be challenged we 
do not doubt, and we are not surprised that Mr. 
Davey, on the one hand, as the champion of steam 
pumping, has protested against the unconditional 
statement that the kest pumping engines required 
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18 lb. of steam per pump horse-power—the head 
should be stated—and on the other hand that Mr. 
Irwin, as a champion of the ordinary internal 
combustion engine, should, in a letter we pub- 
lish to-day, claim an equal efficiency with Mr. 
Humphrey. But both, we think, will admit that 
whatever it may be now, the new pump, on account 
of the directness with which the fuel acts upon the 
water, has greater possibilities of high overall 
efficiency than any other pumping engine yet 
constructed. 


The Friezland Derailment. 


ON the 10th of last August an accident occurred 
near Friezland Station to a London and North- 
Western local express train from Huddersfield to 
Stockport. The train ran off the rails on an easy 
curve, having just cleared a viaduct. The driver and 
fireman were both killed on the spot. About thirteen 
out of a total of eighteen passengers were slightly 
injured. The permanent way was wrecked for many 
yards, and the damage done to the engine and 
rolling stock was very serious. There were several 
peculiar features about this accident, and it is 
unusually interesting in that it bears on the fitness 
or the reverse of tank engines for running at high 
speeds. The official inquiry was carried out by 
Colonel Von Donop, and his voluminous report to 
the Board of Trade lies before us. 

At first sight it would seem that this would have 
to be classed with several other derailments as inex- 
plicable. Nor, indeed, can it be said that it. is 
known now with certainty why the accident 
occurred. None of the witnesses examined could 
supply any information explaining why the train 
left the rails. The engine was excellent of its type, 
and in perfect order. No fault was to be found 
with the carriages. The permanent way was 
admirable. The rails bull-headed, in 60ft. lengths, 
90 lb. to the yard. The ballast, broken granite. 
The precise sequence of events is a matter of hypo- 
thesis. On the one hand it would seem that a 
coach was first derailed; on the other hand there 
is excellent reason to believe that a leading wheel of 
the engine first left the line. The train consisted 
of three coaches only, each with eight wheels. The 
centre vehicle was a double bogie. The other two 
had no bogies, but the leading and trailing wheels 
were fitted with radial axle-boxes. The engine was 
carried on three pairs of coupled driving wheels, 
and-a pair of trailing wheels fitted with radial 
axle-boxes. The diameter of the drivers was 
5ft. 2in.; of the trailers 3ft. 9in. The rigid wheel 
base was 15ft. 6in., made up of 7ft. 3in. between the 
first two pairs, and 8ft. 3in. between the third and 
middle pair. It had side tanks. Its total weight 
full was 52 tons, and it was one of a group of 
eighty similar locomotives specially built for fast local 
passenger traffic. We need not concern ourselves 
with what took place before the derailment began. 
The train was, according to the evidence, running 
at the usual speed. It was descending an incline of 
1 in 100, and rounding a curve of 30 chains, or 
1980ft. radius. The elevation of the outer rail was 
3tin. The weather was very hot, but plenty of 
play was allowed for expansion and contraction in 
the rails. The position of the engine and train 
after the derailment was curious. The engine was 
standing upright at the outer side of the curve, and 
had turned quite round, so that its leading end was 
facing towards the rear of the train. The second 
coach rested diagonally against it; both were mixed 
up with rails torn from a siding. The leading coach 
had run some 40ft. past the engine to the right, 
and had fouled the down line. The last coach had 
also left the track and stood upright, partly in the 
six-foot. Colonel Von Donop makes the extra- 
ordinary statement that the locomotive must have 
fallen on its side, and got up on its wheels again. 
After the accident the line across the viaduct, and: 
for about 50 yards beyond it, was found to have been 
distorted into curves, alternately to the right and 
left of its original alignment. These curves were 
at first very slight, the rails being only shifted a 
small distance from their original positions, but the 
curvatures gradually increased, and beyond the 
viaduct, near where the final derailment occurred, 
the rails were as much as 18in. out of alignment. 
On all these curves the two rails were found to be 
still lying parallel to each other, showing that they 
had been shifted together. The first mark on the 
rails which could be connected with this derailment 
was found on the left-hand rail, almost exactly 
opposite the south end of the Friezland Station 
up platform; at that point there was a mark of a 
blow on the inside of that rail, and ahead of that 
mark, for a distance of 10ft., there was a distinct 


travelled along it diagonally from the inside to the 
outside. A few feet beyond the point where this 
wheel mark ended, the outside of the chair under 
the left-hand rail was marked, and there was a 
corresponding mark on the inside of the chair under 
the right-hand rail. A few feet ahead of these 
marks four chairs were broken under the left-hand 
rail, and at a short distance further on there was 
one similarly broken under the right-hand rail. 
From this point forward along the whole length of 
the viaduct, and for about 30 yards beyond it, 
these marks continued intermittently on the outside 
of the left-hand rail, and on the inside of the right- 
hand rail, showing that one or more pairs of wheels 
had been derailed to the left. None of the vehicles 
was overturned. There is no evidence as to how 
the driver and fireman came by their deaths. They 
appear to have been flung off the engine, and killed 
by contact with the rails or ballast. 


After a careful consideration of the very few 
facts available, Colonel Von Donop comes to the 
conclusion that the engine left the rails because it 
was running at too high a speed round the curve. 
The only evidence to this effect was, however, that 
of clocks and watches which did not agree. It is 
to be kept in mind, too, that signalmen only book 
to the nearest half minute, and that may mean a 
great deal when the signal cabins are close 
together. But, on the other hand, the train had 
been running down hill for some miles before it 
took the final incline of 1 in 100 down; and we are 
quite disposed to agree with Colonel Yon Donop 
that the speed could not have been less than 
60 miles an hour, and was probably more. 
If any particular type of engine is fit to get round 
a curve at a moderate speed, it can only be unfit 
to get round the same curve at a high speed 
because it may be overturned or derailed by centri- 
fugal effort—or force, as it is commonly called. 
Col. Von Donop does not say that this engine was 
not fit to get round a curve with so large a radius 
at a speed, say, of 35 to 40 miles an hour, but he 
evidently holds that it could not get round with 
safety at 60 miles an hour. Now, at 60 miles an 
hour, or 88ft. per second, the centrifugal effort 
forcing the engine to the outside of the curve would 
have been in round numbers about 6.3 tons. But 
the super-elevation would have conteracted this 6.3 
tons with a centripetal effort of about 4 tons, so that 
in point of fact, so far as centrifugal effort alone was 
concerned, there was no danger in running round at 
even a higher speed than 60 miles an hour. But 
we have yet another factor to consider. No matter 
what occurred with the other driving wheels, the 
leading wheel was no doubt pressed hard against 
the outer rail. The flange would tend to climb the 
rail in a way well understood, and climbing would 
be prevented only by the weight holding the wheel 
down. The load on each of the leading wheels was 
6 tons 3 cwt., the rim velocity was 88ft. per second, 
the radius of gyration approximately 2.5ft. There- 
fore each pound in the wheel rim represented a 
centrifugal effort of, in round numbers, 97 lb. We 
do not know whether the cranks were fully balanced 
or not, or whether, as is often done now with 
coupled engines, the compensating weights were 
distributed among the wheels. This much is 
certain—that if there were, say, 50 lb. more 
at one side of the wheel rim than the other, 
then there would be once in each revolution a 
lifting effort of, say, 50001b. tending to raise the 
wheel from the rail. The upward intermittent 
thrust of the crosshead might easily reach a 
couple of tons, and would be most active just at 
the moment that the centrifugal effort in the wheel 
was most active, and if the engine rolled a little on 
its leading springs it might very well happen that 
for an instant there would be next to no load on the 
leading outer wheel, which would immediately climb 
the rail. It may be that there was neither a 
balance nor a compensating weight in the wheel. 
In that case we would have the weight of the 
crank or its equivalent, and half that of the coupling- 
rod. The radius of gyration would be reduced, but 
the weight would be increased in a greater propor- 
tion. There is no other way of explaining why a 
train could not run round a curve so gentle at 60, 
or even 70, miles an hours with safety but the one, 
namely, that the effect of compensating weights, or 
the absence of balance weights, reduced the force 
holding the wheel down to the rail once in each revo- 
lution so much that a flange pressed againsttheinside 
of the rail climbed it. All which points to the 
necessity for care in the disposition of compensating 
and balance weights in engines the leading wheels 
of which are coupled, and on which the engine 
must depend for keeping the road. So far we 
have followed Colonel Von Donop, but there remain 


—— 


lays stress; one is that the first marks on the rails 
were found where the line was straight, just at the 
end of the station platform. The second is that 
subsequently the engine and train oscillated g 
violently to the right and left that the whole 
track, sleepers and all, was displaced in horizontal] 
waves, the amplitude of which increased until the 
final derailment, where it had reached 18in. at 9 
point about 720ft. from the first mark. Colonel Von 
Donop holds that after the initial derailment the 
engine oscillated; but all the evidence points to the 
fact, we think, that the oscillation began and went 
on before derailment of any kind had taken place: 
and the real question of interest is, What causeg 
this oscillation? Colonel Von Donop points to the 
fact that the long overhang of the engine at the 
trailing end might set up oscillation when running 
down hill; but he does not say why. It is well, 
perhaps, to add here that there is no available 
evidence that tank are more frequently derailed 
than tender engines. Board of Trads statistics, 
extending over a period of twenty years, show that 
there is nothing whatever to indicate that there is 
any greater danger with a tank engine than a tender 
engine. It may be new to many of our readers to 
learn that on some of our greatest railways no legs 
than 50 per cent. of the locomotives are tank 
engines ; and that these work a very large propor- 
tion—in one case 54 per cent.—of the fast passenger 
traffic. 

It is evident that Colonel Von Donop has given 
the Friezland derailment very careful consideration, 
Yet it is doubtful if he is himself sure that he has 
arrived at a correct conclusion. Having spoken of 
the leading left-hand wheel being forcibly pressed 
against the rail, he goes on: ‘“ The most probable 
cause of initial dorailment appears to be that owing 
to the above causes this rail climbing took place, 
resulting in the derailment of the leading pair of 
wheels of the engine. I am of opinion therefore 
that this derailment is to be attributed to the fact 
that the engine was not of a suitable construction 
for running round this curve at the high rate of 
speed at which it was travelling.’ It is, we think, 
to be regretted that he does not anywhere in his 
report say in what way the engine was unsuitable 
for the speed, save in that it had not a leading 
bogie or a radial leading axle, and that the wheel 
base was too long. But, as we have said, these 
factors must have operated at speeds of 40 or 
45 miles an hour, and he has forgotten that on the 
London, Brighton and South Coast, and on the 
London and South-Western, engines with coupled 
leading wheels have been run for many years at 
high speeds and with perfect safety. We have no 
doubt that the accident was, in the main, a result 
of running at too high a speed; but it was not 
because the general design of the engine was 
perilous, but because of some other factor, which 
did not receive any attention during the inquiry. 


Bristol Channel Ports. 


THE opening of the King’s Dock at Swansea 
on Tuesday last marks the completion of the third 
of the great dock extension schemes which have 
been in course of execution at the principal ports 
of the Bristol Channel for some years past. The 
fourth of these big undertakings—the extension of 
the Alexandra Docks at Newport—is not yet com- 
pleted; various causes have delayed the work in 
connection with it, and although it had been hoped 
that the new dock would be opened this year, it is 
now unlikely that that event will take place for 
many months to come. On the occasion of the 
opening of the Royal Edward Dock at Avonmouth 
last year we drew attention to the dock extension 
schemes then recently completed, or nearing com- 
pletion, at Avonmouth, Cardiff, Newport, and 
Swansea, and compared the dimensions of the dock 
entrances provided at these ports. It may be of 
interest to carry the comparison a step further, and 
consider the internal accommodation provided by 
the three undertakings already completed and their 
relative cost. As regards the cost of the works an 
accurate and fair comparison is difficult and apt to 
be misleading, for the physical conditions of the 
sites of the docks vary to a wide extent, and 
the nature of the equipment provided differs 
materially in every case. It is, however, of 
some interest to note that the new works have 
each cost about two millions sterling. The 
Harbour Trustees at Swansea will have expended 
on the new dock and works in connection with if, 
when the equipment at present ordered is com- 
pleted, about two millions; for this sum they pro- 
vide a larger dock and more quayage than either 
the Avonmouth or Cardiff authorities have been 
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this figure; but this economy is due in the main to 
the physical advantages of the site. The engineers 
and contractors at Swansea found an excellent 
foundation for the dock works, and the material to 
be excavated could hardly be bettered from the con- 
tractor’s point of view. The pumping during 
construction was almost a negligible quantity when 
compared with the volumes which had to be dealt 
with at Cardiff and Avonmouth, or which has to be 
faced at the Newport works. All the three works 
we have just named are in distinctly bad and 
treacherous ground, which necessitated the founda- 
tions of walls and locks being carried to a great 
depth before a sound foundation was reached. 
Comparison of the total costs of these works is, 
therefore, in some respects misleading, but at all 
events it shows that the Swansea Trustees are to be 
congratulated on having secured for their expendi- 
ture considerably greater accommodation than either 
Avonmouth or Cardiff has managed to provide at a 
larger capital outlay. At Swansea the new dock 
has a water surface of 68 acres, with provision for 
further extension to nearly double this area at com- 
paratively small cost. The quayage already com- 
pleted and available for traffic in the new dock is 
over 13,000 lineal feet in extent. The cost of these 
facilities, including the corresponding improvement 
of the entrance channel and the provision of the 
necessary equipment and accessory works, may be 
put at under two millions sterling. The total cost 
of the works therefore works out at something 
like £150 per lineal foot of quayage provided, 
or if we make allowance for the proportion of 
the total outlay already incurred, which may 
be credited to future extensions, the cost per 
foot of quayage is roughly £100, and the expen- 
diture per acre of water surface about £20,000. 
In the case of Cardiff, the Queen Alexandra 
Dock has a water area of just over 50 acres, and 
there is probably room for the addition of another 
25 acres of water surface within the reclaimed 
area. The quayage extends to 6700ft., and, making 
a comparison as nearly as possible on the basis of 
the Swansea figures, we find the cost per foot 
of quayage already completed is about £300, or 
£200 per foot when allowance is made for future 
extensions, and £35,000 per acre of water surface. 
Avonmouth is a still more costly work; but in 
comparing the expenditure at this port with the 
other totals, allowance must be made for the cost 
of certain works, such as the graving dock, which 
have not been provided at Swansea and Cardiff. 
The Royal Edward Dock has a water area of 
30 acres and 3730ft. of quayage completed. The 
cost of the dock works out at between £400 and 
£500 per foot of quayage already constructed, but if 
allowance is made for the extensions which are pos- 
sible at a comparatively small outlay, the cost per 
lineal foot of quayage can be put at about £300, and 
the value per acre of water surface is, roughly, 
£40,000. 

There is sufficient similarity in the accommoda- 
tion and facilities provided by the new works at 
the three ports to make the comparison from this 
point of view a fair one. Each one of them may 
be characterised as an up-to-date and well-equipped 
commercial dock of first-class capacity. But as we 
have already said, the comparison is unequal when 
the natural conditions of the sites are taken into 
account. The figures do, however, serve to indi- 
cate the enormous effect the physical conditions of 
a site may have on the cost of carrying out exten- 
sive dock constructions. 


London Trade Schools. 


THERE is, as we have recently had occasion to 
point out, a common opinion that if only you will 
educate sufficiently you will put an end to many of 
the industrial difficulties that face us, and par- 
ticularly to unemployment. This opinion, which 
has been sedulously nursed for some months past, 
was reflected by the three hours’ debate of the 
London County Council on Tuesday last. The 
Council had before it a report of the Education 
Committee which ended with the opinion that “the 
National Exchequer should largely increase the 
grants now made to trade schools and technical 
institutes, and should, in addition, make substantial 
contributions towards the expense of trade scholar- 
ships. The cost of technical instruction is steadily 
rising, and ought to rise, but at the same time it is 
unfair that local authorities should be required to 
find an increasing proportion of this additional 
expenditure.” We rejoice that this opinion has been 
adopted bythe Council; but the cause of our rejoicing 
1s quite other than that of the educationalists who 
have brought the motion forward. They see in it the 
first step towards the extensior of a scheme which, 








no doubt, they honestly believe works for the good 
of the country; we, on the other hand, see in it an 
opening for a thorough inquiry into the whole 
question of trade schools, and the quasi-technical 
education that is given by the County Council. 
Unless the Council is able to show conclusively that 
it is doing work that is really of national value and 
importance, it has no justifiable claim whatever 
upon the National Exchequer, and we can well 
imagine that other parts of the United Kingdom 
may ask if the London County Council—or indeed 
for that matter any other Councils—can show any 
adequate return for the money which it already 
expends upon trade and technical schools. The 
matter is one of growing importance, and if the 
Government are to be invited to subscribe to an 
increased extent, it will be their duty in the first 
place to institute a very searching inquiry into the 
whole system. A commission would have to sit 
for many months, and it should listen to the 
evidence, not of educationalists, but of the employers 
of labour ; not of sentimentalists absorbed with the 
one thought of improving the intellectual status of 
the masses, but of sound, sober men of business 
able to balance return against expenditure without 
any false sentiments, and, above all, without 
any hobbies as to reformed methods of training 
youths. We are convinced that if a hundred wit- 
nesses were drawn at random from the trades of 
London and asked their opinion of the value of the 
Council trade schools, ninety-nine per cent. of them 
would give a reply that would justify the Exchequer 
in refusing one half-penny of increased grant to the 
schools. We have cases within our own knowledge 
of lads who were crammed with a certain kind of 
information till they could obtain the certificate of 
the Council, but were as wholly unfitted to take their 
place in the economy of an industrial business as 
if they had never had any training at all, and we 
have been told by foremen that they would rather 
take a boy who came to them with no specialised 
knowledge whatever than the lad with the in- 
different nursery training that is given in the trade 
schools. This is not the time or place to go fully 
into a very complex question, and we must content 
ourselves for the moment by repeating our satisfac- 
tion at the adoption of the report, because we 
forasee that it must lead to a searching inquiry 
into the whole system. 








THE GERMAN NAVAL ARCHITECTS. 
No. I. 

Tue eleventh regular meeting of the Schiff bautechnische 
Gesellschaft was opened on the 18th inst. in the Grand 
Hall of the Kénigi Technische Hochschule in Charlotten- 
burg by the president of the Institution, the Grand Duke 
of Oldenburg, who, after reading a telegram from the 
Emperor expressing regret that he was unable to be pre- 
sent, invited Professor Stumpf to read his paper on 
“Continuous Current Steam Engines.” 

The continuous current steam engine, said Professor 
Stumpf, is a development of the ordinary steam engine in 
the direction that the steam behind the piston exhausts 
at the end of the stroke through a row of ports at half- 
length of the cylinder. The length of the cylinder is about 
twice that of the piston itself plus the length dimension 
of the ports, which, by the passage of the latter, are laid 
open tothe steam space. The steam thus does work till 
the completion of the stroke and has not to return to the 
end of the cylinder to make its escape. The cooling of 
the cylinder walls, and consequent condensation, are thus 
reduced to such an extent that successive grades of expan- 
sion become unnecessary, and a return can be made to 
the single-cylinder engine. The exhaust ports have about 
three times the area of ordinary valves, which practically 
increases the efficiency of the condenser. The piston 
itself taking the place of the ordinary exhaust valve, the 
losses due to steam leakage, friction, and extra compli- 
cation are avoided. The admission ports are in the cylinder 
covers, which are thus warmed at the outset. During 
the stroke the hottest steam is that at the cylinder end 
and the coolest and dampest at the piston; the steam 
then, with its condensation losses, is carried off at the end 
of the stroke through the ring of ports. Exhaust steam 
in no case passes over a heated surface in the cylinder, 
and there are thus, it is claimed, none of the familiar heat 
losses. At the ends of the cylinder there is a certain 
amount of space in which the remaining steam is com- 
pressed, its temperature being thereby raised. Experi- 
ments are to be made to determine the best amount of 
clearance to be thus given. 

The continuous-current cylinder bears somewhat the 
character of two ordinary single-acting cylinders joined 
together at their exhaust ends. The temperature changes 
gradually from the admission to the exhaust, and the 
diagrams obtained are good. Experience shows that high 
temperatures may be resorted to without the slightest 
difficulty, and that with good work the piston packing 
gives excellent results. Further, the replacement of a 
piston is easily and cheaply effected. The new system 
admits of the employment of much higher temperatures 
than usual, and in this direction promise is given of new 
developments. The arrangement of the admission valves 
in the cylinder cover shortens the passage of the steam 
into the cylinder to the greatest possible extent, and this 
circumstance also favours the use of steam of very high 
temperature. The consumption of steam is as low as in 















the cases of compound and three-cylinder engines of the 
ordinary pattern. 

With regard to applications, itis shown that the system 
lends itself well to atmospheric exhaust, condensing, and 
superheated steam engines, the advantages being especially 
apparent in connection with the two latter systems. The 
stresses on the driving gear are unusually small, and the 
gear can therefore be of relatively small dimensions, while 
in the mountings and connections simplifications are 
possible in various ways. [Illustrations are given of 
geveral installations of this kind of powers ranging up to 
about 500. A comparison made between a continuous- 
current engine and one with triple expansion, both in 
actual work, shows that the number of journals, pistons, 
pairs of wheels, stuffing- boxes, and excentrics amounts in 
the first case to 33 and in the second to 228, the consump- 
tion of oil being somewhat in the same proportion. 

The advantages of the system are further shown as 
applied :—(1) To steam locomotives, in which the coal 
consumption is about 20 to 30 per cent. greater in the 
ordinary engine than in the new type. (2) To portables, 
in which the combination of boiler, engine, &c., in one is 
very much facilitated, and the simplification of the parts 
is such as greatly to favour wholesale manufacture. 
(8) To rolling-mill machinery, which, with increased 
efficiency, is considerably simplified. (4) To winding 
engines, which are estimated to cost one-third less than 
those of the older patterns. (5) To compressors, blowing 
machinery, and pumps. (6) To the propulsion of ships, 
in which the power can be divided over several sinyle 
cylinders, which, in cases of breakdowns, can each work 
independently. In this case also steam at high tempera- 
ture can be taxen from the main engines for many pur- 
poses for which auxiliary engines have hitherto been pro- 
vided. Here also the loads on lerge-powered machinery 
are stated to be less than those in ordinary engines. In 
conclusion, Professor Stumpf sets forth that the expansion 
grades represented by the compound and three-cylinder 
engines are superfluous complications, and, as a proof 
that the continuous current system has passed the experi- 
mental stage, gives a long list of manufacturers who have 
adopted or are adopting it. 

The second paper was entitled “ Eine neue Liésung des 
Schiffsturbinen Problems.” (A new solution of the 
marine turbine problem.) It was written by Dr. Ing. 
Fittinger, Stettin, and a précis is given below. 

The design of the hydro-dynamic transformer, which is 
the subject of this paper. was worked out by Dr. 
Fottinger, and about the close of 1896 laid before the 
managers of the Stettiner Maschinenbau A.-G. Vulcan, 
who at once took the matter up, and after obtaining 
the necessary patent protection, put in hand a design for 
a 100 horse-power engine on the lines proposed. The 
well-known objections to the universal adoption of the 
turbine for ship work are :—The wide differences in speed 
suitable for turbine and propeller respectively, the diffi- 
culty in reversing with the arrangements hitherto adopted, 
and the relatively large space and weight required for low 
speed turbine plants. 

A compromise having to be made between the speeds 
of turbine and propeller, the former loses about 10 to 15 
per cent., and the latter about 30 per cent., so that the 
net result of the combination is 55 to 60 per cent. of what 
might be achieved if each of these parts could work 
under conditions favourable to its own efficiency. 
Reference is made to the mechanical gearing of De 
Laval, and to the attempts now being made in America 
by Melville and others to apply this mechanism on a 
large scale. The difficulties here met with are pointed 
out, and a fatal objection to such systems is considered 
to be the noise made by the toothed wheels. The electric- 
power transmission also having hitherto proved impractical 
for marine work, by reason of the great increase of weight 
of machinery occasioned by it, Dr. Fottinger turned his 
attention to water-power, and he has now produced a 
hydro-dynamic turbine, the gradual development of which 
is described. 

The fundamental idea is that of a turbine driven by a 
shaft and drawing water from a cistern. This water is 
projected through a pipe and nozzle on to the blades of 
another turbine, which is thus made to turn a second 
shaft, the water meanwhile exhausting back into the 
original receptacle, so that a continuous fresh supply is 
unnecessary. In the new apparatus these two turbines 
are combined in one case. Two shafts—I. and II.—set 
in a line meet together within the case. The case is 
concentric with the shafts. A longitudinal section through 
the apparatus discloses a system of turbine wheels taking 
an oval form above and below the shafting. If we con- 
sider the oval above the shafting, it is seen to be divided 
into a right-hand semi-oval, C, and two left-hand quarter 
ovals, A and B, the semi-oval being a fixture in one with 
the case, and the quarter ovals, 
each containing a revolving wheel. 
All three parts are bladed. The 
turbine wheel A in the inner quar- 
ter oval on shaft I. imparts the 
energy given by the latter to some 
fluid such as water, partly by 
acceleration and partly by increase 
of the hydraulic pressure. The 
jets issuing from A are led directly 
on to the wheel B—that is, in the 
outer quarter oval, and connected 
with shaft II. From B the water . 
passes into C, from which it is led 
back again to the pump. The process then begins again. 
The arrangement of the parts A, B, and C can be varied 
in different ways. In another arrangement illustrated, B 
is fixed instead of C, and the two shafts turn in different 
directions. This arrangement is suitable for reversing. 
According to degree of gearing down required, the system 
of turbines can be doubled or trebled as desired. An 
arrangement is illustrated in which two oval turbine 
systems of the kind described are placed side by side in a 
single case. 

These arrangements are notable for their extreme 


Fixed Case 





A Turns with Shaft I. 
B ” ” ” H 











THE ENGINEER 





Nov. 26, 1909!5 





—$—<—— 








SPRING WHEEL FOR TRAMWAYS 
































simplicity, and the loss of power in the apparatus is very 
small. With a six-fold speed reduction obtained by a 
double transformer, an efficiency of 80 to 82 per cent. is 
obtained, while eight-fold gearing requires a treble appara- 
tus, and gives about 80 per cent. efficiency. By a suit- 
able utilisation of the heat imparted to the water in the 
process, it is estimated that a saving of from three to four 
per cent. may be attaine?, so that the real efficiency is 
increased by this amount. 

To facilitate reversing, the apparatus is further 
developed, so that the fixed part may have bladings differ- 
ing in direction, which may be thrown in or out of gear 
by the turning of a handle. Such regulation of the 
apparatus as may be required can be effected by a similar 
manipulation of the fixed bladings or by other means. 

In 1907 the Vulcan Company built an experimental 
apparatus of the double type, which was tested in every 
imaginable way. The results were so good that a small 
vessel was built to test the apparatus, the power of 
which was raised from 100 to 500 by an increase in the 
speed of revolution. The gearing-down was about 5.6 to 
1. The boat was tried under all possible conditions with 
complete success. In going astern the efficiency was as 
high as 85 per cent. In the course of these experiments 
and of the working out of the many designs based on 
their results, it appeared that the apparatus possessed 
the following advantages:—(1) Propellers of the large 
standard patterns may be used with high-speed turbines. 
(2) The reversing conditions are vastly improved. (3) In 
view of the increase of efficiency attained the main 
turbines could be reduced in size. (4) The maximum 
steam pressures in the main turbines may be reduced 
considerably, and the cases can therefore be lightened or 
made of cast iron instead of the stronger materials now 
necessary. (5) The danger of shafts breaking is con- 
siderably lessened. (6) The weight of the machinery and 
the space occupied by it are very much reduced. 

The third paper was entitled “Schwere Werftkrane fiir 
die Schiffsausriistung” (Heavy Shipyard Cranes for 
Fitting-out Purposes), and was written by C. Michen- 
felder, of Diisseldorf. : 

This paper is practically a continuation of another one 
delivered last year on the crane equipment of building 
slips. Attention was this time given to the second stage 
of ship construction—the shipping of engines and boilers 
and other heavy weights—for which Jarger and larger 
cranes have yearly to be provided. A great number of 
illustrations were given, and the advantages and dis- 
advantages of the different systems in use in Russia, 
Japan, England, and Germany pointed out. The costs 
of installation and working of these giants and their per- 
manent advantages in facilitating and cheapening the 
operations of the shipyard were dwelt upon. Finally, 
Herr Michenfelder gave expression to the hope that 
closer and more cordial relations might be brought about 
between shipbuilders and crane builders, and that a 
further development of shipyard lifting appliances might 
be brought about. 

“ Fabrikorganisation, besonders der Werften.” (Organi 
sation of Works—in particular that of shipyards.) By 
Herr Giimbel, of Bremen, was the fcurth paper con- 
sidered. 

Herr Giimbel, who, under the Hamburg-Amerika Line, 
at one time had special opportunities of studying the 
crganisation of many widely differing German and English 
shipyards, gave his ideas on the book-keeping and general 
commercial arrangement of an ideal large concern, com- 
prising shipyard, engine works, foundries, &c. He con- 
tended that the book-keeping should be kept distinct for 
each of the departments, so that the expenses of all kinds 
attaching to each of these and, as far as possible, those in 
connection with each article manufactured could be 
located and a general review of the real conditions in 
every case rendered possible. Departinents devoted to 
operations similar in their nature should, he considered, 
be placed under the same head. The arrangement of 


piecework rates and such like duties would by his system 
be taken from the foremen and given to a body of clerks 
and timekeepers, who would also relieve the managing 
staff of all commercial correspondence. Better co-operation 
should be obtained between the different branches by 
improvements in the telephonic and other means of com- 





munication, as well as by daily conferences between the 


departmental managers. Some space is given to the 
importance of storekeeping, the principle being Jaid down 
that, while the stores themselves should be kept by the 
various departments, their administration should be cen- 
tralised. The store department should attend to all 
buying and selling of materials and to the dispatch of 
finished articles. After touching on the necessity existing 
for hand-in-hand working between the designing and the 
executive departments, Herr Giimbel entered upon a 
general discussion of the management, and of the methods 
to be employed in the commercial departments, and of the 
utilisation of the statistical information thereby obtained 
in the fixing of wages, selling prices, &c., and in deter- 
mining the rea] factors influencing profit and loss. 








REID-RIEKIE SPRING WHEEL. 


THE difficulties of designing a spring wheel which will not 
only be as simple as the pneumatic tire, but which will 
approach it as nearly as possible in comfortable running 
qualities, are considerable. A spring wheel, for which it is 
claimed that it gives every promise of meeting all the con- 
ditions, and that, unlike most such wheels on the market, it 
is applicable to every type of vehicle from the bicycle to the 
railway carriage, has for some time been in practical use in 
the West of Scotland. It is the invention and the outcome 
of the experience of well-known Glasgow engineers, and it is 
now being put on the market. 

The illustrations herewith show an axle-wheel unit, with 
which an electric tramway car is fitted, and which is now in 
daily service on the streets of Glasgow. One of the great 
difficulties inherent in the spring wheel generally lies in 
getting the springs to stand up to the work without suffering 
from fatigue. Springs, as a rule, last well when they are so 
disposed as to carry a load vertically, but in a wheel where 
they are placed all round the periphery, those which happen 
to be—in the course of revolution—horizontal in position are 
called into play as well as those in the vertical position. 
They have, in fact, to stand lateral stress, and this duty soon 
brings about that fatigue which eventually ends in the 
breaking of the spring. In the wheel under notice, this 
drawback is claimed to have been efficiently overcome by the 
simple device of putting the springs in closely all round the 
inner rim without any fastening other than that due to their 
compression, and, of course, in the completed wheel, to the 
keeper ring bolted to the rims, as shown in one of our illus- 
trations. The result is that when the wheel as a whole is 
subject to any violent jolt from inequality of road surface, 
the inner wheel rim creeps past the springs, allowing the 
vertical springs to take up the shock. At first sight, one 
might naturally feel impressed by the belief that the inner 
wheel would slip wholly round. The springs, however, are 
so individually loaded that the weight carried is to a great 
extent supported by the springs which are in the horizontal 
position. The wheel is thus kept practically concentric. As 
the inner wheel is held by friction only, any downward move- 
ment due to road inequalities is rectified as the wheel con- 
tinues to revolve. In other words, there is a temporary elastic 
creep according to the exigencies of the driving and road 
conditions, which results not only in sparing the tires, but in 
maintaining the efficiency and durability of the springs. To 
encourage this creep, it may be added, the surface on which 
the springs impinge are slightly greased. 

Experience with a motor car to which wheels of the type 
under notice—but with solid rubber tires as the outer rim— 
have for a considerable period been fitted, gives a result as to 
comfort of running which, it is claimed, is virtually equal 
to that enjoyed when pneumatic tires are used. The Reid- 
Riekie wheel—made by the North British Locomotive Co. 
Glasgow—has also been tried with a wooden tread rim, 
and the results point to a time when with all street traffic 
vehicles so fitted the noise terror of paved city streets will be 
reduced to a minimum, 











DOCKYARD NOTES. 


THE vast new Chinese Navy which was to have been built 
has vanished into thin air with the arrival of Admiral Sah. 
The latest reports are that in about four years’ time some- 
thing will be built. Even so, on account of propinquity, 
Chinese orders are more likely to go to Japan than to Europe. 








IT is hardly realised here yet that, in addition to her own 





dockyards, Japan is making rapid advances with private yards. 
These have constructed destroyers and torpedo boats, not only 
for the Imperial Government but also for Siam, and a large 
series of gunboats for the Chinese Navy. 





THE new Argentine battleships which have been taking so 
long to materialise commenced as 15,000-ton battleships. 
They are now, though still in the projective stage, 25,000 tons 
and 22 knot speed. Armament, twelve 12in.; fourteen Gin., 
twelve 4in , and two torpedo tubes; 4in. to 10in. belt. 





THE new German battleships are to be fitted with torpedo 
net defence. 





THE gun trials of the Vanguard were quite satisfactory, and 
she has now returned to Portsmouth. 





FOR some time of late there has been marked increase in 
the physique of stoker recruits. A very large proportion of 
those entered in the Portsmouth district are the sons of 
farmers. These men will, of course, help to do away with 
that now more or less exploded notion thatthe stoker is a wild 
and dissolute character. 





THE Brazilian Minas Geraes did 19.04 knots mean speed 
on her 30 hour trial. 





THE French Navy League is at present engaged in getting 
up an agitation on the French Naval position, which has been 
steadily sinking for several years. The League very per- 
tinently draws attention to the fact that ‘‘ French Naval 
power has been dissipated in the production of Moucherons, 
which, although one of the elements of naval power, are not 
of themselves able to create that power.’’ Considerable alarm 
appears to be felt in France over the fact that by the time 
they are completed the Danton class will be semi-obsolete 
and the remaining battleships almost entirely so. 





THE miniature Dreadnought that Norway projected has 
been countermanded for the present. A somewhat similar 
Swedish vessel has also so far failed to materialise. 





THE curious report that Turkey intended buying one of the 
Brazilian Dreadnoughts has been officially contradicted. The 
Haytian Navy is now almost the only navy left that has not 
been spoken of in connection with these ships, which, so far 
as we can ascertain, have always been intended for Brazil 
and nowhere else. 








ENGINEERING AND ALLIED TRADES EXHIBITION AT MANCHESTER, 
1911.—We are asked to state that rumours to the effect that this 
Exhibition has been abandoned are without foundation. As a 
matter of fact, it has been arranged to take place in May and 
June, 1911, and the management of it has been entrusted to the 
International Trade Exbibition, Limited, Broad-street House, E.C. 
A building to contain it of 100,000 square feet area is now under 
construction. 


THE IRON AND STEEL INSTITUTE.—The date of the annual 
meeting of the Iron and Steel Institute has been fixed for 
Wednesday and Thursday, May 4th and 5th, 1910. The meetings 
will be held as usual in the rooms of the Institution of Civil Enagi 
neers, and the proceedings will begin by the induction of the new 
president, the Duke of Devonshire, into the presidential chair by 
the retiring president, Sir Hugh Bell. The annual dinner 
will be held on Thursday, May 5th. Under the new by-laws, the 
Council now have the power to elect honorary vice-presidents from 
among distinguished members of the Institute, who, by reason of 
their residence out of Great Britain, are unable to take a very 
active part in the affairs of the Institute. The Council have 
accordingly elected the following to the office of honorary vice- 
president :—Mr. John Fritz (United States), Mr. William Kestranel 
(Austria), Baron Fernand d’Huart (France), Mr. F. W. Liirmann 
(Germany), and Mr. E. J. Ljungberg (Sweden). 


THE ASSOCIATION OF WATER ENGINEERS.—The fourteenth 
winter meeting of the Association will be held at the Apartments 
of the Geological] Society, Burlington House, W., on Friday and 
Saturday, the 10th and 11th of December. The proceedings will 
commence on Friday at 2 p.m., and on Saturday at 10.30 a.m. 
The following papers have been promised for reading and discu - 
sion :—(1) ‘‘ Reservoir Outlets,” by Geo. N. Yourdi, M. Inst. C.F ; 
(2) ‘*‘ Evaporation from Water Surfaces,” by Sidney R. Lowcock, 
M. Inst. C E ; (3) ‘‘ A Sterile Boring in the Inferior Oolite (Somer- 
setshire),” by William Phelps; and (4) ‘‘ Ferro-concrete as applied 
to Waterworks Construction,” by Harry W. Taylor, Assoc. M. 
Inst. C.E. Discussion on papers presented at the summer meeting, 
entitled ‘‘ Public Water Supply for Fire Extinguishing,” by C. W. 
8S Oldham, borough water engineer, Ipswich, and on ‘‘ The Con- 
trol of the Accounts of Municipal Water Authorities,” to te 


| opened by E. Antony Lees, Secretary of the Birmingham Cor- 


poration Water Department, will also be held, 
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TREBLE-RAM SINKING PUMP. 


THERE has recently been constructed at the works of 
F. Pearn and Co., Limited, Manchester, a treble-ram pump 
for rather unusual working conditions. The pump is 
intended for a mine in South Africa, and is designed to 
operate at first as a sinking pump, in which case it will first 
work in a vertical position. Afterwards its position will be 
altered until it assumes the angle of 45 deg., as shown in 
the illustration, and finally, after sinking operations have 
been completed, it will be placed horizontally. The 
pump is capable of delivering 15,000 gallons of water per 
hour against a head of 500ft. The rams are Stin. diameter 
by 12in. stroke, and are operated through a train of 
machine-cut gearing by means of a B.T.H. electric motor, 
which gives 55 horse-power at a speed of 590 revolutions. As 
will be observed, the pump castings are bolted to H-section 
steel girders, as are also the crank shaft pedestals, the 
pedestals and pump barrels being stayed by means of the 
side rods shown. In this way the stresses are centralised. 
The pumps are also fitted with suction air and delivery air 
vessels, which are not shown in the engraving. 

Messrs. Pearn have also just completed a set of cross com- 
pound horizontal condensing pumping engines capable of 
delivering 600,000 gallons per hour against 726ft. head, with 
a working steam pressure of 80 1b. per square inch, for the 
Shipley Collieries, near Derby. These pumps have two 
9gin, rams, double-acting, and the steam cylinders are 30in. 
and 4Gin. diameter by 30in. stroke. The pumps work at a 
speed of 38 revolutions per minute. 








PROPELLING MACHINERY FOR WARSHIPS.* 


By Engineer Vice-Admiral H. J. ORAM, C.B. 
(Engineer-in-Chief of the Fleet). 


(Concluded from page 540.) 


\ FEW remarks on the consumption of steam in auxiliary 
engines will now be made. These engines, except in electric 
light and hydraulic pumping engines, are usually of the single- 
cylinder type, and their efficiency is therefore small. An average 
consumption of steam, when exhausting to the condenser direct, 
of the reciprocating electric light engines which are compound, 
is about 28 lb. per indicated horse-power. For main circulating 
engines the consumption is about 45 1b. per indicated horse-power, 
whereas for pumps, steering engines, capstan engines, and other 
engines, in which there is little or no expansion of the steam, the 
average consumption is about 60 ]b. per indicated horse-power. 
These are trial results, and it must be remembered that with wear 
on service these figures would be increased. 

l'his being so, it is obviously desirable to abstract some of the 
energy existing in the exhaust steam from such auxiliary engines. 
1 his was accomp'ished by working them on what is called the 
‘closed exhaust,” which simply means closing the direct con- 
nection of the auxiliary exhaust pipe to the condenser and passing 
the exhaust steam to the main engines at a position where the 
pressure is suitable, or through the coils of an evaporator. 
\ielief valves loaded to about 25 lb. per square inch are fitted and 
allow any surplus exhaust steam to pass direct to the condenser. 





* Presid: nt’s Inaugural Address at the Junior Institution of Engineeis, 
Tuesday, November 16:h. 


Considerable economies are obtained by the the use of ‘‘ closed 
exhaust,” especially when used in the evaporators, where 1 Ib. of 
gained steam can be obtained from about 1} lb. of exhaust 
steam. When not required in the evaporators, the steam in the 
case of reciprocating engines is admitted to the low-pressure 
receivers, and some gain is effected thereby. With the adoption 
of turbines, however, with their high efficiency in the use of 
steam of low pressures, the gain from the use of auxiliary exhaust 
in the main engines has been considerably increased, and this 
constitutes a very important advantage for turbine machinery as 
regards warships. Taking a considerable number of ships it is 
found that by this means the consumption of steam for auxiliary 
engines is reduced by half, thus:—If the consumption of steam 
for the main turbines and for auxiliary engines per S.H.P. when 
not using the auxiliary exhaust are represented by a and } 
respectively, i.e, a total for all purposes of a + 3, it is found 
that the total consumption of steam for all purposes when 
using the closed exhaust on the turbines will be approximately 


at ; It is interesting to note that the combination of recipro- 
cating engines and turbines recently fitted in mercantile ships is 
similar to the closed exhaust system, working on the low-pressure 
turbine. 

Economy at low powers is in a warship of more importance 
than at high powers, and as low powers can only be obtained in 
the turbine by considerable reduction of initial pressure, there 
being nothing corresponding to the variation of cut-off with the 
same initial pressure as in the reciprocating engine, the com- 
bination of reciprocating engines using high pressures exhausting 
into a low-pressure turbine appears economically attractive for 
the development of the lower powers in warships. 

Let us consider the ordinary four-shaft arrangement in battle- 
ships, but with a reciprocating engine fitted on each of the outer 
shafts, and a low-pressure turbine on each of the inner shafts, 
the total horse-power at full power being about equally divided 
over the four shafts, the principal object of this arrangement 
being to obtain the best economy at about one-tenth full power, 

Under full-power conditions the initial pressure at the low- 
pressure turbines would be about 22 1b. absolute, and the exhaust 
pressure at the reciprocating engines about 21b. above this 
figure. The results of investigation show that at full speed the 
cruising radius would be approximately the same as that with an 
all-turbine arrangement. At one-tenth power the cruising 
radius of the combination would be about 10 per cent. better than 
an all-turbine arrangement, with cruising turbines in ‘‘ series,” 
on the basis of a propulsive coefficient of 50 per cent. 

At low speeds, however, the distribution of power over the 
shafts of the combination would be very unequal, and it is difficult 
to estimate the propulsive coefficient that might be obtained. 
This, together with the extra consumption of oil, &c., and the 
inherent practical disadvantages of reciprocating engines, as 
compared with turbines, appear to more than outweigh the 
possible additional economy which might be obtained at the lower 
powers with the combination. 

The combination system generally appears suitable for the 
class of vessel where the designed speed falls below the limit of 
applicability of an all-turbine arrangement, and, from the results 
published of such installations, it would appear that in these 
cases additional economy of at least 10 per cent. could be obtained 
over good quadruple engines, and at least 15 per cent. over 
ordinary triple-expansion engines. 

Having remarked on the existing types of marine engines, | 
shall now proceed to a different subject. 

The propelling machinery fitted on board our warships must 
be the best available; the Admiralty are always on the look-out 
for improvements, and they take note of everything suggested 
which may appear to have the probable effect of adding to 





efliciency, although they cannot afford to experiment on the 
machinery and boilers of our large warships. It is advantageous, 
therefore, that the question as to whether we are getting this 
best should be brought under review from time to time. I think 
it may be fairly claimed that we are, and that there is nothing 
better or more suitable for naval purposes at present than the 
machinery recently fitted n the British Navy. 

I shall briefly refer, however, to the competing systems for 
marine propulsion which claim to be suitable for that purpose. 
There is first the gas engine, which has been before us for many 
years; the oil engine, which for certain classes of ships is a 
competing propelling agent; the proposal to interpose between 
the engine and propeller electrical machines for obtaining certain 
benefits, and for securing increased economy; and there are 
others, This electrical proposal, however, refers orly to the 
means of transmitting the power generated, and does not alter the 
type of engine. 

The following remarks are made on these systems in the light 
of information at present available, but the conclusions stated are, 
of course, not final, and any discussion which may result will be 
of value as tendiog to gradually clear up doubtful points. The 
good work being done = various engineers in working on these 
novel problems, is recognised, and it is quite possible that future 
developments of these plans, and reliable information and experi- 
ments, may lead to modification of present conclusions. 
pia first to what is called the electrical propulsion of 
ships :— 

An electrical drive has already been adopted in some ships of 
small power where the prime mover is an internal combustion 
engine, in order to overcome difficulties in starting and to avoid 
complicating these engines with reversing gear. In one system 
an electrical drive is adopted for reversing or slow speeds only ; at 
other speeds, though the dynamo and motor are coupled to the 
engine shaft, no electricity is generated, and the internal combus- 
tion engine is working directing on the propeller. In this design 
the capacity of the dynamo and motor is limited to about one-half 
the power of the engine in order to save weight. 

Since the introduction of turbine machinery in warships, pro- 
posals to supersede turbines directly coupled to the propeller 
shafting, by designs where electrical machinery is interposed 
between the turbines and the propellers, have been made severa! 
times. 

The system, as proposed, consisted of the employment of 
economical turbines, at very high revolutions, similar to those in 
use on land electric light stations, with a dynamo and motor inter- 
— between the turbine and shaft to reduce the speed of the 
atter to that which is most suitable from the propeller efficiency 
point of view. The turbines are always run in one direction and 
reversing can be effected by the change of the direction of the 
current at the motor. 

The claims made for this system are that the loss due to the 
interposition of the dynamo and motor between the turbine and 
propeller shaft is more than counter-balanced by the gain due to 
the more economical steam consumption of high-speed turbines, 
and that due to a higher propeller efficiency when working at 
more moderate speeds than is usual in ship turbine machinery. 


It is also claimed that the radius of action of the ship will be 
increased due to an economy when working at low powers, dynamo 
machines being shut off altogether as required and the remainder 
worked at or near their economical power, and that although the 
high-speed turbines and electrical machines are together heavier 
than the direct-coupled turbines, this is more than compensated 
for by the lesser boiler power required, consequent on the higher 
efficiency of the faster running turbines and slower running pro- 
pellers, so that a complete installation for the same speed of vessel 
is not only more economical, but no heavier. Further, that there 
would be an increased economy from working the auxiliary 
machinery by motors driven from the main generators. 

These are the maia features of the system ; there are varions 
other claims made, but they are not important compared with the 
preceding. a 

The actual figures are the subject of considerable doubt and con- 
troversy, and would require much time for an adeyuate examina- 
tion. I shall only refer generally to some of the important 
features, 

As regards economy at full power, it must be remembered that 
the claims are based on figures obtained from trials of electric 
light stations on shore, and it is somewhat doubtful if the same 
results will be obtainable when similar units are worked asa battery 
on board ship with the engines and boilers placed in from five to 
seven or even more separate water-tight compartments. 

It appears that the loss which results at the dynamo and motor 
is not less than 12 percent., so that not more than 88 per cent. of 
the shaft horse-power given out by the turbine would be available 
as horse-power at the propeller shaft. 

The actual steam consumption in pounds per 8.H.P. for the 
propelling turbines in the three ships of the Indomitable class 
is only 12 lb. at full power, and this without superheating. The 
figures guaranteed for the steam consumption of the electrical 
combination from experience in shore electric light installations 
were given in one case worked out in detail as 12 9 lb. per brake 
horse-power at the propeiler shaft without superheat, and 10.9 Ib. 
with 100 deg. superheat, the vacuum being 28in. It will be seen, 
therefore, that in the particular case of the cruisers mentioned 
there is little margin of superiority at full power available for 
reduction of boiler power, even allowing for the probable improve- 
ment in economy of the electrical installation due to the aon 
units in these ships. 

The claim to increased economy at low powers should be 
realised, as the generators then in use could worked nearer 
their maximum output, but it must be remembered that the 
efficiency of the motor falls off with reduced powers, but the 
actual amount is doubtful. This feature of the system is the 
important one as regards machinery of warships. The claim as 
regards increased power for going astern is also justified. 

As regards increased propeller efficiency, it must be remembered 
that the efficiency now obtained with the slow-running propellers 
has been the result of many years experience. The early turbine 
propellers had low efficiencies ; experience has enabled these to be 
increased, but they do not yet reach the figures obtained with the 
slower running reciprocating engines. There is no doubt that as 
more experience with small fast-running propellers for such large 
powers as have only been recently introduced is obtained, the 
efficiency of the latter will be still furtherimproved. In particular 
cases, such as in the large cruisers of the Invincible Class, there 
has been no falling off in propeller efticiency of the faster running 
screws from efticiences obtained in the slow revolution screws of 
older cruisers. 

No doubt a large diameter propeller assists the manceuvring 
power of a ship, but the diameter is frequently limited by hull 
considerations, and electrcally-driven ships, with the same number 
of propellers, driven slower, would in some cases be limited to 
practically the same dimensions as in direct-driven installations. 

In one design in which the weights of the turbo-generator and 
motor were quoted, it was found that the increase of engine room 
weights would be considerable, and that the total increase of 
machinery weights would be about 15 to 20 percent. The gain 
at low powers wou'd require to be very substantial to balance such 
increases, The snbstitution of electric motors for auxiliary steam 
engines would also add to weight, and such auxiliary machinery 
as steering engines and distilling plant would for the present 
require to be steam driven. 

‘The electrical pressure proposed in the various plans, has varied 
from 1000 volts in the lowest, to 2750 volts in the highest, and 
these are all very ~~ from the point of view of safety, for use in 
H.M. ships. Also, before any system could be adopted many 
necessary details would require to be carefully considered, such as 
freedom from danger of failure due to access of water to the 
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electrical machines or to particular parts of them and the ventila- 
tion of the machines, as considerable heat is generated. 

With the interposition of two electrical drives between the 
turbines and the propeller, in addition to special dynamos as 
exciters, it is not probable that the wear and tear would be less or 
that less staff would be required ; but rather the reverse. 

In the designs submitted to the Admiralty there has been no 
gain in the space occupied, but in some cases an increase. 

It is essential for warship purposes that the small variations of 
speed required from the propellers when keeping station in a fleet 
should be readily obtained, and in this respect the electrical 
systems which have been proposed to the Admiralty are far from 
satisfactory. The various firms have only proposed to provide 
for three electrical speeds, full, half and quarter, and have 
suggested that if anything further were required that the speed 
of the generators should be regulated. This latter would detract 
from the economy of the system. 

It is recognised that further attempts are being made to meet 
this condition, which is absolutely necessary as far as warships 
are concerned, provision for station keeping or the power of 
making gradual changes of speed throughout the whole range, 
both ahead and astern being essential. 

Finally, there appears to be considerable doubt as to the 
efficiencies of the various systems proposed, and the figures on 
which they are based, but speaking generally, the conclusion 
seems to be that the interposition of a dynamo and motor betwesn 
the engine and its work, involving when on board ship consider- 
able liability to accident and derangement of the electrical 
machines, in addition to present risks, has disadvantages such 
that the practicability of the details should be beyond question, 
and the gain by its adoption must be shown to be substantial 
before the system could be fitted in any important vessel. This 
has not, i think, been done at present. We must recognise, 
however, the skill and ingenuity with which this problem has been 
dealt with, and any further developments will naturally receive 
careful consideration, especially the actual results from instal- 
lations which are about to be fitted on a small scale. The good 
work done by electrical engineers on board warships at present 
in respect to electrical machinery of all kinds is too well known to 
need any comment from me, and we should welcome their co- 
operation as regards the main engines if the resulting combina- 
tion is likely to be beneficial. 

We now pass on to some general remarks on the use of 
internal combustion engines for marine propulsion. It is a 
difficult matter to make exact comparisons between steam engines 
and internal combustion engines suitable for large ships, as the 
powers of the latter installed afloat have not been large, and com- 
parisons of units of 500 brake horse-power in internal combustion 
engines, and 20,000 to 40,000 brake horse-power in steam engines 
leaves much to be desired ; it must, of course, be remembered that 
the steam engine is in a high stage of development, and the 
marine gas-engine installation not so. 

A more reliable comparison at low powers can be obtained from 
acomparison of steam engines and oil engines in boats, for, as 
the weight of gas engines without the producers, &c., should be 
about the same per indicated horse-poweras that of oil engines for 
the same speed of revolution and working on the same cycle, this 
comparison will give an idea of the position of the gas engine in 
comparison with the steam engine for such powers 

In the large power-driven boats carried by warships, it is found 
that where the total weights of the heavy oil engines and the fuel 
required for the same radius of action are about the same as for 
similar boats with steam machinery and coal, the speed obtained 
with the oil motor boat has not been so great as with the steam- 
boat. As oil fuel is assumed to be available, this could be equally 
used by the boiler of the steam engine, and if this be assumed 
the comparison would be sti]l worse for the internal combustion 
motor. For small boats, where the air-compressor and reservoir 
for starting can be omitted and hand-starting gear is sufficient, the 
heavy oil engines may have a slight advantage, but this would dis- 
appear if the smaller boats were similarly compared with boats 
titted with oil-fired boilers. 

This gives a general idea of the results obtained with oil 
engines which use oil of a flash point of over 200deg. Fah., and 
shows that there is practically no gain in respect to weight in fit- 
ting heavy oil motors, instead of steam engines, in large power 
boats of corresponding revolutions, There being practically little 
difference in the weights of four-cycle oil motors and steam 
engines, it follows that four-cycle gas engines with producers and 
a plant must generally be heavier than steam engines and 

ilers. 

The gas engine and anthracite producer plant which was fitted 
by Messrs. Beardmore in H.M.S. Rattler, after the original 
steam engines and boilers had been removed, is the largest 
marine gas engine installation fitted in Great Britain, and we 
must admit the enterprise of those associated with this experi- 
ment, which has added considerably to previous knowledge of the 
subject. A comparison with the steam engine which was taken 
out of this vessel shows that the horse-power obtained per ton 
with the latter was about twice that obtained with the former. 
This compares the steam engine practice of 1886 with the gas 
engine practice of twenty years later, but it must be remembered 
that the gas engine fitted in this ship was an experimental installa- 
tion, and a future one would no doubt make a more favourable 
comparison with the steam engine. - 

This gas engine was not reversible, but was fitted with a revers- 
ing cutch, but it is very doubtful whether such reversing 
mechanisms are suitable for any considerable power, and it is 
considered that for such powers, either the engine should be a 
reversible one or be fitted with electrical transmission. 

There appears no doubt that gas engines can be made reliably 
reversible ; in fact a set of 500 brake horse-power, already con- 
structed, possesses this feature, so that no difficulty would be 
apprehended on this account. If a reversible engine is, however, 
fitted a very large compressed air service is necessary for this 
purpose, and the capacity of this plant would be a serious factor 
in a large installation. 

There would also be a considerable amount of experimental work 
to be done with the auxiliaries, such as distilling machinery and 
steering engines, if this type-of engine were fitted, so that 
generally, the combination of non-reversible gas engines with 
electrical transmission is the most promising direction for the 
utilisation of this system. 

As regards oil engines, it is no doubt correct that about 
17 S.H.P. per ton of machinery can be obtained with special 
designs for using heavy oil. Each engine, however, is small,’ 
and its power cannot be increased very much without decreasing 
revolutions and increasing the weight for a given horse-power, so 
that the very large powers required for marine propulsion could 
only be obtained by wultiplication of small units. One could 
imagine what a very large number of such reciprocating oil engines, 
each having its valves, cams, &c., would be like if fitted to make 
up the ful] power of a warship. 

In a paper published a short time ago the figure of 11.6 brake 
horse-power per ton has been given as the probable weight of gas 
engines and producers, if fitted for marine propulsion. The tenour 
of this paper was entirely favourable to the adoption of the gas 
engine in lieu of the steam engine, so that if this figure errs at all, 
it would probably be rather over-estimated. Now the steam 
turbine installation of the Indomitable actually developed 13 8 
S H.P. perton and the Bellerophon 138.H.P. per ton. The weight 
of fuel carried for same radius of action must, however, also be 
taken account of, and the superior economy of the internal com- 
bustion engine is the important factor which causes these engines 
to be considered for marine purposes. Generally, it may be 
assumed that the fuel consumption in a steam turbine installation 
is approximately about 50 per cent. greater than in an internal 
combustion engine installation using similar fuels, and in con- 
sidering the weights and spaces occupied by different types of 


spaces occupied by the fuel, and if this were done, the internal 
combustion engine installation would compare more favourably 
with the steam turbine installations. 

Taking a steamship with turbines of 20,000 S. H.P., and carrying 
3000 tons of coal, and assuming that the coal consumption per 
8.H.P. per hour is 50 per cent. more in the steamship than in a 
ship fitted with gas engines and producers, and assuming that the 
consumption at low powers would be in the same proportion, then 
for the same radius of action in a gas engine ship with the same 
total weight of fuel and machinery, 8 horse-power per ton of 
machinery would be sufficient in the gas engine for equality of 
total weight. 

As regards space, there is no doubt our present steam turbine 
installations take up a good deal less space than any gas engine, 
and probably less than any oil engine installation which it is 
possible at present to fit. It has been stated that about 0.32 
square feet of floor space per brake horse-power would be required 
for oil engines ina large installation. The corresponding figure in 
a large turbine installation was 0.28, and this figure would decrease 
as the power of the turbine installation increased. 

In these comparisons of weight, space’and fuel, large ship practice 
has been taken. For smaller cruisers in which a higher speed of 
revolution is used, and where the boilers are worked with a higher 
air pressure to obtain the full power, the weight and space for 
steam machinery would be very considerably less than indicated 
above, and, further, it is not unreasonable to assume that for future 
large installations of turbines the weight arid space will decrease. 

The most important consideration is, however, the practicability of 


aie cost and limited supply of oil fuel as compared with oq) 
il as the sole fuel is therefore confined to the smaller vessels, 


which obtain substantial tactical advantages by its use. Larger 
vessels, such as battleships and cruisers, only use oil in conjunction 
with coal, and in these cases the occasions on which oil is used arg 
of a special character. 

The influence of the limited quantity of oil fuel available can be 
realised when it is mentioned that the total amount of crude oj} 
obtained each year from all sources throughout the world is op} 
about 3 to4 per cent. of the yearly production of coal, and that only 
a proportion of this is available for fuel. The quantity of oil which 
can be obtained from British possessions or from countries under 
British influence is comparatively small, but the production from 
them is gradually increasing, and it is probable that much 
greater quantities will be forthcoming from such sources in the not 
distant future. 

There are many important matters in connection with the 
propelling machinery which I have not dealt with and which it jg 
impossible to refer to, even briefly, in the usual time devoted to 
an address. A very important one of these is the question of 
boilers, and respecting these I shall only say that since the 
introduction of steam machinery and until quite recently, boilers 
had been a constant source of trouble and anxiety to the 
Admiralty. Boilers have been inquired into by various Boiler 
Committees and other investigating bodies at intervals for many 
years past, and their labours are embodied in many bulky volumes 
of reports preserved at the Admiralty, which to the diligent 

tudent make interesting and instructive reading. We seem to 





obtaining reliable large gas engine installations and producers for 
use in ships. Any difficulties with the gas engine itself would, up 
to certain sizes, I think, be overcome, if a really satisfactory 
as producer were available for marine use. This cannot 
said to be the case, The use of bituminous or semi-bituminous 
coal is under p t cir t absolutely necessary, taking 
into consideration that anthracite can only be obtained at a few 
ports outside this country. 

A producer using bituminous fue] and of a type suitable for 
marine purposes has not yet reached a practical stage, and until 
such a producer has been designed and has proved to be thoroughly 
reliable after trial, the adoption of gas engines on any important 
scale will be prevented. The invention of a satisfactory producor 
would give a considerable impetus to the consideration of internal 
combustion engines for ship use, 

The introduction of the steam turbine has had the effect of 
retarding the development of the marine gas engine, for while 
comparison with the steam reciprocating engine was not favourable 
for the reciprocating gas engine, comparison of the latier with 
the steam turbine is worse. To engineers who have realised by 
practical experience the convenience and simplicity of the steam 
turbine, the superior merits of the interna] combustion engine, 
apart from the question of the producer, must be proved to be 
very great if the indirect crank drive, in connection with all the 
cams, tappets, &c., required, is again to be introduced. 

There is also the difficulty with gas engine installations that the 
gases are poisonous, and this would require careful consideration 
in the arrangements for an engine-room of a warship, and suction 
producers would, as far as this is concerned, be preferable to pres- 
sure producers. Also, after rosie | or working slow for some 
time, it is ditticult to obtain sufficiently good gas to enable a large 
increase of speed to be readily obtained. 

An attendant feature of both gas and oil engines, from a naval 
point of view, is that funnels are often stated as not being neces- 
sary. The producer gases must, however, be got rid of, and, 
although it may be possible to arrange to eject the gases under 
water when the engine is at work, when the engines are stopped 
an underwater discharge would not be possible in the gas engine, 
and some fittings corresponding to funnels must be provided. 

The foregoing is only intended to bea brief review of the various 
systems which compete with the steam engine for marine propul- 
sion ; an exhaustive examination would occupy more time than 
the Institution can spare me, but it indicates, in my opinion, that 
these rivals of the steam engine have not yet advanced much, and 
the steam engine holds the field forthe present. Whether the gas 
turbine, which would be a more serious competitor than any of the 
foregoing, is to be successfully developed remains to be seen. 

Proceeding now to another subject, one of the features in the 
recent developments of wership machinery is the adoption cf liquid 
fuel, either wholly or partially, for the production of steam. Its 
principal advantages for this purpose were fully recognised many 
years ago, and as compared with coal, ccmprises:— Greater 
calorific value for a given weight or space occupied by the fuels ; 
quickness and cleanliness of transport to vessels, and much less 
labour in transporting and using ; greater control over its supply 
to the furnaces, and cleanliness of stokeholds ; considerably less 
fouling of boiler tubes when under way, and no cleaning of fires 
necessary. 

The difficulties attending its use some years ago were, however, 
very great, as the methods for burning it did not allow of a fair 
proportion of its calorific value being realised. When burnt at 
the rate required for Navy boilers, less than 50 per cent. of its 
calorific value could be obtained for some years, and dense smoke 
was produced. The risk of danger from explosive gases given off 
by the fuel was great ; its great cost and limited supply were also 
disadvantages. 

The risk of explosion from volatile gases was reduced to a 
minimum in H.M. ships by the adoption of a sufficiently high flash 
point. The flash point first adopted by the Admiralty was 
280 deg. Fah., but this has now been reduced to 200 deg. (Abel 
close test.) This is higher than that allowed by the Board of 
Trade and Lloyd’s Registry, and although the desirability of an 
identical flash point between the Admiralty requirements and that 
of otber users in this country is recognised, it is considered that 
greater precautions are necessary in warships, as the spaces on 
board are more confined and more liable to a higher temperature 
than those in vessels of the Mercantile Marine, and the effect of 
an explosion would be more disastrous under certain circum- 
stances, 

In determining the safe flash point, the fact must be borne in 
mind that vapour is slowly distilled off from the oil at tempera- 
tures lower than that of the flash point ; for example, when the 
flash point is 150 deg. Fab., inflammable vapour is gradually evolved 
at 100 deg. Fah. As an illustration of the high temperatures to 
which certain spaces in warships may be liable, it may be stated 
that in the case of one destroyer the temperature in the bilges 
under the boilers, when steaming at ful] power, was found to be 
158 deg. Fah., and, although no oil tanks may be adjacent, it is 
quite possible and even probable that occasional leaks may occur 
from the burners, which may find its way to the bilges. 

The other difficulties could not be so easily met, but experi- 
ments extending over some years were made by the Admiralty, 
both ashore and afloat, with steam and compressed-air spraying, 
and many devices obtained both outside and inside the Navy were 
tried, but none of these proved entirely satisfactory. Both steam 
and compressed air as spraying agents have important and well- 
known disadvantages. 

Efforts were in consequence made to develop a system free from 
these objections, and in 1903 a special burner was devised by 
which the pressure produced by the oil pump was made to effec- 
tively atomise the oil. The trials on shore of these appliances 
eventually resulted in satisfactorily maintaining the full power of 
the boiler without the production of undue smoke, and at the 
same time realising the satisfactory proportion of about 76 per 
cent, of the calorific value of the oil. The system was then fitted 
to two destroyers, and the trials proved very satisfactory. In 
consequence of these results, this system is now generally fitted, 
and the continued satisfactory results obtained have gradually led 
to an extended adoption of oil fuel burning through the Service. 

The full advantages to -be derived from the use of oil fuel can 
only be obtained when it is used by itself, but this course 
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have come now, however, to a condition of affairs when serious 
troubles are seldom met with, and in this respect the present 
position of the boiler question is a very pleasant contrast to what 
it used to be some years ago. Trials are now almost invariably 
run satisfactorily and without preliminary failures, and after their 
acceptance from the contractors the machinery and boilers in the 
vast majority of cases give satisfaction on service. 

The Admiralty is largely indebted for these good results to the 
zeal and ability of the officers and men of the Engineer Branch 
afloat, also to the contractors who construct the machinery and 
who are always ready to give the Admiralty the benefit of their 
experience and advice on questions of machinery design, which 
opportunities are frequently made use of, and are very highly 
appreciated. 








AN INTERNAL COMBUSTION PUMP, AND 
OTHER APPLICATIONS OF A NEW PRINCIPLE.” 
By Mr. HERBERT A, HUMPHREY, Member, of London. 


Pumps play such an important part in every branch of engineer. 
ing that no apology is needed in bringing before the notice of this 
lostitution a construction of pump based upon entirely new 
priociples. Every engineer is familiar with pumps driven mechani- 
cally or by steam, and recently there has been conside-able 
development ot pumps driven by gas engines. The South Statford- 
shire Mines Drainage Commissioners, for instance, have replaced 
steam engines by gas engines in five of their pumping stations, 
wi h very beneficial results, the change having led to a considerable 
economy of working. 

Compound condensing direct-driven steam pufhps of modern 
construction and large size are among the most economical of all 
steam-using plants, and under favourable conditions wil give a 
pump horse-power hour for an expenditure of 18 lb. of steam. But 
at the other end of the scale we bave the direct-acting steam pump 
generally working with very little or no expansion. Such pumps 
are notoriously uaeconomical, and frequently use 70 lb. to 1501b, 
of steam per pump horse-power hour. It is only the extreme 
convenience and simplicity of such pumps that induces engineers 
to tolerate their low efficiency. 

E-onomy of fuel is undoubtedly obtained when an internal com- 
bustion eogine is used to geuerate the power for driving a pump, 
but by the time the mechanical efficiency of the gas engine and 
the intermediate gearing is taken into account one finds that the 
economy is considerably discounted, and such a combinativn of 
«as engine and pump can never be regarded as a final solution of 
‘he problem. 

The author’s aim has been to produce a pump of great simplicity 
end strength : f construction, in which the explosive force is exerted 
directly upon the water, and in which nor tatiog fly-wneel, solid 
piston, connec ing-rod, crank, b -arinus, or glands of any sort are 
required ; and, as the results of his experiments, several very 
successful types of pumps have been invented and set to work ona 
sufficiently large scale to demonstrate their utility and economy. 

The idea of exploding a combustible mixture of gas and air to 
produce pressure on the surface of water, with the object of raising 
the water, is, of course, not new, and attempts to put this idea into 
practice date back to 1868, The efforts have all been directed too 
much along the lives of ordinary pumps in so far that the water 
litted has always been forced past a non-return valve, and the 
operation of such a valve with the explosive force behind it has 
been inevi:ably disastrous. In the types of pumps invented by the 
author there is, when the explosion occurs, a full-bore passage from 
the combustion chamber to the final outlet, also some of the water 
pumped to a bigh level by the energy of the explosion is allowed 
to return sgain to compress a fresh combustible charge. When 
sudden changes of vel.city occur in masses of a heavy and 
incompressible liquid, like water, great difficulty is found in 
control ing the movement of the liquid, All such difficulties are 
removed in the author’s pumps by allowng the movements of 
liquid to control the pump, and by causing the mass of liquid moved 
to be sufficiently large, so that the velocities are never excessive. 
The mass of water forms a pendulum wonich swiogs bet»een 
the high and low level, and, by its movement alone, serves 
to draw in fresh water, to exhaust the burnt products, to draw in a 
fresh combustible charge, and to compress the charge previous to 
ignition. With the movements of the liquid quite unrestrained by 
any of the usual hanical appl , the result is a pump 
which works with freedom from shock and noise, and which 
requires very few working parts, 

The subject attains a wider scientific interest from the fact that 
the apparatus follows a cycle in which the expansion of the burnt 
products is carried to atmo-pheric pressure, and +0 involves a 
thermodynamic cycle of greater efficiency than can be clarmed for 
tbe Otto cycle. The underlying principles of the invention are 
capable of application in many useful directions besides that of 
raising or forcing liquids, and are especially adaptable to the 
compression of elastic fluids, . 

The researches and experimental work, which have oceupied 
three years, constitute an attack upon the gas pump, gas turvine 
and gas engine problems, and these three have been so closvly 
associated in the author’s mind that it is almost impossible to treat 
the gas pump as a tning apart. It seems natural and proper, 
therefore, to present the general ecientitic aspect of the problem 
first. 

Every text-book which deals with the theory of the gas engine 
contrasts the theoretically perfect indicator diagram with diagrams 
obtained in ac:ual practice. There is no gas engine on tae 
market working on a cycle which permits expansion of the ignited 
gases to be carried beyond the original suction volume. As 4 
consequence, when a gas engine is working at full load the exhaust 
gases are rejected at a high temperature at a pressure of between 
two and three atmospheres, The energy thus wasted is a con- 
siderable percentage of the total energy converted into work, and 
we must put this waste down as an inherent defect in all existing 
types of gas engines. The requirements for a perfect cycle are as 
follows :—({1) The suction stroke taking in the combustible mix- 
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»; (2) the compression stroke, the length of which is dependent 
tures he compression pressure desired ; (3) the working or 
ot sae on stroke, which should be much longer than (1) in order 


oarrally utilise the work of the expanding gases; (4) the exhaust 
t ke, which is another a stroke comparable with (3), but the 
4 8 upon the clearance space. 


th of which depen 
= vd strokes will a at unequal length, and a perfect gas 
ngine should be capable of meeting these conditions. 
. ‘ ain, theory indicates that for great economy we must have 
high temperatures, and in practice we know that at such tempera- 
tures it 1s impossible to lubricate the piston unless the cylinder 
walls are cooled. The largor the diameter of the cylinder the 
thicker must be the walls of the cylinder to resist the bursting 
ressure, and the more difficult it becomes to conduct away the 
eat fast enough. Experiments have shown that with the largest 
cylinders now in use, having a thickness of, say, 4in. of metal, 
the limit is nearly reached, so that if cylinder walis be made much 
thicker the lubricating oil would be burnt up and pre-ignition 
trouble w uld arise, even with a good circulation of cold water on 
the outside of the cylinder. Perhaps the chief ¢ifficulty which 
designers of large gas engines have had to meet are those arising 
from expansion and contraction of the cylinder and piston, which 
have necessitated somewhat poor greg arrangements for cooling 
the latter by circulating through it high-pressure water, and the 
yse of a large water jacket in connection with the former. Broken 
cylinder covers, jacket castings and cracked pistons are not nearly 
so common now as they were, thanks to the great ingenuity and 
skill displayed in their design, but the necessity for meeting 
expansion at all points has not tended to simplicity in the modern 
gas engine. Some years ago the author carried out experiments 
with a Vogt gas engine, and the ,trials showed that internal cool- 
ing, arising from the use of a water piston, was consistent with a high 
thermal efficiency. It seems logical, therfore, to conclude that 
at least in large units the outside water jacket will be dispensed 
with and internal cooling substituted, and the ideal engine should 
possess this method of internal cooling. 

Let us now for one moment consider the actual construction of 
the gas engine as it exists to-day. We find a solid piston with its 
water-cooling arrangements, its piston rings, its piston-rod and 
somewhat expensive type of gland packing, and the usual 
connecting-rod, crosshead, and guides, and then the crank shaft 
ana fly-wheel, with the massive bearings, lubricating devices, and 
strong framework. If we take the Otto engineas the simplest type 
of engine, and which often dispenses with the piston-rod, we yet 
have the two-to-one gearing, with the side shaft carrying the cams 
to operate the necessary levers and valves. How much of all this 
is really necessary‘ In answering this question a list of the actual 
essentials which a gas engine must possess may be made out as 
follows :—A working cylinder, an inlet valve for combustible mix- 
ture, an exhaust valve for burnt products, a fly-wheel, and an 
ignition device. ; 

Obviously the numerous things which belong to a gas engine 
outside of these essentials would readily be dispensed with if it 
were possible to do without them, and we should then arrive at 
agas engine in which the ene gy was delivered direct to the fly- 
wheel without any intermediate gearing. To retain this degree of 
simplicity the fly-wheel wonld also have to fulfil the functions of a 
piston, which draws in a fresh combustible charge and compresses 
it in the cylinder. If we imagine everything discarded which first 
principles do not demand as necessary, our ideal engine will have 
the following properties and parts:—(1) It must be capable of 
giving four unequal strokes, (2) It must utilise the whole possible 
range of expansion down to atmospheric pressure. (3) The energy 
must be delivered direct to the fly-wheel without any intermediate 
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of the Firat Experimental Four-eycle Pump 


parts. (4) There must be internal cooling arrangements, so that 
the cylinders*may be made of any size within the limits of struc- 
tural possibility. (5) There must be an ignition device, but, as 
there is no two-to-one thaft to operate it, it must be entirely auto- 
matic, and depend only upon the compression pressure having 
reached a maximum. (6) Difficulties connected with contraction 
and expansion must be eliminated. 

These conditions may look sufficiently impossible, but the ideal 
engine must not only fulfil them, but must be capable of meeting 
other requirements. Thus, it is surely not wise to t»ke in a whole 
cylinderful of mixture when the output of the engine is only a frac- 
tion of its maximum. All the strokesshould be shortened up when 
the call for power is less, assuming, of course, that the number of 
strokes per minute are to remain constant, which is generally the 
case, 

Having evolved our conditions for an ideal engine from first 

principles on}y, the question is: How far cana practical machine be 
taade to meet these conditions / So far as a prime mover on these 
lines is concerned, the author believes that a practical solution can 
be found, but the following considerations tempt him to depart 
from a direct solution. 
_ Granted that water is needed for internal cooling, then surely it 
is better to use a water piston. If this piston is made heavy enovgh, 
ittay well serve as a fly-wheel, but it will be a reciprocating 
Instead of a rotary fly-wheel. Here, then, the temptation to 
extreme simplicity comes in. Let us for the moment abandon the 
idea of a prime mover with a rotating shaft, and allow our water 
fly-wheel to so reciprocate that at each working stroke it leaves a 
quantity of water at a bigher level or pressure. This only requires 
the fitting of a single water valve, but our final apparatus then 
becomes a pump instead of an engine, and our gas power appears 
as water power, 

7 he arguments and conclusions having been stated, we are in a 
position to proceed with a description of the apparatus employed 
by the author incarryyng out the principles iavolved. It should 
however, be mentioned that the order in which the different types 
of apparatus are here described is chosen for logical sequence, but 
1s not that in which they were actually invented. 

Fig. 1 is a diagram showing one of the simplest forms of con- 
struction, It consists essentially of a combustion chamber A, fitted 
— an inlet valve & for combustible mixture and an exhaust valve 
- for burnt products. A pipe D connects the bottom of the com- 
bustion chamber to a low-level tank Eand to a high-level tank F, 
a between this pipe and the former there is a water valve G. 

he inlet valve Bis normally kept shut by a spring, but the exhaust 
hein U has no spring to hold it up, and falls by its own weight 





pawl H is removed from under a collar J fastened on the | 


exhaust-valve stem. This pawl is operated from the water valve 
G in the simple manner shown, so that, when the water valve 
opens it releases the exhaust valves. Suppose all the valves shut 
and a compressed combustible charge to exist in the top of the 
combustion chamber. The rest of the chamber and the pipe are 
full of water. Explosion occurs at a svarking plug K, and the 
increase of pressure drives the water dowowards in the chamber, 
and forces the column of water contained in the pipe to move 
towards the high level tank so that a quantity of water is 
discharged into this tank. From the moment when ignition 
occurs to the time when expansion reaches a pressure equivalent to 
the static head of the water in the high-level tank, the excess 
pressure in the combustion chamber has been increasing the 
velocity of flow towards the high-level tank, so that at the end of 
this period the column of water has a considerable velocity. The 
kinetic energy thus acquired causes the water to continue to flow 
in the same direction, until the pressure on the under side of the 
water valve is less than that above the water valve, and the 
difference of pressure causes this valve to open. This occurs 
when the products of combustion have expanded to about 
atmospheric pressure. The opening of the water valve releases 
the exhaust valve, and now water from the low-level tank flows 
past the water, valve partly to follow the column of water still 
moving towards the high level tank and partly to fiow iato the 
combustion chamber to expel some of the exhaust gases. There 
is, of course, a tendency tor the water to rise in the chamber to 
tne same level as the water in the low-level tank, but 
usually a little before this level is «juite reached the kinetic 
energy of the moving column bas been expended in forcing more 
water into the high-level tank, and the column has therefore come 
to rest, At this point of the cycle the spring on the water valve 
quietly closes this valve, and 1s assisted by the water now trying 
to flow back from the high-level tank to the chamber. It cannot 
flow back far, because there is already a considerable quantity of 
water in the chamber, and as the column rises further it reaches 
the exhaust valve and, striking against it, shuts it by impact. 
The exhaust valve is immediately locked shut, by the pawl shown 
engaging under the collar of the valve stem, and now that there is 
no longer any outlet for the small quantity of burnt products 
which remain, they are imprisoned in the top of the chamber and 
suffer compression as the water continues to rise, until the energy 
thus stored in the compressed elastic cushion is equivalent to the 
energy given out by the falling water. Thus the elastic cushion 
serves to bring the column of water again to rest, and as the 
compression pressure considerably exceeds the static head of the 
water column, a reverse flow is set up while this cushion expands 
again. If there were no friction losses the water column would 
be forced back by the cushion to the same point as that 
from which it started, namely, to a level in the com- 
bustion chamber a little below the level of the water in the 
low-level tank, but it actually does not move quite so far. How- 
ever, when the water passes the level of the exhaust valve the 
elastic cushion is again at atmospheric pressure, and the further 
descent of the water in the combustion chamber tends to create a 
vacuum, but the inlet valve is only held shut by a light spring, 
and can, therefore, readily open to admit a fresh combustible 
charge during the rest of the descent, ard until the water column 
is once more at rest. The state of affairs now reached is of course 
still unstable, because of the unbalanced pressure due to the head 
in the high-level tank, and this head produces a second return of 
the column, so that water ascends in the combustiun chamber and 
compresses the fresh combustible charge. The explosion of the 
charge by means of the ignition plug now starts a fresh cycle. 
The operation of the apparatus is so simple that when an actual 
apparatus on these lines was first tried it ran steadily at the very 
first attempt. 

Although the apparatus just described looks so simple, yet the 
calculations required in studying the complete working conditions 
are very complicated. Up to the present the author has not been 
able to express the results of calculations in any general formula 
including all the variables involved. Integration on a time base is 
the only method so far used to follow out the conditions through a 
complete cycle. Itis not, therefore, intended to deal fully with 
the theory of the pump, but some general observations will be of 
service. 

Height of lift.—In the first place it will be observed that the 
quantity of water delivered considerably exceeds what might be 
cescribed as the.stroke of the pump or the change in volume of 
the gases from the time they are ignited until they expand to 
atmosphere. ‘This is due to the water entrained from the low- 
level tank to follow the moving column of liquid going to the high- 
level tank. Consequently, 1f an indicator diagram could be 
obtained and the mean pressure of the stroke calculated, such 
pressure must be in excess of the equivalent pressare due to the 
head against which the water is raised. The burnt gases always 
expand down to atmosphere, therefore their mean pressure 1s 
less than that obtained in an Otto cycle gas engine, since the stroke 
is so much greater, and, as a result, the head against which the 
water is lifted is limited to some 35ft. to 40ft. in most cases. This 
limitation is, howaver, entirely overcome by one or other of several 
arrangements to be described later, which enabies water to be 
raised to practically any pres-ure which may be required. 

Length of pipe.—The length of pipe between the combustion 
chamber and the high-level ta:.k must be sufficient to contain such 
a mass of water that its kinetic energy at maximum velocity shall 
ensure the burnt zases beiog expanded to atmosphere. This is 
the limiting condition, but the pump will work with any greater 
mass of water. If we fix 10ft. or 12ft. per second as the maximum 
velocity, then the smallest quantity of reciprocating water can be 
calculated fur a given set of conditions. Theoretically a com- 
paratively short pipe of large diameter is better than a long pipe 
of smaller diameter, for not only can larger quantities of water be 
pumped without exceeding the maximum velocity of flow, but the 
time of a cycle is less with the short pipe. With a given difference 
of pressure between the two ends of the column, the acceleration 
is the same per unit of cross-section for all diameters of pipe of the 
same length, and a given volume of ignited gases can therefore 
expand to atmosphere in a shorcer time when the delivery main is 
of a larger diameter. In the pumps so far constructed the 
diameter of the delivery main has been made almost as Jarge as 
the diameter of the combustion chamber, if the latter is of 
cylindrical form. The periodicity of the cycle also depends on the 
length of the discharge pipe, and jengthening the pipe reduces the 
number of cycles per minute. It is found in practice that as the 
head against the pump increases, the minimum length of the dis- 
charge pipe must also be increased, so as to allow time for the 
water from the suction tank to rise in the combustion chamber 
before the column in the discharge pipe returns. 

Supply tank —Since the volume of combustible mixture drawn 
into the combustion chamber is partly dependent upon the level of 
water in the supply tank, any alteration in this level affects the 
working of the puwp and affords one simple method of regulating 
the amount of energy developed at each cycle Thus, by raising 
the level of the water, smaller charges are drawn in, and, con- 
versely, by lowering the level, larger charges result. A float con- 
trolling the inlet to the supply tank may thus be used to regulate 
the output and power. 

Compression pressure.—The thermal efficiency of any apparatus 
deriving its energy from the expansion of an ignited combustible 
mixture depends upon the pressure to which tre mixture is com- 
pressed before ignition ; therefore high compression pressures are 
desirable within certain limits. The fact that the column of 
liquid which returns to compress the fresh combustible charge in 
the pump attains velocity in so doing, and then has its kinetic 
energy transformed into pressure energy, is most useful in this 
respect, for it enables compression pressures to be used greatly 
exceeding the static pressures due to the head of water which 
causes the return flow. Fig. 2 will serve to make this clear. If 
the ordinate A B represents the pressure due to the sta‘ic head of 
water, and if A D represents the distance through which the column 





of water moves while compressing the charge, the work done is 
represented by the rectangle ABC D. An equivalent amount of 
work must be stored in the compressed gases, but as their pressure 
was only that of the atmosphere at starting, their final pressure 
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Fic. 2.—Compreasion Pressure due to a Lift equal to 20 ths per sq. inch 


will be at E. so that the area A E D is equal to that of the rect- 
angle, and the two shaded areas are equal to one another. 

As the compression pressure is raised, the average pressure 
throughout the stroke is also raised, which means that the pump 
can deliver water against a greater head, but the greater bead 
causes a greater compression pressure, and hence the pump is 
largely self-regulating. Thus, if called upon to pump against a 
greater head, the compression pressure automatically ris-s and 
— about conditions favourable for the increased work it has 
to do, 

Cushion space.—The volume of the top of the combustion cham- 
ber, above the level of the exhaust valve, forms a clearance space 
comparable with the clearance space of an ordinary Otto cycle gas 
engine, and the products of combustion which remain in this space 
are mixed off with the tresh combustible charge, and thus dilute 
this charge. This fact limits tae amount of the clearance space in 
its relation to the charge volume, and if this proportion is kept at 
about the same as in gas engines—namely, about 20 per cent.— 
then it happens that, as the head against which the water is 
delivered increases, the maximum cushion pressure may rise above 
the explosion pressure. This is specially the case if a pump 
designed for using small charges is worked with large charges of 
combustible mixture, since this is equivalent to reducing the 
clearance space ratio. Although an astonishing amount of elas- 
ticity in working conditions is possible, yet it is desirable to over- 
come any objection which may be raised on account of the high 
cushion pressure. This can be done in a very simple way by 
making the clearance space much greater than in an Otto cycle 
engine and using an effective scavenging device, so that practically 
pore air exists in the clearance space, and the combustible charge 
drawn in can then be richer in gas. 

The clearance space being enlarged in this manner enables the 
requisite energy to be stored in the cushion at a lower maximum 
pressure. 

Scavenging.—Positive scavenging arrangements, when applied to 
gas engines, involve the use of pumps of some kind, and therefore 
add to the number of parts and to the complication of the apparatus, 
In the author’s pump, scavenging is a very simple matter, as it is 
only necessary to ensure that there is sufficient inertia in the water 
on the supply side to prevent this water flowing so quickly into 
the delivery pipe as to meet the full requirements of the moving 
column, and the result is at once to cause the moving column to 
draw part of its water supply from the combustion chamber and 
thus lower the level therein. Then, instead of exhaust products 
flowing outwardly past the exhaust valve, when the exhaust first 
opens, air will be drawn in past this valve, and later, when the 
water rises in the chamber, to drive out the burnt products, it will 
leave a mixture of air and products in the cushion space. This, ia 
fact, is what happened in the first pump construc ed, for however 
close the supply tank may be to the re tesa pipe there is enough 
inertia to produce the effect. If a long exhaust pipe is used to 
conduct away the burnt gases, these gases alone would be drawn 
back, and, as it is not desirable to work without an exhaust pipe, 
the scavenging effect can be turned to much better advantage by 
introducing a special scavenging valve and giving the combustion 
chamber a suitable shape, and this has been done in later 
constructions. 

Operation of the valves.—All three valves being at liberty to 
move, so soon as there is any difference of pressure to move 
them, open and sbut quietly unless the speed of working is 
allowed to become too great. The thutting of the exhaust valve 
by the impact of water upon it was not expected to take place 
with such absolute certainty and precision as is actually found ; 
indeed, the exhaust valve was not origina'ly designed as a simple 
valve, but when this simple form was tried it worked so well that 
its adoption now forms one of the features of the pump. 

The suction which produces scavenging also tends to open the 
inlet valve—Fig. 1—and draw in some combustible gases which 
might then be wasted by passing away in the exhaust. This can 
be prevented by tightening up the spring on the admission valve, 
but this method involves frictional losses in drawing in the charge. 


Fic. 3 
Diagram illustrating method of altering periodicity by 
altering length ( four available) 
of Discharge Pipe 








Pump 











This ditficulty. and also the necessity for some connection for 
operating the exhaust valve from the water valve, is obviated by 
the introduction of a new design of valve gear, which is descrived 
later, and in pumps as now constructed the inlet and exhaust 
valves matually control one another so that no connection with 
the water valves is wanted. 

Starting, stopping, and controlling.—Ina first starting the pump 
all that is necessary is to allow a charge of compressed air to flow 
into the combustion chamber, and so depress the water level a 
little below the usual charge volume. If the exhaust vaive is now 
forcibly opened the water will rise in the chamber, close the 
exhaust valve, and give the cushion and charging strokes. The 
charge drawn in is then fired and the pump starts worxing. If 
the pump is at work and it is desired to stop, it is only necessary 
to switch off the current which operates the sparking coil. The 
pump then stops with a charge of unexploded misture in it, and 
can at any time be started again by merely switching on the 
current. Sach simple and instantaneous means of starting aod 
stopping enable the pump to be controlled from a distance—ia 
re it can be operated from a switchboard at any convenierit 

ace. 

’ Tne general methods of controlling a gas engine are applicable 
tothe pump. Thus, the inlet valve may bs fitted with a throttle 
valve controlled py the pressure or height of the water, and either 
the mixture or the gas alone may be governed according to the 
power to be developed. There is, however, something to be said 
for allowing the pump always to work at maximum capacity, aad 
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then a float on the high-level tank may serve to cut off the ignition, 
and to switch it on again as the water rises and falls between two 
fixed levels. The methods of controlling the pump by altering 
its periodicity have already been referred to, and it is easy to 
arrange that a portion of the delivery pipe shall be cut out or put 
into action so as to alter its effective length. This may be done 
by valves, as shown diagrammatically in Fig. 3. Thus the longest 
pipe route between the chamber A and the high-level tank will be 
when valves B and C are closed and D open, and the shortest 
route will be wnen valves b and C are epen and valve D closed. 
Ignition apparatus.—The author has invented an ignition 
apparatus in which ignition is determined by the compression 
pressure reaching the maximum incidental to each particular 
charge. It will be sufficient to desc-ibs ons form of the apparatus, 
which is shown in Fig. 4, and is intended to work on the high- 
tens on system with the use of an induction coil. The low-tension 
circuit supplying the coi! is capable of being broken at three 
points by switches marked a, J, andc. When all three switches 
are closed simultaneously sparking occurs. In the apparatus 
shown there is a piston d acted upon by the water in the chamber, 
so that the pressure which exists at any moment in the combustion 
chamber is transferred by means of a water connection to the 
apparatus, and acts upon the right-hand side of piston d, causing 
compression of the spring e, and a movement of the piston-rod 
to the left. The piston-rod which projects out-ide the cylinder 
has attached to it one end of a band f, which passes over a pulley 
g, and has its other end attached to a spring /, and in turn the 
pulley y carries a switch arm j, which has its movement limited 
by two stops. When passing between these stops it rides over 








The questiou raised by ‘‘ Pater” is much the same in kind, only 
more complex. We are asked to form a concept of a constant 
acceleration which in the next breath we are told has no existence, 
and of two forces at right angles to each other which balance each 
other. The thing is obviously impossible. The result, judging 
from what is found in text-books, is that no attempt whatever is 
made to give any rational explanation of that which takes 
place. 1 dare not trespass on your space, Sir, by sending you 
a number of quotations in procf of this statement. I shall confine 
myself to three. The first is from ‘‘ Elementary Mechanics,” by 
Dr. Oliver Lodge. This small work, a new edition, completely 
revised by the author and Mr. Alfred Lodge, Professor of Pure 
Mathematics at Coopers Hill was published in 1896. I am not 
aware that the authors have thought any alteration since that date 
necessary or desirable. 

Oa_page 17 I tind: ‘A point moving in a curve, besides any 
acceleration it may have a/ong the curve increasing its velocity, 
possesses an acceleration at right angles to the curve or normal to 
the direction of its motion, this acceleration being proportional to 
the curvature of the curve, and affecting only the direction and 
not the magnitude of the velocity. Its magnitude is the rate at 
which velocity normal to the curve is gained by the point. This 
normal acceleration is called centripetal acceleration, and is 
further discussed in sections 58-61, where it will be found to be 
proportional to the square of the velocity of the pointas well as tothe 
1 » 
= 


The first question asked by the student may, perhaps, be— What 


2x 


curvature of the curve ; to be equal in fact «’ 


Sir,—-I am sorry I have not been able to clear up “ Paty.» 
dithculty. Of course, it is quite possible that the remarks in . 
last letter are to be found in most text-books, as I should imagi 
that, since centrifugal force was discovered, nearly everything 
that it is possible to say on the subject has been said; Q}} th 
same, I have not been able to consult the book mentioneg om 
‘* Pater.” y 

Having carefuliy read ‘‘Pater’s” letter, though he 
seem to have done the same with mine, I have been strack 
by a most extraordinary paragraph. ‘The petereeh is this:— 
‘Secondly, let the circumference of the circle be, say, 20ft, and 
a revolution be made in one second. If, now, the string wera cut, 
the stone would fly tangentially to a distance of 2)ft. in ong 
second. The work done then consists in ‘accelerating ’ the stong 
through a distance of 20ft. in one second.” Lot us hope it is g 
slip. Otherwise, ‘‘ Pater” must think that there is a force actin, 
on the stone for the whole of the 20ft. after the string is cut, oy “d 
does not recognise the difference between ‘‘acceleration ” ang 
** velocity.” 

Let me quote still another paragraph, which evidently refers to 
my own letter. ‘‘ Pater” says: ‘‘I cannot for the life of me seg 
how the cutting up of the time of action or space of action of g 
force can sv alter its direction that it can be made to balancg 
another force at right angles to it.” This seems to suggest that | 
thought there were two forces at right angles to each other 
though I say distinctly at the end of the letter that there are only 
two forces acting upon the stone when in motion as assumed, and 
that these forces are equal and opposite. There is no tangential 
force at all under the conditions assumed. 
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contact /, and closes the circuit so far as this switch is concerned. 
On the piston-rod is a collar /, which at pressures below the desired 
range of compression pressures moves switch lever m, and breaks 
the circuit at this point, and at pressures above the range of com- 
pression pressures, moves switch lever x, and breaks the circuit at 
this other point. 

+ The action of the apparatus is as follows:—At atmospheric 
pres-ure switch arm j is against stop p, switch b is open, and switch 
ais closed. As the pressure rises, switch arm passes over the 
contact to stop o, and on further increase of pressure switch 
b is closed by the action of its spring. This state of affairs 
continues until the compression pressure has attained its maxi- 
mum and begins to decline slightly, the band in the meantime 
slipping round pulley g. As soon, however, as a very small 
decrease in pressure takes place, the friction of the band on the 
pulley causes the switch arm / to pass on to the contact /, 
and, the other two switches being closed, sparking occurs, The 
charge is thus fired, and the increase of pressure arising from 
the explosion causes the switch arm to pass to the stop o. and 
also opens switch a. Expansion now takes place and the switch- 
arm passes from stop o to stop p as the pressure diminishes, and 
then switch a closes and } is opened, so that we again arrive at 
atmospheric pressure with everything in readiness to start a fresh 
cycle. Inthe type cf pump already described the cushion pressure 
gives rise to another maximum, but this pressure being above the 
range of the compression pressures switch a is then open and the 
passage of the switch-arm j over the contact / does not in this move- 
ment produce a spark. This igaition apparatus is applicable to all 
types of the author’s pumps, and entirely safeguards any chance of 
pre-igniti: n, since ignition can only occur just after the compression 
pressure bas attained its maximum. When the pump is to ran at 
a steady load, it is sometimes convenient to cut out the operation 
of the switch-arm / and to set switch ) in such a position that it 
closes just at the mght compression pressure or slightiy before it is 
reached. In this case there is another spark produced on the 
cushion stroke, but as there is then no mixture to fire it does no 
harm. The author has also invented an ignition apparatus which 
will produce a spark slightly before the maximum compression 
pressure, whatever this waximum pressure may be; but the 
apparatus just described has been found so satisfactory that it has 
been used throughout most of the experiments. 


(Zo be continued.) 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 07 our 
correspondents. ) 


CENTRIFUGAL FORCE. 

S1r,—Discussions like that on centrifugal force now proceeding 
in your correspondence columns possess a much wider interest than 
may be apparent at first sight. The superior person may say that 
the question raised by ‘‘ Pater” is only one of the ‘catch ques- 
tions ” to be found in “‘ popular” scientific publications. I think, 
however, that it is only a manifestation of a desire which has been 
fostered by such men as Stallo, Mach, Poincaré, Andrade, Hertz, 
and others to substitute clear rational concepts for mathematical 
formule. It is to be regretted, I think, that with one notable 
exception all those who advocate clear thinking are foreigners— 
American, French, German, Swiss—never Englishmen. It has 
been well said that algebra is a good servant and a bad 
master. It is not necessary that the use of formule should 
be associated with concepts of any kind. 1 have, indeed, 
heard it said that one of its most beautiful characteristics was 
that its use need not involve any mental capacity. You put 
a certain proposition in at one end, and out of the other comes the 
result. Take, forexample, the fourth dimension. It is, of course, 
impossible for the mind of man to form a concept of a fourth dimen- 
sion, but the mathematician has proved that in fourth dimensional 
space it would be impossible to turn a bladder inside out, or to tie 
a knot in a piece of string. There are numbers of statements 
made to students about which it is either impossible to frame any 
concept whatever, or which involve glaring contradictions. How, 
for example, is it possible to frame a concept of a condition of 
matter in which it does at one and the same time do that which is 
impossible and yet obey a dynamic law’ We are told that force 
can impart motion to mass, and yet that every force is balanced 
by another and precisely equal force. The teacher, failing himself 
to form any concept of the predicated condition, and therefore 
unable to impart it to anyone else, changes his ground and tells 
the student that what he is really dealing with is a stress, over- | 
looking or avoiding the noxious circumstance that he has not | 
explained in any way how a stress the two sides of which are equal 
can impart motion to mass, 





is the meaning of ‘‘ acceleration” / He turns to page 11 and finds: 
**The rate of change of velocity is called acceleration ; velocity 
may change in magnitude and direction, and the rate of either 
change is called acceleration.” 

In a revolving fly-wheel, or in the case of the stone and the 
string, there is no change supposed to take place in velocity. 
Therefore the word used in the first passage I have quoted must 
have some other meaning than that given in the definition. 

I turn back to page 17 and I find that Sir Oliver Lodge deemed 
some explanation necessary, and accordingly goes on: ‘‘ Athough 
the point is always gaining velocity woman ft the curve or along 
its radius at this rate, it does not follow that it ever possesses any 
such velocity. It is, in fact, impossible for a point to possess any 
velocity except that along the curve, or at right angles to the 
radius of curvature. for as fast as velocity a/ong the radius is 
generated, so fast does the direction of the radius change ; in the 
same sort of way that a promise for to-morrow need never be 
fulfilled, because to-morrow never comes,” The italics are the 
author’s. 

I do not think that any of your readers will feel disposed to say 
that such language as this helps them to form a concept of what 
really takes place when a mass revolves round a centre. 

If we turn to Clerk Maxwell's ‘‘ Matter and Motion,” page 96, 
we find ‘‘ when a body moves with uniform velocity in a circle, its 
accleration is directed toward the centre of the circle, and isa 
third proportional to the radius of the circle and the velocity of 
the body,” and a little further on: ‘‘ The force which really acts 
on the body being directed toward the centre of the circle is called 
Centripetal Force, and in some popular treatises the centripetal 
and centrifugal forces are described as opposing and balancing each 
other, but they are merely the different aspects of the same 
stress.” 

Turning now to Rankine—‘‘ The Steam Engine and Other Prime 



































Referring again to ‘‘ Pater’s” letter, he says:—‘‘ If the pull is 
due to the movement of the stone, then the reduction of move. 
ment must reduce the pull, and in the end there would be no 
movement and no pull. If by ‘‘movement” ‘‘ Pater” means 
‘* velocity,” then his conclusion is quite correct, no velocity no 
pull. If he uses the word ‘‘ movement” meaning space travelled, 
then either he does not grasp the meaning of the term ‘‘in the 
limit,” or he does nor understand the diagram which he gave in 
one of his letters, and to which I referred in my last letter, where 
I pointed out that ‘“‘ he will find that the fewer the number of 
degrees included in his diagram, the less the amount of work per 
degree travelled, while the calculated amount of centrifugal force 
remains practically the same.” 

‘* Pater” then wants to know why the same reasoning cannot be 
applied to the case of a projectile. It is obvious that the two 
cases are not parallel, when it is understood that in the case he 
instances, the projectile is moving with a uniform acceleration 
towards a fixed centre, the centre of the earth, while in the case of 
the stone it remains ata fixed distance from the centre. If he 
requires a parallel case, let him consider the case of a weight 
resting, say, on a table, and being carried along ina train running 
on a level with a uniform velocity. The case, then, is nearly 
analogous to the case of a stone travelling in a circle with a uniform 
velocity atthe end of astring. There is no tangential force on 
the weight, as any work dune by the engine is done merely tu 
overcome frictional resistance. The force of gravity represents 
the centrifugal force in the case of the string, and the resistance 
of the table which prevents the weight from falling, represents 
the force exerted * the stone owing to its inertia, or resist- 
ance to change of direction. Could the train be persuaded to 
travel fast enough, the table would not be necessary to hold 
up the weight, the analogy between the two cases being then 
perfect. Now, ‘‘ Pater” must admit that gravity in the case | 


. discovered by puzzled thoughtful students. 


Movers”—we have: ‘It is one consequence of the second law have instanced does no work on the weight; neither does the 
of motion that, in order that a body may move in a curved path, table, because the forces exerted by each are equal and opposite ; 
it must be continually acted upon by an unbalanced force at right | and further, if he is prepared to admit the truth of Newton's first 
angles to the direction of its motion.” But the third law of law, he must admit thit the engine of the train, having attained 
motion tells us in the plainest possible language that there is no a uniform velocity, does no work on the weight itself, but only 
such thing as an unbalanced force. Passing on we find: ‘‘Ina against frictional resistance. 
machine each revolving body tends to press or draw the body ‘*Pater’s” suggestion in his last paragraph is, of course, im- 
which guides it away from its position. Deviating force possible, and until he can convince himself that at no time, under 
and centrifugal force are but two different names for the same | the conditions assumed, is there any tangential force acting upon 
force applied to it according as the condition of the revolving body | the stone, it is impossible to clear up his difficulty by any argu- 
or that of the guiding is under consideration at the time.” Further | ment which it is ible to bring forward in a letter. 
quotation is, I think, unnecessary. November 22nd. 

No one, so far as I am aware, has stated that the revolution of 
a mass is merely an accident of the whole case. The centrifugai 
effort is apparently precisely that which would be expended in 
pulling the mass along a straight line equal in length to the 
diameter of the circle described, in the time occupied by the mass 
in making half a revolution. The rotary motion gua rotation has Unwin’s report on the new Humphrey pump. In it he says that 
nothing whatever to do with the matter. The mass is not in this | the efficiency of the centrifugal pump, working under similar 
case an active but an inert agent. The tangential action assumed conditions to those under which the pump in question was tested, 
to exist has no existence. The tangential factor does not cause will not exceed two-thirds, and might be Ae Might I say that I 
the pu!l on the string ; it could not do it. do not consider that it would be less than two-thirds, as from ex- 

There remains for consideration the apparently irreconcilable | periments recently made I can guarantee that the combined 
facts that although the mass is accelerated no work is done. | efficiency of a gas engine and centrifugal pump will be not less 
Text-books attempt no explanation of this save that the forces at | than 66 per cent., and under certain circumstances would be 
work are ‘‘ balanced” ; but this will not do, for there is no such higher. This is only taking a mechanical efficiency of 85 per cent. 
thing as an unbalanced force, and so, before any concept based | for the engine and 78 per cent. for the pump, which could be 
upon words can be formed, we must find some new words to | guaranteed when lifting 1621 gallons of water per minute toa 
express our meaning. ‘‘ When,” says Poincaré, ‘‘we say force is | height of 32ft. He furtber goes on to say that in order to do 
the cause of motion we are talking metaphysics.” Speaking of | 16 pump horse-power it would be advisable to use a gas engine of 
acceleration, the great mathematician writes: ‘‘ The acceleration | 32 brake horse-power, ‘‘owing to its inability to carry an over- 
of a body is equal to the force which acts on it divided by its | load.” Now, may I ask, is such admitted inability a weak point 
mass. Can this law be verified by experiment? Ifso, we have to in the gas engine, and is it necessary or desirable, with such 4 
measure the three magnitudes mentioned in the enunciation— | steady load as pumping, to provide an overload capacity? In my 
acceleration, force, and mass. I admit that acceleration may be opinion 16 pump horse-power with a centrifugal pump of 78 per 
measured, because I pass over the difficulty arising from the | cent. efficiency would only require a gas engine of 20.7 brake 
measurement of time. But how are we to measure iorce and | horse-power, Thus Professor Unwin’s figure of 120 to 127 cubic 
mass! We do not even know what they are. What is mass? feet of gas of 145 (average) B.T.U. per pump horse-power hour 
Newton replies, ‘The product of the volume and the density.’ would be reduced to 83 cubic feet, bringing the consumption of 
‘It were better to say,’ answer Thomson and Tait, ‘that density fuel in a gas engine and pump to the same figure as in the 
is the quotient of the mass by the volume,’ What is force’? ‘It Humphrey pump. Moreover, in a test recently made in Liverpool 
is,’ replies Lagrange, ‘that which moves or tends to move a body.’ | with a gas engine of 460 brake horse-power coupled direct to a 
‘It is,’ according to Kirchoff, ‘the product of the mass and the centrifugal pump, it was shown that the consumption of coal gas 
acceleration.’ Then why not say that mass is the quotient of the | of 550 B.T.U. was only 16.4 cubic feet per brake horse-power and 
force by the acceleration? These difficulties are insurmountable.” | 25.3 cubic feet per water horse-power. This is equivalent to 

Lastly, may I point out that no one knows why the stone does | 13,915 heat units, which is a similar result to that obtained in the 
not continue to move in a circle after the cord iscut. A normal Humphrey ey. 
condition of matter is rotation—for example, Lord Kelvin’s vortex | __I also notice that in the paper read yesterday by Mr. Humphrey 
theory, to name only one illustration out of dozens. There is a before the Institution of Mechanical Engineers he stated that tho 
multitude of irreconcilables in the mechanics of the universe. consumption of anthracite coal is1.061b. per pump horse-power hour, 
They exist because of our lack of knowledge and brain power. that this is about half the coal consumption of the higher class of 
But the business of the instructor of youth is to keep these things | steam pump, ‘‘and is also considerably less than the ordinary gas 
out of sight. It would be much better if their existence was | engine driving any kind of pump on the same water lift.” | 
frankly acknowledged instead of leaving them to be ultimately | should like to point out that on a test carried out by an inde- 

Ee ! pendent engineer at the Tendring Hundred waterworks with 4 
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THE “ HUMPHREY” PUMP. 


Sir,—In your issue of the 22nd October you reprint Professor 
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— 
‘ as engine pumping plant which my firm installed the 
mn of anthracite per water horse-power was only .88 of a 
pra and that at another pumping station in Surrey, with a 
Fomewbat larger plant, the coal used per ewe bey el ged worked 
ut at .64of a pound, These figures are vouched for by consulting 
engineers of high standing, so that they are beyond question. I 
should add that in both cases anthracite was the fuel used. 

[am quite alive to the fact that the Humphrey pump is at pre- 
sent in a more or less experimental stage, and that no doubt the 
efficiency will be improved later on, but I think that meanwhile, 
in justice to an old and well-tried servant, namely, the gas engine, 
it js only right to call attention to these points. 

Buxton, November 20th. D. Hastincs IRWIN. 





MOTOR CAR ENGINES. 


¢ir,—With reference to your very complimentary remarks in 
Jast week's issue in regard to the new 12-14 horse-power Crossley 
motor we note you state that 25 horse-power has been obtained 
from this motor, which has a bore and stroke of 34 by 4 respec- 
tively. We would like to say, however, that th's figure is very 
considerably below the power that is actually obtained, because 
one of these motors on the test stand developed 35 brake horse- 
power at an engine speed of 2200 revolutions per minute. Of 
course we know that there has been considerable opposition to 
these high motor speeds on account of the alleged short life of bear- 
ings and vibration. We should like to add, however, that in our 
motors neither of these objections carry any weight, owing in the 
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first place to forced lubrication with very high oi] pressures, and 
also, secondly, to low bearing pressures, and the extremely accu- 
rate balancing of the reciprocating and rotating parts. 

The above points, taken in connection with specially shaped 
inlet and outlet ducts—not necessarily large diameter valves— 
enable us to produce an engine which gives almost constant torque 
from 300 revolutions per minute to 2000 revolutions per minute. 

We trust that the above remarks may be of interest as showing 
to what a high degree of development the smail internal combus- 
tion engine has reached. 

(CrossLey Bros., Lrp.), 
A. W. REEVEs, 
Works Manager (Motor Dept.). 

Manchester, November 23rd. 

P.S.—We enclose a torque curve which may illustrate the brake 
horse-power obtained at varying speeds very clearly, 








LEGAL INTELLIGENCE. 


MINERALS SEPARATION, LIMITED (APPELLANTS), ¢. BRITISH ORE 
CONCENTRATION SYNDICATE, LIMITED, AND ANOTHER (RESPON- 
DENTS). 

On the ltith inst. the decision of the House of Lords was given 
in this case, which was originally an action brought by the present 
respondents egainst the appellants for the infringement of two 
letters patent, namely, No. 21,948 of 1898, granted to Edward 
Elmore, and No. 6519 of 1901, granted to Alexander Stanley 
Elmore. It was tried by Mr. Justice NEVILLE, who held that the 
defendants—the appellants—had not infringed either patent, but 
did not arrive at any specific conclusion as to the validity of the 
second patent, though he held that if the true construction of the 
specification appended to it was such that it would be infringed by 
what the appellants had done, it would be invalid for want of 
novelty. He therefore dismissed the whole action. The Court of 
Appeal upheld the judgment of Mr. Justice Neville as to the 
patent of 1898, but set it aside as to the patent of 1901, and made 
an order that judgment should be entered for the present 
respondents as to this latter, for an injunction, and for an inquiry as 
to damages and for certain consequential damages. 

In the patent of 1898, pulverised ore was first mixed with water 
so as to make what was, in effect, a pulp. Thick oil was then 
added, and as a result the water with the rocky substanve or 
gangue remained at the bottom of the vessel, while the oil 
entrapped the metallic particles and floated them to the surface, 
where they were run off. The patent of 1901 was, briefly stated, 
for the addition of acid to a mixture consisting of pulverised ore, 
—" and oil. The case largely turned on the amount of oil 
used, 

When judgment was delivered four Lords were present, viz., 
the Earl of Hatspury, Lord ASHBOURNE, Lord ATKINSON and 
Lord SHAW OF DUNFERMLINE. The first-named read the judg- 
ment of the LorD CHANCELLOR, who differed from the Court of 
Appeal, and held that the patent of 1901 could not be sustained. 
Lord HALtspury entirely agreed with the LorD CHANCELLOR. 
He was of opinion that the two inventions were essentially different. 
Lord ASHBOURNE concurred. Lord ATKINSON said that the 
decision of the case depended entirely upon the construction of 
the complete specification|appended to the 1901 patent. Taking 
the specification as a whole, it was not possible, in his opinion, to 
hold that the invention claimed lay in the mere addition of acid in 
smal] quantities to a mixture of ore, water, and a relatively 
infinitesimal quantity of oil, reduced to a freely flowing pulp. He 
had come to the conclusion that the specification provided for the 
addition of a considerable quantity of oil, and not a small quantity 
as had been argued. He tnought the judgment of the Court of 
Appeal was erroneous, and should be reversed. Lord Suaw, in 
the course of a lengthy judgment, stated that in his opinion the 
judgment of Mr. Justice NEVILLE had reached a sound result, after 
covering with care and completeness the whole grounds of the case. 
He held that the appeal should be allowed. 

As a result the order appealed from was reversed, and the 
respondents were ordered to pay the appellants’ costs both in the 
House of Lords and in the Courts below, the case being thus 
decided finally in favour of Minerals Separation, Limited. 








University CoLLecE, Lonpon.—A special advanced course of 
lectures for post-graduate students, telegraph and telephone 
engineers, and electrical engineers, on ‘‘The Theory of the 
Propagation of Electric Currents in Telegraph and Telephone 
Cables and in Electric Conductors,” will be delivered by Professor 
J. A. Fleming at University College, beginning on January 19th, 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Trade Prospects. 

THE ironworks are engaged upon orders received some 
time since. New business is scarce, and the lines that are being 
iven out are nearly all small. It is now accepted by Staffordshire 
ironmasters as a foregone conclusion that selling will be quiet up 
to the end of the year. In the bariron trade the cutting of prices 
is a matter of much complaint, and it is particularly rife amongst 
the makers of the commonest qualities. Nut and bolt and fencing 
and burdle bars are reported to be selling at £5 15s., and Belgian 
competition in this brand continues very severe. Unmarked 
merchant bars are weak, and are now obtainable at £5 17s. 6d., 
the late quotation of £6 having had to be freely abandoned. 
District mills are not employed more than about four days a 

week. 


Galvanised Sheets Excellent. 

An exception to the condition prevailing in the other 
branckes of the finished iron trade is furnished by the galvanised 
sheet branch, in which business is showing a tendency to improve. 
Orders are coming in more freely, and quotations are inclined to 
stiffen. Prices have recovered a more steady equilibrium, thanks 
chiefly to a bri-k export demand. Leading houses quote £11 and 
upwards for 24-gauge corrugated sheets, f.o b. Liverpool, and, 
with a fair amount of business offering, underselling has ceased for 
the moment to be an element in the situation. The black sheet 
trade is depressed, business dragging at the low quotations of 
£7 2s. 6d. for doubles and £7 15s, trebles. 


Raw Material Weaker. 

With practically no buying in raw material except for 
urgent necessities, it is not surprising that prices should be losing 
ground. ‘Thisis particularly seen in the pig iron trade, the support- 
ing influence of the outburst of buying which occurred at the 
beginning of September, and which forced up prices, having been 
entirely exhausted. Production is being curtailed, and it is now 
only possible to effect sales by substantial concessions of customers. 
On ’Change to-day (Thursday) in Birmingham a few parcels 
of pig iron changed hands, but for the most part the market was 
idle. Low grades of South Staffordshire iron cou'd not be sold at 
45s. Part-mine was quoted at about 48s. to 49s., best all mine at 
85s., and cold blast at 115s. Northamptonshire common sorts 
stood at about 47s., and Derbyshire was about 48s. to 49s. 


Steel Trade. 

The steel trade is featureless, if the loss to this district, 
noted last week, of the big contract for constructive material to 
be used in the erection of the new Birmingham workshops of the 
Midland Railway Carriage and Wagon Company is excepted. 
That was a severe loss, and though the work (having gone to 
Cleveland) has been kept in the country, we shall not cease to hear 
Staffordshire’s want of luck in the matter regretted for some time 
tocome. Bessemer half-product sheet bars are offered at £4 15s. 
to £4 17s. 6d., and other quotations are mild bars £6 7s. 6d. to 
£6 17s. 6d., angles £5 17s. 64. to £6, joists £5 15s. to £6, girder 
plates £6 to £6 2s, 64., boiler plates £7 5s. 


Brass and Copper Tubes Advanced. 

In consequence of the continued upward movement in 
copper, the price of brass and copper tubes has been advanced 
1s. 4d. per ]b., and the current brass values are now, therefore, as 
follows :—Brass condenser tubes, 84d. per Ib ; brass loco. tubes, 
74d.; brazed and seamless copper tubes, 8fd. per lb. Yellow 
metal condenser plates are also advanced, and are quoted at 6d. 
per lb. It is fully anticipated that should the copper market go 
higher, as seems wholly likely, a further rise in the prices of these 
classes of goods will occur in the near future. 








NOTES FROM LANCASHIRE. 
' (From our own Correspondent.) 
MANCHESTER, Thursday. 
A Slump in Pig Iron. 

THE month closes with what may be described as a 
“slump” in pig iron. Although makers still adhere to their 
official prices, there is still considerable offering of second-hand 
lots, but demand on spot continues so poor that the lower prices at 
which the iron is quoted do not tempt buyers. When the over- 
plus has been cleared, matters may be expected to resume their 
normal course. Although West Coast hematite is lower on the 
month by 1s. to 1s 6d. per ton for delivery over next year, 2s. 6d. 
»er ton more is asked over and above current rates. East Coast 
Siete shows little change, but Middlesbrough open brands are 
6d. per ton lower. Lincolnshire is 1s. and Staffordshire is 6d. per 
ton lower. Scotch sorts show reductioa of ls. to 1s. 6d. per ton, 
but there is a firmer feeling at the close on the part of makers. 
Forge iron is also firm at the close, but there is little doing on 
spot. In view of the present political position, it is not expected 
in commercial circles there will be any revival in this trade for 
some time to come, and the outlook is most unsatisfactory both for 
producers and consumers. 


Finished Iron and Steel. 
Business is still dull, 
parity with English. 


Foreign billets are now nearly on a 


Copper, Sheet Lead, and Tin. 

Sheets show an advance on the month of £4 per ton ; 
tough ingots, £3 per ton ; and tubes are quoted }d. per lb. higher. 
There is, however, not much inquiry on spot. Sheet lead: Un- 
changed, but generally steady. Tin: English ingots have been 
rather variable, but close about £4 10s. per ton higher on the 
month, 


Quotations. 

Lincolnshire No. 3 foundry, 55s.; Staffordshire, 53s. 6d.; 
Derbyshire, 55s.; Middlesbrough, open brands, 59s. 10d. Scotch: 
Gartsherrie, 61s.; Glengarnock, 60s, to 60s. 6d.; Eglinton, 59s., 
delivered Manchester. West Coast hematite, 61s. to 61s. 6d.; 
East Coast ditto, 60s., both f.o.t. Delivered Heysham: Gart- 
sherrie, 59s.; Glengarnock, 58s. to 58s. 6d.; Eglinton, 57s. Deli- 
vered Preston: Gartsherrie, 60s.; Glengarnock, 59s. to 593. 6d.; 
Eglinton, 58s. Finished iron: Bars, £6 10s.; hoops, £7 12s. 6d.; 
sheets, £7 15s. to £8. Steel: Bars, £6 2s. 6d. to £6 5s.; Lanca- 
shire hoops, £7 5s.; Staffordshire ditto, £6 17s. 6d. to £7 ; sheets, 
£7 17s. 6d. to £8 ; boiler-plates, £7 5s. to £7 7s. 6d.; plates for 
tank, girder, and bridge work, £6 5s. to £6 7s. 6d.; English 
billets, £4 12s. 6d. to £4 15s.; foreign ditto, £4 10s. to £4 15s.; 
cold drawn steel, £9 10s. to £9 15s. Copper: Sheets, £74; tough 
ingot, £64 ; best selected, £64 per ton. Copper tubes, 8d.; brass 
tubes, 7}d.; condenser, 84d.; rolled brass, 64d.; brass wire, 
63d.; brass turning rods, 6d.; yellow metal, 6d. to 64d. per lb. 
Sheet lead, £17 per ton. English tin ingots, £139 10s. per ton. 


The Lancashire Coal Trades. 

The sudden change in the weather to comparative mild- 
ness has prevented merchants realising the higher prices they 
anticipated for house coal, while the state of the cotton trade is 
causing a decreased consumption of slack and manufacturing coal 
generally: Shipping coal may be described as in fairly good 





demand, and prices have an upward tendency. 


The Engineering Trades. 


According to the official returns in Lancashire during 
October, employment continued slack generally. In Oldham, 
Bolton, and Blackburn district it was worse than a month ago and 
@ year ago, and much short time was reported. It was still 
good, however, with electrical workers in Oldham, where it also 
improved with brassfounders, 


BARROW-IN-FURNESS, Thursday. 
Hematites. 


There is again less activity to report in the hematite iron 
trade. This, however, is not likely to be maintained for long, as 
the immediate out!ook is more encouraging. To some extent the 
present position has been brought about by the accumulation of 
stocks in makers’ yards and in warrant stores, and this has been 
accepted as an indication that prices will be reduced in accord- 
ance ; but this is not likely to be the case, as the consumption of 
iron is likely to increase, owing to fuller demands on the part of 
steel, and further inquiry from America, Indeed, some -large 
sales of hematite iron have been made this week for delivery in 
the early months of the New Year. These represent repeat 
orders, and are expected also to mean a conti of busi for 
deliveries in the spring months of 1910. There cannot, however, 
be much settled activity untii there is a better trade done with 
the Continent, the Colonies, and foreign nations generally, as the 
iron industry in this district cannot be kept going with the home 
demand, even when it is comparatively brisk. There has been an 
increase in warrant stocks during the week to the extent of 1495 
tons, and the stocks now bulk at 18,631 tons. There is not likely 
to be any further increase in stocks this year, as smelters will 
require all the iron they produce to cover their delivery engage- 
ments. Prices are difficult to quote. Nominally mixed Bessemer 
numbers are at 623. 6d., but 61s. 3d. is more like the sale price. 
Special iron is selling at 643. and 653., according to quality and 
specification. Warrant iron seilers are at 603. 74d. net cash, with 
61s, 6d. three months, The iron ore trade is fairly steady at 12s., 
14s, 6d., 183. per ton net at mines for ordinary medium and best 
classes. 





Steel. 

There is an improvement in the steel trade in the 
Bessemer department, and there is a promise of fuller activity at 
the mills than there has been recently. This department of 
the Barrow works is well employed, and so also is that of the 
Derwent Works at Workington, but the Moss Bay Works at 
Workington are idle in consequence of necessary repairs and 
improvements. There is every reason to believe that the Besse- 
mer steel trade will remain brisk for a month or two at any rate, 
and makers are expecting in the meantime further orders will 
come to hand. There are not, however, prospects of an improve- 
ment in the mild steel trade. Next to no shipbuilding material 
has been made in this district for nearly twenty months. 
Merchant steel is in moderate demand. 


Shipbuilding and Engineering. 
Satisfaction is felt at Barrow at the marked success of 
H.M.S. Vanguard, which has gone through her gun and steam 
trials this week with such success and without a single hitch. 
She steamed at 22.4 knots, 1-4 above her specified speed, and 
thus proved herself the fastest battleship afloat. Eagineers are 
much busier, and are expecting further orders. 


Shipping and Coal. 

The exports of iron and steel from West Coast ports last 
week amounted to 15,590 tons—iron 4435 tons, and steel 11,155 
tons—as against 11.461 tons in the corresponding week of last year, 
an increase of 4129 tons. For the year to date the shipments 
aggregate at 554,786 tons, against 449,090 tons, an increase on the 
corresponding period of last year of 105,696 tons. Coal and coke 
are rather firmer. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
Steam Coal—Between Seasons. 

THE condition of affairs in the steam coal trade remains 
very much as stated last week. Inquiries are being received for 
next year’s contracts for shipping, and the local railway companies 
are also inviting tenders. The prices obtained for ‘‘ spot lots” are, 
however, no criterion of the price that coalowners expect will rule 
in 1910, and there is no disposition at present to make forward 
contracts. A considerable quantity of coal has yet to be delivered 
to the railway companies under old contracts, and this enables 
coalowners to withhold disposal immediately except at rates a 
shilling or more in advance of last year. Generally the coal trade 
is very quiet. 


House Coal More Active. 

There is a little more being done in domestic fuel, both 
on account of local and distant districts. The increased supply of 
‘seconds ” coal, to which reference was made last week, is still a 
feature of the market, and these qualities continue in good 
request ; but the abundance of supply retards any advance in 
household fuel quotations generally. Best Barnsley is quoted 
from 12s. 6d. to 143. per ton ; secondary descriptions, 10s. td. to 
lls. 6d. per ton. From West Yorkshire it is reported that both 
manufacturing fuel and household qualities are in brisk request. 


Small Coal and Coke. 

In consequence of the decrease in shipment, there is a 
sensible curtailment of the output, which enables the small coal, 
used chiefly in the Lancashire and Yorkshire textile districts, to 
be disposed of, and prices still remain as before—from 4s, 6d. to 
5s. 6d. per ton. The short time in the Lancashire cotton mills, 
therefore, coinciding with the lessened output of coal generally, 
makes the demand on the coalowners appear to be only normal, 
though actually a diminished weight of coal is being produced, 
There is a strong market for furnace coke at former quotations, 
best washed fetching from 12s. 6d. to 13s. per ton; unwashed, 
lls. 6d. to 12s, per ton. 


Iron. 

The iron market is exceedingly quiet, and no change, by 
way of improvement, is looked for this year. The prospects of a 
general election form another disturbing factor, accentuating the 
situation already existing, and militating against the placing of 
orders. This remark, of course, applies to business generally. 
Quotations :—West Coast hematites, 68s. to 70s. per ton ; East 
Coast. 65s. to 67s. per ton, both net, and delivered in Sheffield 
and Rotherham. Current quotations are as follows :—Lincoln- 
shire, No. 3 foundry, 52s. 6d. per ton; No. 4 foundry, 51s, 6d. 
per ton; No. 4 forge, 5is. 61. per ton; No. 5 forge, mottled and 
white, 51s. 6d. per ton ; basic, 52s. 6d. per ton—all net, delivered 
in Sheffield and Rotherham. Derbyshire, No. 3 foundry, 52s. per 
ton; No. 4 forge, 50s. 6d. per ton, both net, delivered in 
Sheffield and Rotherham. 

Bars, Hoops, and Sheets. 

No change. Business all round very languid, and no 
signs of any improvement in the near future. Bars, £6 10s. per 
ton ; hoops, £7 10s. per ton; sheets, £8 10s, per ton. The 
foundries and the finished trades generally are in a depressed 
condition throughout the district. 


The Heavy Industries. 
Nothing has yet been heard in Sheffield of further Govern- 





ment orders in connection with battleships. TL ugh the heavy 
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trades at the East End are at present moderately employed, 
particularly on special lines, new orders are being anxiously looked 
for in order to provide work for the New Year. The situation at 
present existing is an improvement on what prevailed at the 
corresponding period last year, though a large accession of new 
orders would be required to afford satisfactory employment in the 
various establishments engaged in the heavy industries. 


The Lighter Trades. 

These are fairly well emploved in several manufactures, 
more especially in tool steel for the United States. More business 
is also reported with Germany, and South Africa is taking a larger 
quantity of mining steel. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

BvyInc is almost at a standstill so far as the Cleveland pig 
iron trade is concerned, and business is duller than it has been 
for more than two months, while the tone is hardly so sanguine as 
it has been, and consumers are putting off the placing of their 
orders for next year’s execution until they can judge better how 
trade and prices are likely to develop in 1910. The general 
opinion, however continues to be that next year will be a good one 
for producers of pig iron, but at present there are several circum- 
stances which tend to unsettle the market and prevent buying. 
This week Wilson, Pease and Co., Limited, Tees Ironworks, 
Middlesbrough, have blown in a furnace which has been re-lined, 
and they now have all their three furnaces in operation producing 
Cleveland pig iron. Four furnaces have been restarted in the 
North-East of England since the close of last quarter. The prices 
of Cleveland pig iron have been weak this week. At the 
close of last week buyers of Cleveland warrants were offering 
5ls. 43d. cash, but on Tuesday only 51s. could be got, and 
on Wednesday there was a further drop to 50s. 94d. Makers’ 
prices of Cleveland pig iron have dropped 3d. per ton, and 
they have generally sold No. 3 for prompt delivery at 51s. per ton, 
while No. 1 has been at 53s. 6d., No. 4 foundry at 49s. 6d., No. 4 
forge at 493., mottled at 48s. 6d., and white at 48s. For delivery 
over the first quarter of next year 9d. per ton more than these 
figures is generally asked. On Wednesday the decline in prices of 
copper led to Cleveland warrants falling to 50s. 94d. cash buyers— 
the lowest figure since the middle of September—and No. 3 was 
reduced to 50s. 9d. for prompt delivery. 


Hematite Pig Iron. 

Not much buying is at present reported in the East Coast 
hematite iron market, but makers are well off for contracts, and 
undoubtedly the prospects are very encouraging, for almost all 
consumers of this description of pig iron report improvement in 
trade, and expect a good time next year. There is likely to bea 
fair demand from America for hematite. Some of the local con- 
sumers have bought rather heavily already for next year's 
delivery. Owing to the increasing cost of production, due to 
dearer ore and coke, makers of hematite iron are advancing their 
quotation. Mixed numbers are at 603. per ton for prompt 
deliveries, 62s. 6d. for next quarter, and 65s. for delivery over the 
second quarter of next year. Nevertheless, small quantitics are 
still obtainable from second hands at 59. 6d. per ton for prompt 
delivery. At present the demand for Rubio ore is very slack 
indeed. No consumer needs to buy for early delivery, and mer- 
chants will not quote for forward—indeed, they dare not take the 
risk, because the Spanish mine-owners will not fix upon their 
rates, and where they do name a price it is much beyond any- 
thing the consumer can see his way to pay. The nominal figure 
for prompt delivery is 17s. 6d. for c.i.f. delivery Tees. Coke 
is very strong at 17s. 6d. per ton, delivered at Middlesbrough 
furnaces. 


Manufactured Iron and Steel. 

A lull must be reported in the buying of finished iron and 
steel, but that is not of much moment as most producers are well 
supplied with orders, having sold well for delivery over the first 
half of next year, and in some cases even further ahead. The 
prospects are now specially favourable for those producing plates 
and angles, and it is expected by some that the prices will be put 
up probably before the close of the year. The heavy booking of 
orders for new vessels has put most of those who supply materials 
in a very favourable position, but the iron plate trade seems to be 
the exception, for at the last meeting of the Middlesbrough Board 
of Guardians it was announced that a deputation trom them had 
had an interview with the proprietors of the Newport Rolling 
Mills, who are producers of iron plates, with a view to affording 
more employment to their men, and thus making it less necessary 
for them to apply for relief. The firm intimated that the inter- 
mittent employment arose entirely through the depressed condi- 
tion of trade and the lack of orders. They would, however, 
endeavour to employ the men every alternate week. The tirm are 
going to manufacture steel instead of limiting themselves to iron, 
and they expect to have the new plant ready in about six months, 


Shipbuilding and Engineering. 

Business continues to revive in the shipbuilding industry 
and the prospects for the winter are mucb more favourable than 
any one looked for in the early autumn. Some improvements 
in the rates of freight are reported, indeed, in certain cases there 
have been advances of ls. and even ls. 3d. on the figures that 
ruled in September, whereas it was expected that on the closing of 
the Baltic and St. Lawrence navigations there would have been a 
general drop and heavy additions to the numbers of vessels laid up. 
A good many old and obsolete steamers are being broken up, and 
up to 30s. a ton is being secured for these old vessels, because there 
promises to be a large demand from America for scrap iron and 
steel, which pays a duty of only a dollar per ton as compared with 
four dollars under the old tariff. Thus the prospects for sellers of 
scrap metal must be accounted good. More activity is reported at 
the engineering establishments, and the number. of hands employed 
bas increased, but it cannot be reported that the prices obtainable 
are satisfactory. 


Coal and Coke. 

Improvement is reported in the coal trade, and it is 
expected that there will be heavy deliveries in December from the 
Durham and Northumberland collieries, as consumers abroad 
want supplies before the new Mines Eight Hours Act comes into 
force on January Ist. The opinion is that prices will be put up 
then owing to the increased cost of getting the coal. That 
may uot come to pass, however, because German competition is 
unprecedentedly keen ; the collieries there have heavy stocks of 
coking coal and coke, which it is determined to sell at almost any 
price. In former years Durham collieries have always got the 
order from the French State Railways for coking smalls, but for 
next year’s delivery the 80,000 tons required will be obtained from 
Germany, and it is reported that the German prices were lf. to 
14f. below those of the Durham competitors, which makes their 
price 8s, 6d. f.o.b., instead of 9s, 9d. as quoted by Durham. Best 
steam coals are quoted at 10s. 6d. f.0.b., and best gas at 11s.; 
bunkers at 9s, 6d., and coking coal at 10s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
General Condition of Trade. 


THERE seems to be a widespread impression that the 
revival of trade has been arrested for the present, and this view 





gathers confirmation in various quarters. Speculative business 
has undoubtedly been much curtailed. mainly through onerous 
bank rates. Railway earnings have proved less satisfactory 
than was expected, the economies instituted by the different 
companies having, in the opinion of many, led to a restric- 
tion of traffic. The reduction of steamboat facilities in 
the Firth of Clyde has given rise to great dissati-fac- 
tion, and is undoubtedly tending to minimise business at 
coast towns, and perhaps the best indication that the policy 
of the railway companies in this respect has been carried 
too far is found in the resolution of private steamship owners to 
increase their tonnage in the coming season. On the other hand, 
the railway companies are suffering from the rapidly increasing 
tramway and motor facilities, which have spread to all centres of 
population. The companies have no free resources for the carrying 
out of necessary contracts, and to add to capital, which is already 
excessive, and may some day have to be reduced, may well lead to 
hesitation. Still, with all these drawbacks, the state of trade is 
undoubtedly better than it was twelve months ago, There is 
much less unemployment, and some industries, such as woollen 
manufacture, are now busier than they have been for many 
years, 


The Pig Iron Market. 

There has been comparatively little business this week in 
pig iron warrants. The dearness of money, the poor home 
inquiry, reports that Americans sometime ago secured the call of 
a large amount of warrants, and other considerations have taken 
the heart out of speculative business for the time. Cash business 
has been limited, 'and there has also been much less doing for 
future delivery. Business has been done in Cleveland warrants 
from 51s. 3d. to 50s. 94d. cash, 51s. 8d. to 51s. 44d. one month, and 
52s. 34d. to 52s. 04d. three months. Sales have a'so been effected 
at 51s. 74d. for delivery in twenty-five days, 5ls. 4d. twenty-eight 
days, and 5ls. eight days. There have been few, if any, trans- 
actions in hematite warrants. 


Scotch Makers’ Iron. 

Much has been said on ’Change regarding the prospective 
wants of Canada and the United States, and reports have been 
current that considerable purchases have actually boen made for 
those countries. Inquiries go to show that lots have been secured 
for shipment by the regular liners, but so far these would seem to 
be of moderate proportions, To what extent the trade may develop 
in the early part of next year, the inquiries now being made can 
hardly afford any reliable idea. The main difficulty in the arrange- 
ment of exports to Canada and the States appears to arise from the 
heavy freights which the steamship’ companies are under an 
obligation to charge by mutual agreement. Were the orders 
either to Canada or the United States of such bulk as to warrant 
the chartering of specia] tramp vessels, the freight difficulty would 
disappear. Current business in ordinary and special brands is of 
small proportions. The shipments are comparatively poor, and 
the inquiry on the part of malleable iron manufacturers is limited 
owing to very unsatisfactory business in thatdepartment. The out- 
put 1s maintained, there being 83 furnaces in blast in Scotland, 
compared with 77 at this time last year, and of the total in opera- 
tion 43 are producing hematite, 35 ordinary, and 5 basic iron. 
Prices of pig iron are steady. Monkland, f.a.s. at Glasgow, No. 1, 
is quoted 57s.; No. 3, 55s.; Carnbroe, No. 1, 603. 6d.; No. 3, 57s.; 
Clyde, No. 1, 62s.; No. 3, 57s.: Gartsherrie, No. 1, 62s. 6d; No. 3, 
57s. 6d.; Calder, No. 1, 63s.; No. 3, 583.; Summerlee, No. 1, 64s.; 
No. 3, 59s ; Langloan, No. 1, 65s ; No. 3, 60s.; Coltness, No. 1, 
89s.; No. 3, 59s.; Eglinton, at Ardrossan, No. 1, 58s.; No. 3, 56s.; 
Glengarnock. No. 1, 65s.; No. 3, 59s. 6d.; Dalmellington, at Ayr, 
No. 1, 62s ; No. 3, 57s.; Shotts, at Leith or Glasgow, No. 1, 63s.; 
No. 3, 58s; Carron, at Grangemouth, No. 1, 64s. 6d.; No. 3, 
58s. 6d. per ton. 


The Hematite Trade. 

The imports of hematite ore continue on a fair scale for 
the season, thirteen cargoes having reached the Clyde from abroad 
in the course of the week. The hematite pig iron output is main- 
tained at about the greatest on record, and considerable additions 
are, no doubt, being made to makers’ private stocks; but at 
present prices it appears to be regarded as quite safe to continue 
a large production. The deliveries to consumers are considerable, 
but prices are 6d. per ton easier, merchants quoting 63s. for 
delivery at the West of Scotland steel works. 


Shipments of Pig Iron. 

The shipments of pig iron from Scottish ports in the past 
week were small, being 3600 tons, compared with 4698 in the 
corresponding week of 1908. There was despatched to Canada 
200 tons, Australia 220, Holland 230, South America 34, India 175, 
France 192, Germany 20, Belgium 100, China and Japan 50, other 
countries 135, the coastwise shipments being 2246 tons, against 
2310 in the same week of last year. The arrivals at Grangemouth 
of pig iron from Cleveland and district have been 558 tons, 
showing a decrease for the week of 2396 tons. 


Finished Iron and Steel. 

There is no improvement in the malleable iron trade, and 
the competition from abroad is reported to be increasing. Bzlgian 
bars are obtainable delivered in the Clyde about 5s. per ton below 
the local prices. In some of the ironfoundries more men are 
being employed. There is a considerable business being done in 
structural iron and steel. Sheets, both plain and galvanised, are in 
good demand at steady prices. One or two fair orders for ship- 
building steel have come to hand, but. work of this description is 
insufficient to keep the mills going fully. The local steel makers 
have still to compete with material arriving from Wales, of which 
a considerable quantity is being used in shipbuilding. 


The Coal Trade. 

There has been a rush for coal this week to make up for 
the block caused last week in business by foggy weather. Both 
shippers and home users have been purchasing more freely, and 
the advance made last week in house coal for home delivery is now 
extended in part to the shipping trade. At Glasgow harbour 
steam coal is quoted f.o.b. 9s. 6d. to 9s. 9d.; ell, ¥s. 6d. to 10s.; 
and splint, 10s. to 103, 3d. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Last Week’s Coal Trade (Cardiff.) 

Some relief was afforded last week by the news that 
Admiralty orders were coming, and support was given to the 
statement by the fact that the usual i: quiries were being made. 
These, up to the date of my despatch, have not come to hard, but 
little doubt is felt that they will be placed in due course. As the 
old members on ’Change say, ‘‘ the authorities cannot do without 
Welsh coal.” The situation is not without anxiety. Stocks have 
been steadily increasing, and the improvement in tonnage does 
not keep pace with it. The result has been that small concessions 
to buyers have followed, though not so much as expected, and 
that only to prompt business. For forwara or December trade 
sellers do not relax from their quotations. On the whole, the out- 
look is not bad, and coalowners are hopeful, and say that any day 
the unexpected may take place, and the beginning of general 
improvement follow. The bituminous branch is firm ; house coals 
are quietly advancing, and are quoted up to 183. 


Latest Coal Quotations. 
Best large steam, 16s. 3d. to 16s, 6d.; seconds, 15s. 6d. to 
16s,; ordinaries, 14s, 6d, to 15s..; best drys, 15s, 9d. to 16s, 3d.; 





ordinary drys, 13s. 9d. to 14s, 3d.; best washed nuts, 145 to 
14s. 6d.; seconds, 13s, to 13s. 6d.; best washed peas, 12s, to }3¢ . 
seconds, 10s, to 11s. 6d.; very best smalls, 8s. 6d. to 9s,; best 
ordinaries, 7s. 9d. to 8s, 3d.; cargo smalls, 6s. 9d. to 7s, 3d. 
inferior sorts, 6s. to 6s. 9d.; best Monmouthshire black vein, 
15s. 3d. to 15s. 6d.; ordinary Western Valleys, 14s. 6d. to 14s, 9d, 
best Eastern Valleys, 13s, 6d. to 13s, 9d.; seconds, 12s, 9q, {2 
18s, 3d. Bituminous coal: Very best households, 17s. to 1g, . 
best ordinaries, 15s. to 16s.; No. 3 Rhondda, large, 17s. 34, (2 
17s. 6d.; brush, 13s. 6d. to 18s. 9d.; smalls, 103. to 10s. 6d.; No, 9 
large, 12s. 6d. to 18s.; through, 9s. 6d. to 10s.; smalls, 7s, t, 
7s. 6d. Patent fuel, 15s. to 15s. 6d. Pitwood, 19s. to 19s, 6q 
Coke: Special foundry, 24s, to 27s. 6d.; foundry, 19s, to 2.: 
furnace, 17s, to 17s, 6d. : 


Newport Coals. 

Little alteration is to be noted. Occasionally goog 
cargoes have been shipped, and, as authorities state, for a couple 
of weeks there has been a steadier tone evidenced by large ship. 
ments. Last week the total foreign was 73,620 tons and 1256 tons 
coastwise. Latest prices:—Best black vein, 15s. to lis. 34, 
Western Valleys, 14s. 3d. to 14s. 6d.; Eastern Valleys, 13s, 3q 
to 13s. 6d.; other sorts, 12s. 6d. to 13s,; best smalls, 7s. to 7s, 34,; 
seconds, 6s, 3d. to 6s, 9d.; inferiors, 5s, 9d. to 6s. 3d. Bituminous: 
Best house coal, 15s. to 15s. 6d.; seconds, 14s. to 14s. 6d. Patent 
fuel, 15s. to 15s, 3d. Coke: Foundry, 18s. to 19s.; furnace, 17s, 
t2 17s. 6d. Pitwood, ex ship, 19s, 3d. to 193, 6d, 


Swansea Coals. 

There has been a falling off in attendance on ‘(\\ange, 
and less vigour shown in business, much of the attention usually 
directed that way being absorbed in the great dock proceedings, 
Still, trade was regarded as hopeful, and as a member expressed it, 
the undertone was good. Latest prices:—Best anthracite, malt 
ing, 23s. to 24s, net ; second malting, large, 21s. to 223. net; big 
vein, large, 17s. 6d. to 193., less 25; red vein, 12s. to 13s., less 2); 
machine-made cobbles, 23s. to 24s. net; Paris nuts, French 
nuts, and German nuts, 26s. to 27s. net; beans, 18s. 6d. to 
19s, net; machine-made large peas, lls. to 12s. 6d. net; fine 
peas, 10s, 6d. to lls. net; rubbly culm, 5s. 3d. to 5s, {d., less 
24; duff, 2s. 6d. to 33. net. Other coal: Steam, best large, 
17s. to 18s.; seconds, 14s. 6d. to 15s.; bunkers, 9s. 6d. to 10s. 64,; 
small, 7s. to 9s., all less 24 per cent. Bituminous coal: No, 3 
Rhondda, large, 18s, to 183. 6d.; through, 14s. 9d. to 15s. 6d. ; small, 
103. 3d, to 10s. 6d. Patent fuel, 13s. to 133. 6d., all less 2) per 
cent. 


Iron and Steel. 

Dowlais continues to be the one bright spot in the 
industrial prospect, although the rail bank is not so noticealle as 
when Indian State rails are on the way. The new plant, | hear, is 
very generally commended, and in time will be the scene of 
visiting and inspection ; the engines are Philadelphian, and electric 
power is brought to bear much more extensively than in any other 
works of the district. The steam and electric power and incline 
hoppers dispense with a large amount of manual labour. The 
returns daily compare favourably with the past, and last week 
there was an acceptable demand for steel bar, a make for which 
Dowlais has long been commended even when dumping has been 
rife. Swansea imported 1773 tons of pig last week. Stocks of 
ingots are accumulating so much in the district that it is expected 
some furnaces will be laid by fora little. Latest quotations :— 
Pig: Hematite mixed numbers, 603. 74d. cash and month; 
Middlesbrough, 5ls. 1d. cash, and 51s. 5d. month; Scotch, 57s. 
cash and month. Middlesbrough continues to export pig freely to 
Wales. 


Quotations. 

Welsh hematite, 663. to 67s. 6d., delivered ; East Coast 
hematite, 643, to 653., c.i.f.; steel bars, Bessemer, £4 12:. 6d. to 
£1 15s. Prices at Newport: Rails, heavy, £5 5s. to £5 7s. 6d.; 
light, £5 12s, 6d. to £5 17s. 3d. Last week Newport dispatched 
900 tons steel sleepers and 1000 tons general to Bombay. Other 
quotations :—Swansea: Copper, £59 15s. cash, £60 16s. 3d. three 
months. Lead: £13 133 9d.; English, £13 3s. 9d. Spanish. 
Spelter, £23 5s.; silver, 233d. per oz. 


Tin-plate. 

Another week of active employment was added, since my 
last report, to the long list enjoyed of late. Stocks are now as 
low as they have been for a good period. The harbour statistics 
were—receipts from the works 80,657 boxes, shipments 105,815, 
present stocks 58,566 boxes. At Llanelly reports are quite as 
satisfactory, and there I hear that the prospects of a long con- 
tinuance are fairly assured—at all events, well into the next year. 
Prices there, as at Swansea, remain about the same. The 
prospect of an increased output is only a question of a little time, 
the extensions and other improvements being nearly complete. 
At Swansea the d d is well tained, and the inquiry from 
San Francisco 1s larger than it has been for a long time. Prices 
very firm. Latest Bessemer primes, I.C., 20 x 14, 12s, 44d. to 
123. 6d.; ternes, 1.C., 18 x 20 + 112, 22s. 6d. C.A. roofing sheets, 
£8 10s. to £8 15s. per ton. Big sheets for galvanising, £8 10s.; 
finished black plates, £9103. to £915s Galvanised sheets, 24 g., 
£11. Block tin, £142 2s. 6d. cash, £144 7s. 6d. three months. 


Swansea Valley Industries. 

The coal trade, especially in the bituminous markets, is 
slack. At some places, notably the Main, the average work has 
been three days per week ; the great complaint is with the double 
shift, colliers losing 1s. 6d. to 2s, 6d. weekly. Baldwin’s furnaces, 
Landore, are doing well, and eventually large extensions will be car- 
ried out. Mannesmann Tube Company’s Works are very busy, 
and similar good news comes from the Mond Nickel Works, 
Clydach. Foundries very busy at Landore, Clydach, Morriston, 
and Llanamlet. Full time registered at all engineering works. 
Spelter factories and all copper works fully employed. 


Llanelly. 

The various industries are doing good work, and local 
foundries are well off for orders, but serious complaints are made 
with regard to the delay in carrying out the harbour improve- 
ments. This delay is generally ascribed to the tailure in negotia- 
tions with the Bank of England. 





Port Talbot, 
A decrease was sustained last week. The total harbour 
business was 36,403 exports and 5305 tonsimports. The chief items 
of export were 26,671 tons to foreign destinations, 


Shipping’ News. 
The Terra Nova, of the Antarctic Exploration, is to coal at 
It is currently reported at Swansea that the service from 


Cardiff. 
town and Fishguard be 


America will be disec 
selected. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue Cowper-Coles Engineering Company, Limited, now has its 
new works at Willesden in full working order. 

Mr. S. N. BraysHAW, of Manchester, is enlarging his works. 
The alterations include the provision of more room both for 
storage and for building furnaces, and a loading way is also being 
built to facilitate the rapid handling and dispatch of consign- 
ments, 

WE are informed that J. Dampney and Co., Limited, of Post- 
office-chambers, Cardiff, manufacturers of the ‘‘ Apexior” com- 
pound for preventing incrustation and corrosion in steam boilers, 
are this week removing to the Merchants’ Exchange, Cardifi, 
where they have secured more extensive and commodious offices, 
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(From our own Correspondent.) 


Rheinland-Westphalia. 

Te accounts that are given from the Rhenish- Westphalian 
district show employment in all branches to have been increasing. 
Quotations have not changed, except for Luxemburg foundry pig 
No, 3, which stands at M. 50 to M. 52 p.t., against M. 49 to M. 51 

t. last month, The Rhenish- Westphalian bar mills are reported 
FE have resolved, at a recent meeting, to raise the prices for sales 
in the second quarter on an average by M.2p.t. At a tendering 
for the Railway Administration, Cologne, which took place on the 
4th inst., higher rates were generally quoted. ? Bars in basic, 
for instance, realised M. 105 to M. 110 p.t., according tu the place 
of consumption. For sheets M, 115 to M. 130 p.t. was quoted, and 
for iron plates M. 120 to M. 125p.t. was the minimum price, while 
boiler plates realised M. 109 to M. 112 p.t., all free Rhenish- West- 
phalian works. 


Coal and Coke. 

Both in Silesia and in Rheinland- Westphalia a good busi- 
ness has been done in coal. The cold weather has caused the 
demand for house coal to increase perceptibly in the last-named 
district, and the inquiry for engine fuel bas also much 
improved. Deliveries in blast furnace coal have shown a 
marked rise against last month ; also in briquettes an animated 
business was done during the week, 


Austria-Hungary. 

Both raw and finished iron meet with regular demand, 
hut there is little enterprising spirit in the iron industry. In 
Hungary the stagnation prevailing since August bas now given 
way to healthy employment in nearly all trades, which is partly 
due to the steady and active business done in the building line 
Consumption in coal is about equal to production in Austria- 
Hungary. There has been a general improvement in demand 
since the beginning of November both in pit coal and in coke. 
In Bohemian brown coal a decrease in deliveries of 114,587 t. is 
shown against last year, 921,377 wagons at 14 tons having been 
delivered in 1908, against 839,603 wagons in the first three quarters 
of this year. Inundations in the early part of the year are the 
chief cause of this decrease, as many brown coal works had to 
stop for some time. The exceptionally mild autumn has also 
tended to reduce the consumption in house coal. 


The Belgian Iron Market. 

Orders come to hand regularly in the iron and steel 
industry. The outlook generally is more promising, and therefore 
a firm and rising tendency can be noticed in prices. Up to 
£5 p.t. is said to have been quoted for steel bars, but the average 
price remains £4 17s. 6d. p.t. _ A lively call exists for bars, and 
purchasers often find it ditticult to get orders executed within the 
time stipulated. It is uncertain whether the reduction in the 
sea freights to India will continue after the Ist of December, and 
so dealers are anxious to sell as much as possible before the end of 
November. Iron bars are quoted 2f. p.t. less than steel bars. 
Plates sell freely at £5 53. p.t. A healthier tone characterises the 
nail branch. In the engineering and structural department good 
employment exists, and manufacturers speak more cheerfully as 
to the future. Cockerill, in Seraing, is reported to have got an 
extensive locomotive order for Argentina, and Belgian works are 
also likely to get part of the heavy-freight car order for the 
French railways. A quiet business is done in pig iron, but the 
tendency is firm. Foreign trade in semi-finished steel is lively at 
78f. to SOf. p.t. free Antwerp. The girder business lacks anima- 
tion. The deliveries in engine and house coal have been satis- 
factory during the week. Anthracite is scarce, and Téte de 
Moineavux have consequently been advanced 32f. p.t. The pro- 
longation of the Rhenish- Westphalian and Belgian Coke Syndicate 
has caused considerable satisfaction among producers and con- 
sumers. Coke is not expected to change in price during the next 
two quarters. 


The Swedish Iron Trade. 

Daring the last two months Swedish ironmasters have 
been doing but a limited business, owing to strikes and consequent 
stoppages. Stagnation prevailed in nearly all branches, and 1t is 
hardiy saying too much if the decrease in output of iron and steel 
is estimated at 75 percent. Even now a number of works remain 
idle, while others have limited their working hours, Export in 
pig iron was fairly good, in spite of all ; malleable iron has, like- 
wise, been in satisfactory request, and some large orders in blooms 
have been booked for America. 








AMERICAN NOTES 


(From our oun Correspondent.) 
New York, November 17th. 


THE most important feature in the steel market during the past 
week has been the general advance in prices in finished products. 
The Carnegie Steel Company has advanced prices on sheet bars 
from 27 dols. to 30dols. aton. That company has just withdrawn 
its quotations on steel bars, plates, and shapes. Prices have also 
been advanced on small grades of wire, the average being 2 dols. 
per ton, Wrought pipe has been advanced a similar amount, and 
merchant pipe was advanced some time ago. Mills making steel 
billets and steel bars are speeded to their very highest capacity, 
but notwithstanding this fact they are falling behind in deliveries, 
Some mitls have sold their capacity on steel bars as much as six 
months ahead. Steel billet capacity is sold so far ahead that 
manufacturers are afraid to enter into additional contracts. The 
demand for ferro-manganese is beyond capacity, and large pur- 
chases from outside sources will have to be made. The increase 
in price of puddled bars has given the puddlers an advance of 
12! cents per ton, making the price 5-50dols. A general advance 
has been made in sheet iron of all kinds, and mills are sold far 
ahead. These facts indicate the present condition of the iron and 
steel industry, and they also point to a still higher level of prices, 
which may be reached by the close of the year. The advance in 
plates and shapes made last week was-to have been expected, and 
in view of it an unusual amount of business was hurried into the 
mills. At the present time orders are arriving for small lots, and 
among them are several orders from other countries. Soecial 
attention is being given to developing steel requirements in South 
American countries, in Cuba and in Mexico. The greatest need 
of these countries is along the Jine of transportation. Much rail- 
road development is in progress, but the underlying factor of 
immigration to take advantage of opportunities is still wanting. 

In the copper market large sales have not been frequent. The 
amount of stocks abroad, it is said, has been over-estimated, and 
consumption therehas been increasing. There have been rumours 
circulating for some time with reference to a copper consolidation 
of the great concerns, The rumour has it that if there will not be 
an actual consolidation, a working agreement may be evolved by 
which judicious control will be exercised over production and the 
sale of copper. There may be nothing in these rumours, but 
there is a reason why copper-producing interests should under- 
stand each other a little better. There is no economic reason 
why, under proper management, copper prices should vary from 
week to week and from day to day. ‘I'he cost of copper production 
and of transportation are practically uniform. Consumptive require- 
ments can be fairly gauged. Under harmonious relations, it is 
argued, it would not be necessary that there should be such 
frequent manipulative management as is so often seen in control- 
ling the marketable supplies in this country and abroad. 
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STEAM ENGINES. 


23,849. November 7th, 1908.—IMPROVEMENTS IN OR RELATING TO 
VaLves, The Brush Electrical Engineering Company, Limited, 
of Victoria Works, Belvedere-road, Lambeth, and William 
Chilton, of 4, Burton-street, Loughborough, Leicester. 

This invention relates to valves of the kind in which the control 
of the fluid in a duct is effected at a constriction therein produced 
by means of a converging and a diverging nozzle, or equivalent 
formaticn of the fluid way, which is an arrangement that permits 
of a substantial reduction in the size of valve employed and in the 
amount of energy required to operate it. The valve proper com- 
prises a hollow cylindrical practically balanced plug F that is open 
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at both ends, and the outsid> diameter of which approximates to 
the smallest diameter between the converging and diverging parts 
of the nozz'e A, being either equal to (2s shown), slightly less 
than or slightly larger than such diameter as occasion may demand. 
This plug F is coaxial with the nozzle A, and freely movable 
axially along a cylindrical guide G which extends into the interior 
of the globular part of the valve box D, and to which sccess can 
be gained from without the box by removal of a cover H serving 
as a bush or stuffing-box or guide for a spindle or rod K that is 
connected at one end to the plug F and at the other to any suit- 
oa governor. There are two other illustrations.—.Vovember 5rd, 
1909. 


STEAM GENERATORS. 


24,366. Novemiber 12th, 1908.—IMPROVEMENTS IN AND RELATING 
TO STEAM BOoILers, Emile Paty, of 17, rue Gérando, Paris, 
France. 

The boiler shown has six drums A, B, C, D, E, F. The drums 
on the same level, viz., A and D Band Eand C and F respectively, 
are connected in pairs by ducts X which are connected also to the 
clearing cocks R outside the boiler setting. The drums are con- 
nected vertically one with another by a double set of pipes. One 
of these sets serves for the collection of steam, whilst the other 
serves for the water circulation. The water is supplied through a 
cock M. Tothe drums A and D which communicate one with another 
by the ducts X; when the water reaches the required level in these 
drums it passes by down pipes N to the next lower drums B and 
E. From these latter when they are sufficiently full the water 
overtiows and passes by the down pipes H to the drums C and F, 
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It will be seen that by arranging the opening by which the water 
flows out from the drum into the pipe at a suitable level, the 
water in the drum can be maintained at any desired height. The 
steam generated in each of the drums is collected into vertical 
conduits P which carry it to a steam drum O. The hot gases from 
the furnace pass directly under the drums C and F and then rise 
under the drums B and E along which they flow towards the 
front, then rising under the drums A and D along which they 
flow toward the rear. It will be seen that the circulation of the 
hot gases is in the opposite direction to that of the water feed, so 
that the heat of the gases is used in the most economical manner. 
Any desired number of drums can be used at each level and there 
might be any number of different levels according to circum- 
stances,— November 3rd, 1909. 


INTERNAL COMBUSTION ENGINES. 


6711. March 20th, 1909.—IMPROVEMENTS RELATING TO MEANS 
FOR COOLING THE CYLINDERS OF INTERNAL COMBUSTION 
ENGINES, Charles Ewart Robinson, of Sandhurst, St. Peter’s- 
avenue, Kettering. 

Referring to the engraving, A A are the cylinders disposed side 





through. The expanded and cooled gases pass from the expan- 
sion-box through a pipe E to a box or chamber F, where they 
further expand and cool. Connected to the box or chamber F are 
a number of small pipes GG leading to another chamber H. The 
function of the tubes G G is to break up the gases and stil] further 
cool them before reaching the chamber H. The outlet K from 
the chamber H points into the conical mouth S of a tube of large 
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diameter T, which directs the cooled gases and the air induced 
through the coned mouth S on to the tops of the cylinders A A. 
The cooling means are preferably disposed at the front of the 
engine, and the cone of mouth S of the tube T is arranged so as to 
directly meet the rush of air as the car or the like is travelling, 
and so augment the injector action of the tube T. A batiie plate 
P or equivalent means may be provided in the bell-mouth end 0 
of the tube T so as to direct the cold air evenly on to the cylinder 
tops. The cold air drawn into the tube T by the cooled exhaust 
gases mixes with the latter, and is directed on to the cylinders to 
maintain the latter at a suitable working temperature. — November 
3rd, 1809. 


SWITCH GEAR. 


28,092. December 24th, 1908.—AN IMPROVED CONSTRUCTION OF 
REGULATING ELECTRIC SwitcH, Veritys, Limited, of King- 
street, Covent-garden, London, Middlesex, and also of Aston, 
Birmingham, and William George Pipkin, of 173, Slade-road, 
Erdington, Birmingham. 

The invention relates to a regulating electric switch of the 
smaller kind (mostly used for ventilating fans and such like) and 
to the type in which the switch arm and resistance stops and the 
terminals and stop connections are arranged upon a single carrier 
of porcelain, or the like, adapted to be attached to a casing or 
support. The base plate is represented at A and the casing at C, 
the casing being a feature enclosing the porcelain carrier D, and 
the parts it carries and made attachable to the base plate A. 
The carrier D is substantially in the form of a disc, and has across 
the middle of each of its faces an outstanding web or rib, through 
the outer one of which transversely, and through the thickness of 
the carrier, the hinge or pivot pin Y passes for the pivotting of 
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the switch arm to the carrier, the inner web X being cut away 

the middle to permit of the moving of the switch arm. The 
carrier is rigidly attached to the base plate, which is of a flat 
formation, by the two pins F F which pass transversely through 
the web or rib X and screw into the base plate in such manner 
that the inner face of the carrier, except the web or rib, stands 
clear of the base plate, with the switch arm disposed between the 
inner face and base plate, one of the features of the invention 
being the disposition of this switch arm upon the inner or back 
face of the carrier D, with the circuit terminals G and the 
resistance stop terminals H provided upon the outer face of the 
carrier to facilitate, or make easy, the wiring by the simple 
removal of the casing C. Diametrically across the faces and over 
the ends of the carrier D are provided a number of grooves S 
wherein the resistance wires or coils J are placed, these grooves 
lying within recesses M provided in each face of the carrier 
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between the web or rib X and bars O of said carrier, these 
recesses providing effective insulation of the resistance wires from 
the pivot pin Y, and the terminals and stop connections.— 
sVovember 3rd, 1909. 


14,579. June 22nd, 1909.—IMPROVEMENTS KELATING TO Con- 
TROLLERS FOR POLYPHASE ALTERNATING CURRENT INDUCTION 
Motors, Benjamin Garvier Lamme, of 230, Stretford-avenue, 
Pittsburg, Pennsylvania, U.S.A. 

This invention relates to controllers for polyphase alternating 
current induction motors in which each phase circuit of the motor 
primary winding is divided into a plurality of sections which are 
connected to one another in different series or parallel relations to 
form the startirg and running connections of the primary windings 
respectively. As the controller is moved to the position indicated 
by the broken line B, the sections X and Y of one phase of the 
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winding are changed from series to parallel relation as shown, the 
two parallel circuits being respectively from the conductor S, 
through contact finger T, contact P, contact finger R, section Y, 
contact finger O, contact M, contact finger N, to the neutral point 
of the star, and from conductor S through contact finger T, con- 
tact P, contact finger U, section X, to neutral point of the star. 
As the controller is moved through the succeeding positions ( and 
D of the controller, the sections of the remaining two phases of the 
primary winding are changed in succession from series to parallel 
relation, the circuits being similar to those just described. There 
are nine other illustrations. — November 3rd, 1909. 


PUMPING AND BLOWING MACHINERY. 


January Ist, 1909.—IMPROVEMENTS IN VALVES FOR AIR 
CoMPRESSORS, Frank Hargreaves and John George Hudson, 
both of Soho Ironworks, Bolton. 

According to the invention, the valve is of semi-rotary—Corliss 
—type, but instead of as hitherto the operative edge or lip being 
formed integrally with the valve, it is in the form of a segmental 
cylindrical shutter so pivoted to the body of the valve plug that it 
may move inwards at its cutting-off edge—that is to say, so pivoted 
that it may move from its seat against the periphery of the valve 
casing after the manner of a clack valve. It may be spring con- 
trolled, and it may be so pivoted to the plug as to be capable of 
accommodating itself to its seat circumferentially to the valve 
axis as well as radially to its pivot—thatis to say, it may be pivoted 
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at two points axially parallel. In the example illustrated on 
the left, the inlet valve plug A and the outlet valve plug B have 
pivoted to them valve lips A! B! which are comparatively thin 
segments of cylinders, or approximately of that form. These lips 
A' Bl have formed upon their interior surfaces remote from the 
cutting-off edge cylindrical tongues E F parallel with the axes of 
the valves and engaging counterpart axially parallel recesses in 
the bodies of the plugs AB. The faces of the segmental lips 
A! B! and of the periphery of the plugs A B are, of course, adja- 
cent when the parts are in the normal position shown. There 
may be provided between valve plug and lip a spring controlling 
the hinging movement of the latter. A simple manner of arrang- 
ing such a spring is shown on the right, in which a helical spring 
C is applied in compression between a hollow plunger D bearing 
upon the back of the lip and a cylindrical recess E in the valve 
plug. Two modifications are dealt with.—November 3rd, 1909. 


MACHINE TOOLS AND SHOP APPLIANCES. 


23,860. November 7tb, 1908, — IMPROVEMENTS IN DRILLING 
MACHINES, Arthur Drummond, of Rydes Hill, near Guildford. 
This invention relates to drilling machines and consists in the 
application thereto of mechanism of the known kind wherein a 
rotary disc formed with volute projections on its face is arranged 
at such an angle toa rack as will enable the projections at one 
part of the disc to engage with the rack teeth and the projections 
at the other part to clear the rack teeth. A represents the disc, 
A} the volute projections thereon, and B the rack with which the 
aforesaid projections are adapted to engage in the manner above 
described. ‘he disc A is provided with an inclined portion A! on 
which is formed the volute projections X1, and such disc is con- 
veniently mounted upon aspindle R which is carried by the table, 
or in the radial arm of the drilling machine, according to the 
type of machine to which it is to be applied, and on the outer end 
of such spindle is a hand wheel S or other suitable device for 
operating purposes. The rack B is preferably formed with curved 
teeth having upper horizontal surfaces and lower inclined surfaces, 





and is carried by the upright pillar of the drilling machine upon 
which the table or radial arm is slidably mounted. The spindle R 


is arranged at a suitable angle to the rack for enabling the volute 


projections at one part of the disc to engage with the rack and 
the projections at the opposite part to clear the rack, the said pro- 
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jections being formed inversely to the rack teeth and so arranged 
as to gear with the latter accurately. The arrangement above 
described will securely hold the table or arm at any adjusted posi- 
tion, it also enables a very sensitive adjustment of the table or 
radial arm to be effected and provides plenty of power for obtain- 
ing the movement of the arm or table.—Vovember 3rd, 1909, 


MISCELLANEOUS. 


5040. March 2nd, 1909.—IMPROVEMENTS IN ELEcTRIC INDICA- 
tors, Alfred Whalley, of the British Insulated and Helsby 
Cables, Limited, Milton-road, East Edge, Liverpool. 

This invention relates to an improvement in the indicating 
movement of indicators or annunciators, and particularly in con- 
nection with those which have a pivoted revolving indicating part. 
A part G of non-magnetic material forms an are of a circle, 
and with a shorter part, parallel to the plane of the front plates, 
joins the magnetic part at the point P. This also has side or wing 
pieces J bent so as to unite with K, and form bearings for the 
pivots. The curved part F is not a true arc having its centre at 
the bearing S, but the distance from the point K to the centre S 
is very slightly less than from the point F to 8, so that when 
suspended in position it is slightly further away from the pole 
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piece than when the drum is revolved and the point F comes 
opposite the pole piece. The flat section E, which is in the same 
plane as the front of the fixing p!ate, is formed of ebonite or other 
suitable material caused firmly to adhere to the metal surfaces, so 
that the surface of the plate D and of the indicator are in the 
same plane, and, therefore, there are no protruding parts to 
interfere with the efficient cleaning of the face of the board, or to 
be injured by such action. When current is passed through the 
coil A the drum is rotated as the section of iron F lies in the 
magnetic field, and the mass of iron is smaller towards the point 
R, and increases in mass towards F. The drum rotates until the 
flattened face E is, approximately, at right angles to its normal 
position, and a curved segment of G is then exposed at the 
aperture, and slightly protrudes beyond the face of the plate D as 
a calling signal. When current is removed from the coil the 
rotating part returns to the normal position by gravity, as the 
parts J and G are heavier than the upper parts.— November 3rd, 
1 


6926. March 27rd, 1909.—IMPROVEMENTS IN OR RELATING TO 
COUPLING REVOLVING SHAFTS, Alexander Kelly and Chris- 
tian Dethleff Birck Hansen, both of Napier Brothers, Limited, 
100, Hydepark-street, Glasgow. 

The device consists of a sleeve A fitted on the movable clutch B 
having a notch C in its circumference which will pass freely over a 
projecting knob or pin D on the clutch face of the adjoining shaft, 
such as the steam gear shaft E, when the shaft is in correct 
position for coupling up, but which when the shaft is in any other 
position will present an obstruction to the endwise movement of 
the movable clutch B, owing to the sleeve A striking against the 
knob or pin D. The knob or pin D is shown bevelled at its sides 
at R, and is actuated or pressed outwards by a spring F acting on 
a collar G or the like, so that the pin may be depressed sufficiently 
to let the sleeve A pass over it freely, to prevent any damage being 
done should the steam gear shaft E start before the clutch is 
engaged. In bringing the clutch faces into proper relative position 
for engagement the shaft H carrying the clutch Band thesleeve A 





may be turned by gearing I, I’ operated by hand in the usual wg 

the clutch being operatively engaged with the hand gear shaft, ang 
when the knob or pin D is —— the notch C in the sleeve A 
the movable clutch B is shifted into engagement with the shaft gz 
In the upper engraving the clutch member B is shown in mig. 
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position and disengaged from the clutch face of the loosely mounted 
gear wheel |! and the clutch face of the shaft E, the notch C of 
said sleeve A being in engagement with the pin D, so that the shaft 
E is in proper position to be coupled to the shaft H.—November 
3rd, 1909, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


934,729. SupERHEATER, WZ. W. Jacobs, Toyeka, Nans.— Filed 
April 27th, 1909. 
This invention consists in placing a superheater in an extended 


smoke-box, so far from the tube plate that access can be had to 


[934,729] 


the ends of the flues through a manbole. A large flue is put into 

the superbeater through which boiler flues may be passed for 

repair. There are six claims. 

934,784. Guarp Ral, @. A, Alden, Steelton, Pa. 
1909. 


Fi led July 10th 


[934,784] 


The guard rail is bolted directly on to the track rail as shown. 
There are three rather long claims. 

934,915. Exnastic FLUID TURBINE, /. Hodgkinson, Edgewood Park, 
Pa., assignor to the Westinghouse Machine Company, a Corpoia- 
tion of Pennsylvania.—Filed April 12th, 1905. Renewed June 
7th, 1909. 

In a multi-stage elastic fluid turbine, a primary fluid inlet to the 
high-pressure stage, a secondary fluid inlet to an intermediate 
stage, independently-operating valves regulating said inlets, 
mechanism whereby at light loads the secondary fluid inlet valve 
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is held closed and the primary fluid inlet valve is caused to pulsate 
at constant intervals, the periods of which are proportional to the 
turbine speed, and means whereby when the primary fluid inlet 
valve remains constantly open the secondary fluid inlet valve is 
caused to pulsate. There are twenty-seven claims. 











